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ABSTRACT

In many areas of Bangladesh, beels or shallow wetlands are dewatered or drained 1o
allow dry season agricolture. Structural interventions including embankments and shuice
gates are often inlroduced for this purpose, with the main objective to increase crop
production with higher econumic retumn to the farmers whao arc relatively strong in the
communily power structure. However, this amangement adversely affects fisherics,
ecosysteny and their livelihood support in the shor and long terms. 5o the water use
conflicts helween dry scason agriculture and fisheries are almost incviable. The
conflicts ure more complex where the open access fisheres resources are limited due o
intervention of the aquatic ecosystem. Even wilhin a participatory process of decision-
making for such interventions, the needs and pricrities of the fishing communities are
oflen marrinakized, mostly because of their weak position in the conununity. Based ona
socio-technical approach, this thesis provides an understanding of the conflicrs between
agriculture and fisheries due to structural intervenlions in a sclected waler resources
development project. Social survey and stakcholder amalysis through FGDs and
interviews with different groups including farmers, fishermen and women revealed the
differences tn their realities and identficd the conllicts by assessing the impact of
praject intcrventions on irrigated agriculture, fisheries, ecosystem and livelihood
support. An apparent discontent prevails among the less powerful fishing conununity as
their necds, pnorities and aligmate livelihood oplions have not been properly addressed
in the project formulation process. Technical analysis revealed conflicting warer
requircments in the dry season for irigated agricolture, fisheries and aquatic ccosystem.
This study alse attempted to identify a feasible platform for conflict resolution, Two
stakeholder workshops were arranped to understand the potential areas and
apportunities for conllict reduction. Although such workshops or meetings may be very
useful to find agreeable miiigation measures where the sccial power structure is skewed,
participation of the local government in this process and policy interventions arc

essennal 1o reduce the conllics.
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CHAI'TER ONE
INTRODUCTION

1.1 Background

Water and Nisheries are often open access resources in developing countogs. Fisheries
make important contributions to food production, food security, nutrition, livelihood
support and aquatic biodiversity. On the other hand, irrigated agricullure is inspircd
from a nced to meet the growing demand for food, often exploiting the water necessary
for fisheries {Heinz, 2002). In case of water scarcity, conflicts among the use of water
for irrigation and fisheries are almost inevitable (Nguyen-Khoa and Smith, 2004). The
conflicts wrc more complex where the open access fisheries resources are finuted due o
intervention of the aguatic ecosystein to promotc irrigation. Even within a participatory
process of decision-making for such interventions, the priorities and perspectives of the
fishing communities are often marginalized, mostly because of their weak position in
the community power structure. In these sitwations, successful Inlegraled Water
Resources Management (JWRM) depends on consensus building and  conflict
management (GWP, 2003). Nguyen-Khoa and Smith (2004) present a protocol for
participatory impact assessment and management as a mechanisim for conflict reselution
between rrigation and fisheries, In this protocol, stukeholder workshops serve as a

platform for conflict resolution.

Several subprojects of the Southwest Area Integrated Water Resources Managemeitt
Project (SWAIWRMP) have introduced structural intcrventions for MMood conirol,
drainage and water conscrvation (ADB, BWDB and WARPQ, 2004b). The purpase of
these interventions is (o allow storage of fresh water for dry season Irigation, drain out
water {0 allow cuoltivation in beels and prevent salinc water intrusion during the later
part of the dry season (BWDB and WARPO, 2003). Although these interventions have
becn benclicial te dry season agriculture, fisheries and the aquatic coosystem have been
adversely affected (LGED, 2007). Similar ¢ffeets have been reporied by Shafi (2003)
and Harun (2005). This was also confirmed from a reconnaissance visit to a few
subprojects in the arca. There is an apparent discontent among the fishing community

that their meeds, priorities and alternate livelihood options have not been properly



considerad in the project lormulation process. This study conducted a detailed
investigation in these xsues as part of the academic research program of IWIM under

the Crossing Boundarics (CB) Project.
1.2 Rativiale of the Study

Competition for scarce resources, e.g. waler, may create conflicts in water requirements
by differcnt user proups. The water requirement conflicts evenlually give rise 1o social
conflicts in a community. These conflicts arc cxpressed and visible 1n the eemmunity if
the community power structure is somewhat balanced. However, the water requrement
and the social conflicts are olten unexpressed if the community power structure is

wneven because Lhe less powerful user groups are suppressed and remain silent.

Developmicnt interventions have both positive and negative impacts on the environment,
ecosystem and livelihood. The suceess of any development project depends on equitable
sharing of direcl or indireci benefits and minimizing or mitigating the negative impacts.
FCD projects are unplemented mainly to promote agricelture, sometinmes converting
wetland areay inlo permanent agricultural lands, However these projects may reduce

wetland areas and the hydraolic connectivity between the rivers and Moodplains.

The structural interventions result in disruption of aguatic ecosyslem, adverse elfect on
fish species and finally suflerings of the fishing community. The resulting loss of
livelihood pushes vulnerable groups into poverty, making it particularly difficult for the
poorest to cope with, For some landless households, fishing plays the role of livelihuod
of last resort, even though water and fish become scarcer as competition for these
resources incredase (Nguyen-Khoa and Sauth, 2004}, Giving high priority to agriculture
sector and ignoring Lhe livelihood of the marginal fishing community results in conflicts
batween dry season agriculture and Lisheries. This conllict may turn into severe probletn

in the comtext of Bangladesh as the number of FCD projects are increasing rapidly.

Conflict management is urgent, although it is a very difficult task considering the
complexiiy of the interactions among vartous factors, water sub-sectors, and

stakeholders in the integrated waler resource management process (Ti, 2001}, The



purpose of this study was 1o identify conflicts in details and finally investigaling =

feasible platform for conllict resolution.

1.3 OQbjeclive of the Study

This study is expected to provide an understanding of conllicts between irrigation and
fisheries due to structural (ntceventions in water resources development projects.
The specilic objectives of the study are to:

(i} identily conflicts in water use for irrigation and fisherics in a sclected subproject
of SWAIWRMP;

(ii} delermine waler requirements for ircigation, fisheries and the aquatic ccosysteim,

{ilijassess the impact of project interventions on irigated agriculiure and fisheries;

and
{iv)explore the feasibility of developing a platform for conflict resolution/reduction.

1.4 Outline of the Methodology

The study was conducted 1o the Siapagla FCD subproject in MNarail district. Preliminary
mvestigaton and literature review showed possible conflicts in water use for wrigated
agriculture und fisheries resulting from project interventions. The study identified these
conflicts Lthrough focus group discussions (FGDs). The major groups were furmers,
fishermen and women Seasonal variability in water requiremenls [or frigation,
Fisherics and ceosystom was cstimated from an analysis of secondary information on
various aspects including cropping pattern, cop water requirement, irrigalion and
fishing pruclices, and predominant {ish and other aquatic speeies. This analysis revealed
contlicting watcr requirements. Impact of project interventions on irrigated agriculture,

fisherics and coosystem was assessed from FGDs and stroctured inicrviews.,

The relations among stakeholders and the power structure {or community decision-
making was identified through stakeholder diagramming based on information cellecled
through the FGDs mentioned above. This helped in understanding the potential arcas
and opporunities for conllict resolution. Two stakeholder workshops were arranged to
ideatify agrecable mitigation measures and to explore the feasibility of using such

workshop in future as a platform for conflict resolution.



1.5 Scope of the Stndy

The study covers the idemification of conllicts between irrigation and fisherics through
FGDs, inerviews, ete, 1 a sclected sub-project of SWAIWRMP, A hydrologzic analysis
was performed to determine the conflicting water requirements. This study also

attemipts to find a feasible platform for conflict resolution.

1.6 Limitations of the Study

The findings of this study are limited to the study area or sub-project. Extrapolation of
the results to other areas should be done judiciously, This stady identified a platform lor
conflict resotution between agriculture and fisheries. However, feasibility of effectively
using this platform for conflict resolution depends on further detailed investigation and
field testing. Theoretical options are alse recommended for management of the

confiicts. However, feasibility of these options will also require further study.




CHAPTER TWO
LITERATURE REVIEW

2.1 Introduction

Bangladesh has an istricate network of rivers that flow into the Bay of Bengal in the
south, These rivers and wetlands arc in many ways tesponsible for the fute of its people
Over hall’ of the country is {loodplain, which along with the rivers and lakes {locally
called beels) provides fisheries resources for many people as their source of income and
food. This is particularly important for relatively poor households since they have fow

options for income generation (Woerld Fish Centre, 2007a).

Despite the importance of these resources, the inland capture fisheries in Bangladesh
have been neglected by the policy makers, Development policies have always favourcd
agricullure (World Fish Centre, 2007a). During the Iast fifty years, huge development
interventions have been undertaken mainly for increasing crop production for the
increasing pepulation, imprevement of road communication systems, industrialization,
urbanization, ete. The major nativnal and regional development interventions that alTec
the water resources and [isheries include the FCD/FCDI projects, construction of roads
and highways across wetlands [or easy and quick transporation, abstraction of
groundwater for irrigating crop felds, introduction and intensification of the high
yielding variety (IIYY) of rice and mono culivation of rice, indiserimtinate use of
insecticides, pesticides and chemical lertilizers in crop fizlds and upstrcam diversion of
the Gangey water flow at Farakka - all of which have profound impact on {isheries (Al
20068). This bias towards agriculivce often had nepalive impact on caplure lisherics
Also, water bodies have been drained during the dry season Lo grow rice, or flood
contro! structures have been built to protect crops which have been acting as barriers o
fish migiation {World Fish Centre, 2007a). Thoerefore these interventions have

eventually given rise to conflict between the agricullure and fisheries sectors.

This chapter summarizes the review of previous studies conducted on consequences of
structural development interventions, water requirement for sheries, water use conflict

and conflict managemecnt,



2.2 Project Interventions and Their Impuct

TUCN (1993) presents an overview of water development activities in Bangladesh and
their impuct on wetlands. Since increasing production of food gran s the man
objective of the recent development actlivities, Improvements n water resoumces
management have taken place in water level control in the monsoon season and in
expanding water supply for irigation in the dry scason. IFCD (Flooed control and
Drainage) structures are constructed to serve these purposes. Gravity drainage controls
are supposed to have significant impacts on the entire crop calendar, Gated hydraulic
structures are planned to be used 1o restrict pre-monsoon backllows into low-lying arcas
preventing damage to the harvest of urigated winter rice. These are designed to lower
maximumi [lood levels inside the polder by preventing inundation frem high river levels
and to control cutflow when river levels are low, thereby conserving water lor
supplemental irrigation of late monsoon crops and carly winter upland crops.  The
presenl trend of water development activitics brings changes in agriculture practices in
the wetland areas. FCD structures are reducing inundated areas and preventing lree lfow
of water lo and from rivers to wetlands, Large scale utilization of surface and groond
water for irrigation has greatly reduced the wetland arcas. Consequently, the aguatie
ecosystemn 15 disrupted, fish species are adversely aftected and the fishing cornmuny

suffers.

The livelihood tosses adversely allect the vulneruble groups, especially the [ishers whe
are amongst the poorest people in Bangladesh. Most posscss few capual asscts, many
are landless and have few alternative livelihood options. Their access to lakes, rivers
and floodplains 15 steongly aftected by decisions made by the people who control
aguatic resources at the local level, particularly the rich and the elites (Worid Fish
Centre, 2(H07c). Again, the farners are the dominant group among the rich and elites

whicl results in a conflicting situation between fishers and farmers.

2.3 Efect of 1'raject Interventions on Fisheries

The fisheries of the inland freshwater rivers, beels and floodplain are the most
vilnerable 1o the effects of water development activitics, e.g. FCD developments. These

development activities caused obstruction to [ish spawning and migration, the draining



of many formerly productive beels, the consequent reduction in [loodplain area,
production and the enforced concentration of artisanal fishing elfort on to the depleted
river Nish stocks (FAPI3, 1992). The cffects of FCD subprojccts on fisherics arc

described 1n the following sections.

2.3.1 Fish habitat

There are two principal seasons in Bangladesh {wetl and dry) which define the available
fsh habital at any given lime. Fish species native (o Bangladesh waters have evolved
with and adapted te the hydrologic cycle. During the monsoon season (May through
Ociober) lish expand their range throughout the floodplain, while in the dry season fish
seek refuge in discrete bodies of standing waler. During each of the 1wo seasons fish life
cycles are guite different and evolve 1o capitalize on habitat which has been created by

hydrologic conditions (EGIS, 1997).

The principal dry season {ish habitat 15 rivers and beels. Canals and pagars are subject to
desiceation and apparently do not provide the stability for maintenance habitat thal
beels and rivers do. These habitats therefore are the primary sources for tloodplain fish
stocks during the wet scason. It is inferred that since few species oceur in canals, the
canals play a corrider hunction between beels and rivers during monsoon only {(EGIS,

1997).

The dey scason represents the most critical season lor all species — monality rate is high
and populations are at their lowest levels, habitat is limited, predation is at a peak, and
growth i» slowed. Competition for food is keen during the dry season and fishing
pressure remains hiph, Reductions in dry season aquatic habitat can lead to increascd
harvest opponunities in the short term, but have the potential for reducing the parcnt
stocks to below levels that have traditionally existed. Certain minimum flow
requirements are necessary in rvivers and canals during the dry season lo maintain a
healthy population, and to ensune that suflicient parent stock is availuble for

repopulalion of the Mloodplain during the wet season (EGIS, 1997).



2.3.2 Fish migration

In recent years, majority of [resh water fish have declined both in abundance and
biodiversily; researchers have identified barriers to migration as a major contributing
factor (Ghosh, 2007). Fish migration characteristics in Bangladesh are discussed by
FAPL? (1994), Tiew river fish are confined to ene habitat throughout the year, The
species that reside on the floodplain and beels during the dry season tend o be thosc
with aduptations to withstand limiting conditions (such as desiccation, isolation and
decxygenationy n the dry season pools. The majority of species, however, are
migratory. Of these some are restricted to small geographical areas and take enly short
migrations (20-30 km). Some however, migrate substantial distances, up to several

thousand kilometres, between widely different habitats,

Fish migration is most commonly brought about by a hehavioural response to currents,
However, the nature of this response can change during the lifecyele of the species. The
most lundamental change is between active upstream migrations, usually undertaken by
adults moving to theirr spawning grounds, and the passive or combined activefpassive
downstream migrations of juveniles. Both phases are important t© maintain the fish

population.

In southern Asia, the fish communities have been divided into the ‘black fishes™ which
are essentiatly resident on the floodplain and the ‘white fishes’ which show some
distinct migration within the river system, uwsualtly associated with spawning. The black
fish are thosce which would normally retreat into beels or other residual water bodies
alter the floods have receded. They are commenly taken in the kua or fish pits, which
trap the last remnants of the floodplain waters (FAP17, 1994). The local Nsher
commumty categorized white fishes (carp fish) and black fishes {car fish) based on thewr

migratory movements.

Seasonal variation in {ish migration is divided into four periods: over wintering dry
season {mud Decemher-nud March), spawning migration scason {mid April —mid Junc),
mursery / grow out migration season (mid Junc — mud September) and flood recession

sgason (mid September — mid December) {Ghaosh, 2007).



The caips show five types of migration ax brood migration and then return migration of
the fingeilings in the Moodplains and then in the beels and rivers. During two harvesting
seasons January — March and November- December, the carp species dominate. The
fingeriings prefer o disperse in floodplain from last of May up to October and return to

river in Scptember (o November (Ghosh, 2007},

The catfishes mugratc to Hoodplain from March (o May o breed (May = Avgust). These
fishes return to standing water from October to early December and resude there from
January - carly April and November — December. Tables 2.1 and 2.2 show the fish
migration of white fish (carps) and black lish {cat Msh) species at different stage of their

life cycle, respectively.



Tabke 2.1: Seasonsl migmtlon of Whiie lish (cacp Oish) at diffcrent stages of life cycle.

Calepory: Carp Fish

Period Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep Oct | Nov
Spawning migration E]:r'-'
Fingerling migration '] )
Dispersal of ypung over floodplain ' i = M I T

L b B
Return of young to beel and river L
Harvesting bee! and river Em-"""j !

Table 2.2: Seasonal migration of Black lish (cat Mish) at different stages of Hle cycle.
Category: Cat Fish

Period Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oect | Nov
Spawning migration T

L - 1 & KN E. BT B
Migrate to floodplain '

it R s — [ ===5  —
Dispersal and Growth i e |'_
- b B B BE BT RN e BN dhe mbl o § o | - —

Return of young to standing water E
Dry season residence in standing j
watet e o b b - | o

{Source: Ghosh, 2007)




2.3.3 Suitahility of water bodies

The suitability of a water body (khal or beel) for a particular use (e.g. aguatic
ecosystem) varies in an intricate manner. Snelder (2006) gives a qualitative suitability
pattern of a water body with respect o water flow (see Figure 2.1). This qualitative

paltern maybe also applied to fish habital and migration.

E o~ T
I / ™
=3 / B
o .
/ \-\
{
/
/
/
! —
Flow

Figure 2.1: A typical svitabikity pattern for a waler body in terms of [low.
{Source: Snelder, 2006}

The suitability, or the ‘level of prolection’, initially rises quickly from zero af a zero
flow to a maximum value. From this point onwards, the level of protection may decling

or stay uniform with increasing [fow,

2.4 Water Use Conflicts

Ricardo Ramirez (1999) provides an understanding of conflicts to suppost community
basex] natural resource management. In natural resource management, conflict is often
inevitable. The growing demand for Gnite or renewable matural resources to satisfy the
needs of different stakeholders is a common source of cenflict. As resource becomes

scarce, the competing interests cannot be fufly met. Faced with such situations,
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stakeholders will make choices aboul how best 1o act o pursue their pwn interests.
Stakeholder negotiation will inevitably iovolve conflicts of interest and frade offs.
Although these conflicts are oflen laken to be bad or negative, they arc logical
developments in the absence of proper demoeratie, legal and administrative mechanisms

o handle issucs that arc at the root of water conflicts (Joy and Pranjape, 2007)

Conflicts in water management bears the complexity of the interactions between various
factors, water sub-sectors and stakcholders in the integrated water revources
management processes.  The root of these conllicts lies in diffcrent pereeptions of the
concerned parties or in different technical perspectives. Cantlicts may be classified into
four groups: a) Social conflicts, b kconomic conflicts, ¢) Legal Conllicts, d) Water

conflicts in perspective (T1, 2001).

Sectoral pereeption of water use result in various [orms of water conflicts, which reflect
different perceptions from the scetoral needs for water or from different coneepts of
water usc priority in the process of social and economic development. This kind of
conflict i» termed as social conflicts in water management (T, 2001). The failure 1o
inlegrale waler resources management inte the social and economic development

processes will lead to the aggravations of conllicls in waler management.

Nguyen-ichoa and Smith (2004) discuss various forms of conflicts between irrigation
and fisheries, their source and possible mitigation measure. Since water and fisheries
are oflen common properly or open access rcsources, partcularly i developing
contrtoics, and the scarcity of water is increasing, the occurrence of conflicts belween
interest groups for irrigation and fisherics is inevitable. Table 2.3 summuarizes the
possible sources of conflict, recognizing that impacts on the productivity of lsheries

can arise from both changes in production potential, resulting from change in habitat,



Table 2.3: Summary of sources of conflict in interesis between irrigated farming

and [ishing.

Process

Puossible conllict of interests

Physical yystent

Storage ol water for irrigation

Affects river fow rcpimes, aticnuating floods but
increasing  available  dry  season  [low, uless
abstraction for irrigation is direct from the meservoir,
Dam or weir structure can reduce longitudinal habitat
connectivity. Can create habitat and fishery, bat mpid
or extreme volume and area fluctuations threaten stock

survival.

Diversion of water for

irrigation

Fish losses in pump impellers. In gravity llow systems
fish may criter without harm but may become trapped.
Complete absiraction of dry season fows may break

connectivity of tivers,

Flood protection

Reduced lateral connectivity between river and
Moodplain habitats, although “fish friendly™ operation
of regulators can mitigate this. Reduction in flooding

may pecrmancitly isolate floedplain lakes

Change in land use water

delivery

Conversion of natural floodplain habitat to irrigated
conmand. Canals usually comprise straight sections
connected by curves where as fish prefer stnunus
channels. Lining and discontinuous low provide very
poor habitat. Canals and access roads may meduce
{ateral comneciivily of the floodplain  andfor
longitludinal connectivity in small tributaries. Cuivert
or bridges across drainage lines will not necessarily
mtinliin habitat connectivity, depending on current

velocities and the height of any steps / cascadces.




Process

Fossible conllict of intercsts

Water removal

Drainzge of wetlands reduces habitat arca, but may
increase stream Nows during rain. Disposal of drainage
flows in to inland water bodics can degrade waler
quality auci habitut. Natural dramnage lings cften
realigned to straight sections comnected by curves bt
drains penerally offer belter habitats for fish rhan
capals, though pesticides in drainage water can he

damaging.

Operation

Irmgation scheduling

Scheduling to match crop water requiremenls may

aftect fish present in canals or rice flelds.

Maintenance (wilerways)

Removal of vegetation and sediment nmay degrade
habitat and spawning grounds. Use of herbicides may

severely impact fish populations.

Maintenance (embankments}

Removal of wvegetation from  canal and  drain
embankments can reduce shade and food availability

and thus degrade halbatats.

Land use

Cropping  pattern  influences  water demand oand
consequently 1he water available te suppor aguatic
resources.  Farming  practices  can afleet  fish
populations in drainage channels through to natural
water ways, Pesticide and herbicide contamination arc
the mosl obvious cauvses of fish mortality, but land,
management practices such as bare soils during the
rainy season leading to erosion through surfuce runoff

can ajso have negative impacts.

Paddy cullivation

MNatural fisheries production in paddics is dependent on

the up migration of Msh at the start of the wet scason

and much of the calch iy achieved during the down
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migration, With migration, lower water levels give less
need to store water, and loss of permanent wetlands
and counectivily to paddies can reduce fish production
unless the ran fod erop cvele is managed (raditionally
with  sufltclent dry season  aguatic  habitat  well
connected to paddies. Iirigated dry season crops arc
likely to produce high fish yields because thers is no

ratural up migration and reproduction,

{(Source: Neguyen-Khoa and Smith, 2004)

The above range and wvariety ol possible conllicts between [lishing and irrigation
interests indicate that their probability of ocewTence is significant and can lead {o

suboptinial and equitable outcomes.

In the context of Bangladesh, water resource development activities, namely flood
contrel, dramage and irrigation, closures of natural cunals and large/ smalfl rivers got a
boost in the 1960y, A huge number of water development schemes were constructed and
still under construction as developmenl interventions overlooking the ecology of the
beel. Water requirericnts for aguatic habitat were totally ignored, while planning,
designing and implementing the schemes. As a result, aguatic hubitats were eradicated,
remoeved, shrunken and f or modified with impunily aflecling (the open waler caplure
fisheries and livelihood of the fishermen community (AH, 1997, Flood control dramage
and irrigation (IFCD/L) projects alter the inundation pattern to create an artificial
environment conducive to agricultural production (FAP 6, 1994}, Flood control projects
have u series ol relatively specific impacts on fisheries. The conflicts between irrigation
and fisheries begin as the fisheries issue in flood control is usually seen i terms of
trade-offs If the overall benefits to agricutture and other sectors exceed the disbenefits
suffcred by fishers and thuse dependent or them, the project is acceptable to the
respective authority. This kind of approach ignores many scrious issues regarding
distribution and what constitutes a berefil lor different groups within the population
(FAP 17, 19935).




The fishery is one of the worst affected seclors by flood control developments
throughout Dangladesh. The negative impacts arise mainly frem flood control structures
that block the spawning and feeding migrations of many species of fish to and from
flocdplains, becls, rivers and tidal khals, reducing the breeding stocks and reproduction
to a stage of extinction for several fish species. Por increasing the agricultural land arca
mnside the FCD project areas, many permanent Mooded beels have been completely
drained or converted to scasonal beels which dry out during the winter months, The
former destroys the fisheries and the later causes the destruction of many resident
brecding stocks of fish, River flows have been altered in both depth and dwation of
flooding and with it the change in the pattern of siltation that causes probable
detrimental effects on rivering fish and Jor their food organisims. As a result, fishermen’s
catches and earnings have been badly affceted and some fuil time fishermen have had to

seek other work or move out to clsewhere (AL, 1997).

Chanda beel is an ideal case to scc how development interventions can systematicaltly
destroy a wetland, It has lost its typical wetland charaeter and almost orned into a vast
crop cultivable Tand due to human interventions. Plenty of fish were available wn the past
at Chandy beel which were good enough for the livelithood of fishermen. At present, a
vast majority of fishermen have left the cecupation and adopted agriculture or other
occupations for living. But it has positive inlpact on agriculture. Before 1960, in the dry
season only 39% of the total arca of the beel was under agricultural practices, which
increased to 53% in 1975 and by 2005 it rose 1o 72%. In the wet scason the agricoitural
Jand was only about 9% before 1960, which slightly increased to 13% in 1975 and by
2005 it incrensed to 25%.

2.5 Conllici Manaremenl

The following characteristics of open access resources (watcer and fisherics) aggravate
the conflicts and make it complicated to manage (World Fish Centre, 2006).

L Oreer exploitations, hence not sustainable,

ii. Difficult to manage,

ii. Favours powerful and rich, hence not equitable, and

iv, Mo incentive for conservation, therefore not sustainable.



Ti (2001) suggest that contlicting situations can be reduced by planning the freshwater
resources development, use, management and pretection in an integratcd manner,
considering both the short and long term needs of the social dimension and the stabikity
and sustuinabilily of the social and economic developmcent processes, Il is essential to
create conditions for an cfficicnt covironment for the economic use of water, including
1 well defined legal and institutional framework for the utilization and conditions for a

fair and equilable sharing of the beneficial use of the water resources,

Franks et al. (2004} srudied the situation and conflicts amongst competing uscs in
Usangu basin, Tanzania and put forih some suggestions to develop a sustainable
management plan with the help of local stakeholders. There is no simple solution for
allocating and managing waler amongst competing uses. It requires a holistic approach.
Water resource management depends on the proper understanding amongst the
stakeholders about the problems within the basin and linkages between them. Physical,
administrative and cultural boundaries should be borne in mind while managing water
amongst competing uses. It should be noted (hat water resources mansgement and use
are closcly related to management of other resources such as land and thorefore 2
holistic approach to resource management withia the calchment is needed. There 15 also
a need to supporl botton up paticipative process and to integrate them within a plan for

catchmenl which covers a large area and suppons a large resident population.

Stakeholler Analysis is an effective tool to reduce conflict. Kammi Schemeer (2001)
studied the uselulness of this tool in policy formation to avoid conflicting situation,
Policy makers and managers can use a stukeholder analysis to identify the key actors
and to assess their koowledge, interests, positions, alliances and importance related (o
the policy. This allows poliey makers and managers 1o interacl more effectively with
key stakcholders and to increase suppon for a given policy or program. When this
analysis is conducted before a policy or program is implemented, policy nakers and
managers can detect and act to prevent poleniial misunderstandings about opposition to
the policy or program. When a stakeholder analysis and other key tools are used to

guide the implementalion, the policy or program is more likely to suceced.

Multt-stakehotder negotiation 15 neither possible nor desirable for powerless groups.

Weak, disenfrenchised slakeholders stand to lose much from negotiations where power
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differences are too acute to enable collaboration. Nevertheless, all stakeholders stand 1o
benelit when the negotiation playing field is transparent, so that the decision to ventire

into a negotiation is based on reliable information (Ramirer, 19993,

Scicntific Conunittee on Water Research (1998) sugpesied research in the following
issues which may help in management of conflicts:
¢ Global assessment and analysis of fresh water resources: spatial and temporal
variability,
# The value of improved prediction and new data sources {or water resources
cstmation;
* Hundling of multiple scale problems;
s Intcrrelationships between hydrological and biogcochemical cycles and lood
production;
¢ Developing betier understanding of the structure and dynanues of fresh waier
Systems;
*  Sustiinable reservoir development and operation;
+ Water demand management and equitable distrihution: analysis of socio-
cconoinic impacts of policy inslruments; and
*  Development of els for linking water resources planning with landscape

ceolopical planning.

Nguyena-Khoa and Smith {2004} present a protocol for participatory impact assessmenl
and managcment as a mechanism for conflict resolution between irmigalion and
fisheries. In this protocol, stakecholder workshops serve as a platform for conllict
resolution. Key features of this prolocel are: (1) genvine participation of the
stakeholders: (2) integrated assessment and management of impacts of Irigation on
fisherics; (3) management of information and an intormed decision making process; and
{4) adoption of an itcrative and learning process. The success of water resource
management options lies 1 considering the priority needs of the poorest sections of
local communiiies and the improved management of irrigation laking inle ucceount the

beneflil of both Mfarmers and fishermen.
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TKLAEM (20000 conducted stakeholder workshops on natoral resoarce management al
Kathuria RBeel {(Narail Sadar Thana, Narail District) to collect information lrom around
onc thousand households of five villapes who were benefited from Kathuria beel. "Ten
problems were identified at the primary level and fmally four ﬂlajor problems were
selected by the vote of local people. They discussed the reasons behind those major
problems and possible solutions, To identify the most desirable and preferable sohtion
of each problem, multi-criterion analyses on possible solutions were performed. The
results of stakeholder workshops are well accepted not only by the local people but also
by UNOs, NGOs, Fisheries department, etc. This prescats the idea that il sufficient

time is given, stukeholder workshops can be an effective method for conflict resolution.

An important project to promote ecologically sound munagement of (loodplain resources
(fisheries and other wetland products) for the sustainable supply of foud o the poor of
Bangladesh is the Manugement of Aquatic Ecosystoms through Community Husbandry
{(MACH) project (Winrock International and Others, 2002). MACH has involved all
communily resource users ((shers, farmers, the middle class and elites, women, local
government, and others) and considered all the products (fish, plants, water and wetlands
producis) and factors allecting a wetland. The project has helped establish a total of 42
conumunity-bised management organizations, meluding 16 wetland resource munagemenl
organizations (RMOs), nine upland stream resource management commiittecs (RMCs), and
17 dohas or fiver RMCs, These groups are ulilizing best resource management practices on
more than 18,000 ha of rainy season wetlands and more than 30 km of streams. MACH is
seeing resulls in the wetlands and communities where it works. Positive trends are being
seen (n fish production as well as overall biodiversity at all MACH sites. MACH has also
appreciably influcnced mstitutions and national and local wetland policy and widely
dissemninuled lessons learned both within Bangladesh and in other counlries (Winrock

Internationa! and Others, 20023,



CHAPTER THREE
DESCRIPTION OF THE STUDY AREA

3.1 Location

The Kudy area was sehected on ibe basia of exising mnniFts in water usc among dry
season agricuhure, fisheries and the equatic ccosysiem duc to the subpropcas of
SWAIWRMP. A completed subproject; Siapagla FUD subproject i sckecied at sindy
area. After completion of this sub projct on 1998, agriculture production increascs
remarkably but fisheries produciion decreases up to 28.8 mion (from 1998 to 2001) m
Siapagla sub projc1 arca along with the deterorntion of fishers® sistus (LGED,

2008),which indicates the existing conflicis in the study aren

Sizpagla FCD subproject is located ol Narmil Sadar Thana, Narnil District. It i situated
between the Afra Khal 1o the Wen zmed the Chitra River to the Nornheast. Natura)
highlands definc the Enstern boundzry ond o local road defines the Southern boundary.
A small Jow pocket land slong the Afra Khal in the Northwesiern comer of the basin
has been included in the subproject. There are seven villages in this subpropet area.
They are: Chamrul, Poruli, Araji Mitna, Barmara, Bakshadanga, Chahar Balizdanga,
Malidange. Figure 3.1 indicate the location of Naruil Sadar where Sispsgla FCD
subpropect is bcated-

Figure 3.1: Narall 5adar Upaziin
{Souree: Ranglopeidia, 2006)
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Fipure ).2: Siapagta FCD subproject area consisting Siapagts and Baramam
regulntor.

{Souree; LGED)

Sizpagla and Boumarn regulriors are identified in the figure 3.2 by the green coloured
box.

. Figure 3.3 shaws the detnil map of the project arca
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Flgure 3.4: Slapagla FCD subproject area denoled by red rectangle.
Legend

——  Pyoject Boundary
— Companrment Bauncdary
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Beels

Existing LGED Project
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3.2 Climate

Narail District experiences the sub-tropical monsoon climate typical of Banpladesh,
with hot wet summers from May to September and cooler dry winter mouths, Marail
District does nol have o climatic station.  Jessors (E-17) is the nearest station and (s
therefore used for the analysis of Narajl District. There is only cne rainfall station R-441
(Marail) located within the District. Rainfall stations thal bave inlluence on the Narail
area mainly include R-462 (Salikha), R-411 (Madhukhbaliy and R-451 (Abhoynagar).
Mean anpual district rainfall is 1781 mm (ATID, BWDR and WARPQ, 20043).

Tablc 3.1 shows the mean monthly and 80% dependable data of Narail District, The

table also shows that the rainfall is heavily concontrated during the wet season, which
accounts for about 78% of the total annual rainfull {ADB, BWDEB and WARPO, 2004a).

Maximunt temperatures vary from 25.8 °C to 35.8 'C. The highest temperatures are
experienced during the pre-monsoon period (Aril-May). Daily mintmum temperature
can fuctuate significantly during the year, ranging from about 11.6 "C to 25 9 °C (ADB,
BWDB and WARPO, 2004a).

Table 3-1; Climatic data

Parameter Jan Fub Mar | Apr Muy | Jon Jul Aup Sep Ol Nuy D, AT
Maximum Tomp (0 ) 258 284 333 58 35.1 329 e LG 323 3e 0.9 204 kT
Menn lemp ('C} 4.4 HES a4 249.B aal 4 FEE FERE 24941 17 g 105 260
tlinimum Temp () L& 14,2 195 237 250 203 pnlty 5.9 254 a 180 174 e
Relative Humidity £55) Tl 650 G834 134} 75 B5 0 B3 O ENG 6.0 R0 5.0 1 FL
Wind speed (knots) 50 5.1 60 bl 3 70 70 740 B0 54 5o in fid
Sunshine (hretd) THE g1 LA 5.1 .7 52 4.1 d i ih T T8 17 fi.
ETn {mm/d) 24 3y S 12 6497 4.65 4,44 442 404 417 133 71 [0
Tean Rajnfall {mm) Wil 2610 420 B9 0 144 R 358 334 2603 124 210 120 1781
B0t Dependable .0 13.0 0. nlG ESQ 257 2493 iyl 118 12 T4 EL 1341
Haan[all (omch

Source; BMIY and WARPO {ADB, BWDB and WARPO, 2004a)
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3.} Topagraphy

‘The ground elevation of cuhivable land in the subproject varics between 1.6 and 4.5 m

PWD (LGELD, 1998).

Tabbe 3.2 and Figure 1.5 thow the existing band patiern,

Table 3.2: Lamd paitemn

Pro Project | [Pot Profoct

Land Type Aras the) Aros (he) Changs (he){Chango (%
Non cultive ed High fand 260 260 ] ]
[FO {dett.3m) 107 710 603 564
E1 (0.0m<d<t.9m) 195 265 70 36

7 (0.9m<d<1.8m) 563 (7 563 100
Fa d>1.8m) 110 0 110 =100
Fon cullhetad kow land a0 40 0 )
ol which poermanerd water
body 40 40 0 0
Fioogpiain Fiah Habiint
(F2+F3) 873 0 73 -100
Pt Aren (FO+F 1+ F2+F ) 975 875 0 0

{FO=High land, ot flooded: Fiz Medium high kand, Fiood depth 30 to 90 om;
F2=Medium low lamd, Flood depth 90 to 180 cm, F3=Low bind, Flood depth over 180
cm] {Source: LGED, 1998)
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Flgure 3.5: Land use and land types.



3.4 Hydro-Morphology

3.4.1 Hydrometric staiions

The hydrological asalysis was conducted on the hasis of data from two hydrometnic
stations 1nside Marall district area. Table 3.3 shows the station name and number of

these staticmns.

Table 3.3 Hydrometric stations relevant to the study area.

Station

Name of Station Type | Data Availability
No
Water
Lrischarpe
Level

Chitra River al Khalurmagura
a3 Tidal Y5 No

{upstream of the study arca)

Afra River at Afraghat
3} Tidal Yes Yes

{downstream of the sindy arca)

3.4.2 Afra river

The Afra River originates at the entrance of Narail District due to the bilurcation of the
Chitra River. The river Afra flows East for about 1.5 km enters Jessore District and
subsequently flows back into Narail District and bifurcates near Maijpara; one channel
rejoins to the Chitea River while the second [lows to the Bhairab River  The river ducs

not have any gauging siations (ADB, BWDB and WARPO, 2004a).

3.4.3 Drainape system
Nabaganga-Chitra-Afra-Bhairab Systems

This drainape area extends from the North-West to the South following the Fatki,

Chitra, Afra and Bhoirab Rivers as its intemal drainape systein.



In Narail District, the area lying between the Nabaganpa and Chutra Rivers (Chenchuri
Beel Project) forms a trough-like drainage basin, which also carries the drainage from
the Magura District through the the Fatki River. The [Fatki River is a distributary of the
Nabaganga River, locally called the Begabati at the downstream reach. This drainage
probiem is further compounded by [lood [lows from the Nabaganga River, particularly
in the Southern arcas of the District. Depth and duration of flooding are further

aggravated due to high water levels in the Madhumati at the Halifax Cut.

The area lying between the Chitra and Bhairab Rivers up to the Afra Khal is the
drainage wrea of the Bhairab River. The drainage flows through the Chitra-Fatkn enters
into the Bhairab through the Afra Khal. The Bhairab River in the lower reach 18
susceptible 1o drainage congestion becuuse of the high water levels in the Madhumati at

the Halifax Cut in the monsoon season (ADB, BWDEB and WARPO, 2004a).

3.5 Environment

Siapagla Flood Control and Drainage structure has modified the natural tlow pattern,
Mooding and drainuge which consequently bring changes in water ievels and flows on
both sides of the conto! structures; sillution ; erosion; Mood regime; ground water level;
s0il moisiure; polsble and irrigation water availability and the conditions atftecting
human and amitnal health. Damape has cavsed to wild fish stocks, Nsheries, natural Nora
any fauna (ADB, BWDB and WARPO, 2004a).

A major cuvironmcntal impact is connected with the wash ol agricultural residues mto
the wetlands/Noodplains through bicaccumulation and biomagnifications that causes
fish, shrimp disease and death. The blocking of migration roules, loss of nursery habitat
and dry season refuges, combined with heavy [ishing pressures, have had a profound
impact on the fisherics sector, and the livelihoods of many poor people in rural areas
who depend on [fisheries or food and income. Indecd, aquatic biodiversity loss is of
most concern 1o the poor. Studies have shown that the poor consume the highest
diversity ol fish, and trends towards reduction in diversity of fisheries and aquaculture

systerns are likely to be detrimental to the poorest groups (ADB, BWDB and WARDQ,
2004a).
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The pre-monsoon mean flood at 1.6m PWD 15 within (he banks of the open Sapagla
khal, but the 1:10 year pre-monsoon Nood at 2.89m PWD and the monsoon mean and
1:10 year floods at 2.51 and 3.74 m PWD respectively damage Boro and Aus/ Amun
crops. Al the cnd of the monsoon all water drains from the khals and the soils become

too dry for growing Rabi crops (LGED, 1998).

3.6 Resources and Livelihood

IResources

Afra kha! is very rich in fish species and Lhe water level at Afra Khal Is adequate for

fish species threnghout the year.

The soil of the study area is fertile. Water is available and sufficient for icrigation. A
wide range of cropping patierns is found in the arca, but the major patterns are rice

based. Pulves, oldseeds, vegelables, jute, wheat and spices are main non-rice crops.
Livelihood

Though the livelibood of the study area is mainly dominated by agricullure, a small
portion of the local people depends on fishing, In terms uf land holding. farmers can be
categorized as small farmers (up to one bectare}, mediuim farmers (one to three heclares)
and large farmers {more than three hectwes} (Paul, 19935}, Fisher proups can be also
categorized as “professional” or full time fishermen, scasonal or part time fishermen,
and “subsistence” fishermen. Table 3.4 shows the livelihood pattern and Figurc 3.6 and

Figure 3.7 present the farm size distribution and occupational distribution, respectively.
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Table 3.4: Household farm size distribution nnd accupatlon distrihution.

Aren - Decupetion Pereend
Farm size distribution according 10 farmers inside the subproject
0.0 10 .50 acres 7%
[0.51 161,50 acres I0%
150 tn 2.50 acres 4%
2351 1o 5.0 acres 14%:
5.01+ acres %
Houschrold occupation acconding to landless inside the subproject

Farmers »0.51 weres 3%
Day Laborers 14%
Fishers aml Navigators 1%
Trade, Transporis etc. B%
[Others 4%

{Socurce: LGED, 1998)
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Flgure 3.6: Farm size distribution.
{Accarding to farmers inside the subproject)
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Figure 1.7: Oecopations! distribution of households.
(According to landless inside 1he subproject)

3.7 Apricuttore Profile

[n kharif-1I (fuly-Ocraber), imnsplanted Aman is the main crop grown under rainfed
conditions. [.ocal T.Aman has a longer stem nnd can withstand some degree of flooding
while shon-stem HY Vs are cultivaied on lamds with lower depths of flooding. B, Aman,
i.c. deep water rice, is able to grow in decp water of more than 2 meters and s mainly
cultivated in beets and depressed basins. [1 is & photosensitive crop with 7 (o 8 month
growih durntion {ADB, BWDR and WARPO, 20043).

Rubi (Nov-Feb) crops such s wheal, mustard, kentil, grasspee, spices and vegetebles
are mainty grown on residual moisture and sometimes with available irrigation water.
HYV Boro is the main rice crop which is mainly irrigated by shallow tubewells
{(STWs). Lack of surfece water during the dry scason limits the expansion of Jow LR
pumps {LLPs). An extentive area iv <till under local varictics, particularly during Aus
and Aman reasens, producing low yiclds which indiceic that there is still considerable
potential to increase crop production in the disiriv (ADH, BWDB ond WARPO,
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2004a).The dominant cropping patterns in owr study area are - Boro-[allow-HY'Y

T.Aman, Fallow-B. Aman, and Yegetables-Jute-T.Aman.

Table 3.5: Major cropping patterns in Narail.

Cropping Patterns

Rabhi Kharif-1 Kharif-11
Boro Fallow T. Aman
Fallow B.Aman

Vegetables lute T. Aman
Wheat Jute T, Aman
Pulscs Jute T.Aman
Oilseeds Aus T.Aman
Wheat Mung T.Aman
Oilsezds lute T.Aman

Source: District Agriculiural OfMice (ADB, BWDDB and WARPQ, 20044}

3.8 Fisheries Prolile

The aquatic wealth ie. the indigenous fish species are being depleted day by day along
with the reduction of agquatic habitats. Narall is biessed with many potential
becls/lloodplains which had 260 fish species 2-3 decades carlicr but now about 45% of
fresh water species are threatened and critically threatened. This has occurred due to
reduction of aguatic habitats (loss of aquatic habitats), over [ishing, dewatering and
water is withdrawn for irrigation. Therefore, a good number of sanctuaries have been
established particvlarly in (loodplaing, over fishing have been establivhed and the
threatened [ish species and floodplainfriverine resident species shall survive (ADB,
BWDB and WARPO, 2004a). But, there is no sanctuary within the Siapagla FCD

subproject arca.

The intand fishery in Narail is at critical point in its development, The degradation and
loss of fisheries habitats are increasing and a national perspective is essential for the

sustainable development of our aguatic resources and fisherics. Lcosystems are



threatened by [asl changing land configurations, wetland loss, pollution and drying out
rivers, khals and beels and destructive Tishing is going on there during dry seasons

(ADB, BWDE and WARPO, 2004a).

The physical conditions of Fisheries habitats (Rivers, beels, Baors and Khals) arc being
deteriorated considcrably because of oversiltalion every year ay a result the
topographical conditions have appeared at [lovdlands {flat) more or less. The Jullowing

characteristics are in discernible (ADB, BWDA and WARPO, 20044):
* Silted up becls, khals and rivers
* Reduction of Aquatic habitats everywhere but to a lesser exlent

»  Overfishing through smallest meshed size nets arc called current jabs. The
perennial beels have been intensively tished by leaseholders/fishers/farmers

fior [ishing.
o Dewnatering is a common practice and reduction of fisheries habitats,
= Withdeawal of water for irrigation to paddy ficlds

+ [iling up the deeper areas for paddy cultivation and thereby causing

cxpansion of area for agriculture

Major Constrainls

Loss of dry scason (ish habitat, loss of connections between dry season habitat and the
floodplains, over fishing or fishing of undersized fishes, large scale abstraction of water
for irrigare, alteration of spawning habitat by damming or changing of river cause and
other such natural and manmade factors are responsible for the decline of open water
fisheries. In Lhe face of the above situation the strategy shall be to increase fish supply
by way ol major increases in aquaculture production, imperls and conservition of fish

stocks (ADB, BWDB and WARPO, 2004a).

The major constraints hindering the maintenance and development of Inland capture
fisheries of Bangladesh have been reviewed in detail in recent years, The preatest
problem identificd has been caused by the extensive development of various food
protection projects, often linked with improved drainage and irrigation programs,

Nationally, the overall cffcct of these programs has been converted a sizeable areas of
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scasonal wetlands which unce supperted productive fisherics into agncultural areas,

principaily for the purpose of increased rice production.
+  Loss of aquatic habitats
« Interference with fish migrations
- Use of increased use of Agra-chemical to enhince crop production
- Lack of effective fisheries management
= Lack of informaticn
» Reduced dry season river tlows
« Water pollution
+  Over-lishing
« Exploitation of juvenile & broods prior o breeding seasons
»  Use of destructive gears

. Dewatering of beels, canals, rivers & other water bodics for irnigating the

crops ficlds

«  Compartmentalizadon of rivers thus blocking the river flow for aguaculiuee

jrractices,

3.9 Project Objective of the Siapagla FCD Subproject:

The purpose of the Siapagla FCD subproject in the original proposal was to {i} construct
one sluice at the oulfall of Siapagla Khal 1o check inflow of tidal flood from the Afra
Khal, {it) Re-excavate the Khal to improve drainage, and (iix) construct embinkments 1o
prevent overland flood inflow in Lo the Siapagia Khal basin (LGED, 1998). Later, the
SSWRDSP /BPPM team reviewed and revised on the basis of the information supplied
from the ficld and on the results of standard social and technical analyses.

The revised elements of this subproject were (LGED, 1998):

*  Subproject Type: CF and WC
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*  Concept- (i} check inflow of tidal Noods into the sub project basin from the Afra
Khal by constructing two sluicefregulator structures, one at the cutfall of the
Siapagla Khal and on 2 local drainage Khal in the Nonh-western corner of the
basin, and (i) conserve water in the Khals for post monsoon cropping by closing
the slide gates at the end of the monsoon season.(The capacities of the Khals are
sufficient for the drainage of local unoft. the boundary roads and natural
clevated grounds are high enough (o prevent inflow of external floeds)

* Subproject Boundary: A small low pockel of land along the Afra Khal in the
North-western corner ot the basin has been included in the sub project.

*  Subproject Gross Area-1275ha.

S0, from the above, we can conclude that the objectives of the subproject are:
1. To check saline intrusion (from the end of March to Mid June),

2. To conserve water at the end of monsoon season.
110 Major Cost Components of the Subproject

Siapagla ['CD subproject is consisting of Siapagla two vent regulators and Barmara one
vent regulator. The gross subproject area is 1275 ha and the net arca is 975 ha {(Source;
LGED, 2007b). The project area is situated jost lefl side of the Afrs River and an
embankment run parallel to the Afra River to proteet it from flood.

Major cost components are given below-

Tahle 3.6: Major cost components of the Siapapls FCD subproject.

Item Cuantity | Rate Cost
Re-excavation of khal 0.0 km BDT 12.3%m3 BDT O
Sluices Rgulator (2 vent 1.5m x| ] no BDT 1800000 BDT 800000
L.8m)

Sluice/ Rpoulator (1 vent 10m x| 1o BDT 1100000 BDT 1100000
1.8m)

Total BDT 250000{)

{Source; LGED, 1998)
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3.11 Becls under the Siapagla FCD Subproject

The Kajla and Khamar beels are under the full control of Siapagla FCD subproject.
There arc also few beels (Chamrul beel, Kuri beel, Kurir Dob beel, Chandar Kuri beel,
Mandartola beel, Machimara beel) which are under partial influcnce of the Siapagta
FCD project.

Annual cycle of these non perennial beels can be deseribed as follows-

Table 3.7: Characteristics of four cyclic phases of floodplain.

Characteristics Phase 1 Phase 2 Phase 3 Phase 4
Phase Type Resting Preparatory Growth Decay
Period Tanuary- April-June | July-September October-
March December
watcr Almost Dry In canals Entire beel Water recedes
Fishes Shelter Prepare for Grow Move to sheleer
spawning
Fishing Residue Almost nil Moderate Peak
Padcly Boro grow/ | Boro harvest/ Aean Grow Harveut
no paddy EEtiminate
Decay Dry {Germinate Grow Peak Diccay
Water hyacinth Rest Germinate Grow Decay

(Source: Paul, S K. and Majid, M.A., 1997

Generally Beels are divided into five categones based on the limnobiological features
They are- apen, closed, perennial, Semi closed, semi open. Both the Kajla beel and the
Khamar bect are under clesed system due to the flood protection embankment with
water regulators. The regulators operate in summer and late winter. The beels are
shallow in a Mat basin. A huge porticn {70-80%) of these beels are covered thickly with
paddy, water hyacinth coverage does not exceed 10%, while aquatic vegetation covars
10-20%. The paddy areas hold considerable amounts of macrophytes as well. Water of
these category floodplains contains low DO (2-Sppm), low plT (6.0-6.5), low turbidity
(40-50 ppm} and moderate conductance {100-150 vs/sec). Plankton count is on low side
(phytoplankton 25-40 u/ml; zooplankton 300-400 u/ml). Beels under this category are
dominated with detritus food chain (Paul, S.K. and Majid, M.A., 1997).
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3.12 Waler Management and Governance

The Small Scale Water Resources Development Sector Project (SSWRDSE) is designed
in such a manner that the water management and governance of the projects are carried
oul by the beneficiaries themselves. For this purpose, the stakcholders formed a Water
Management Cooperative Associations {WMCA) in every subproject. The WMCA is
formed by the direct vote of beneficiarics, and is mainly facilitated by LGED. WMCA
cousists of a President, Vice President, Secretary, Cashier and at lzast 6 10 8 members.
WMCA v the proper authority to manage the SSWRDSP. One of the prime
responsibilities of WMOCA is to collect the 2% (average) of the inplementation costs of
the project from the beneficiaries. The personncl of WMCA are traincd by LGELY
others otganizarion on the fish cutture practices, integrated pest managemeni, as well as
the use of compost and green manure fertilizers The optimum benefits on agriculture
and fisheries from the subproject area largely depend on the active and proper
mvolvement ol WNMCA.

The WMCA of Siapagla FCD sub project under SSWRDSP was formed on 27"
October, 1997; registered on 10™ April, 1598, The WMCA registration no. is 9 (LGED,
1998). Though it was very active at initial stage, but day by day it became less active for
several rcasons. Some of them are: irrepular mectings, communication gap among
members, lack of proper documentation, ete. This is verified from the field survey
through FGD and interview. The members of Siapagla WMCA are: ! President, 1 Vice
President and Secretary, | Treasurer and 420 general members,

The present conditions of WMCA are piven in the following tables (LGED 2007a):

Table 3.8: General information.

o D 09 ora N ) Flood
WhICA Bex Dale 1042198 Objective of Sub-Froject Management
Mo of househald in Sub-Prajec 515 Infrastructure
Area
Mo, of beneficiacy household 1o
Sub-Project area BED It Embankment (km)
No. of household hawving land in 140} 23 Canal {khal) Mo,
Sub-Project area excavalion/re-excavation Kl
Mo. of housahold having 100 Regulator | 2
membership ul WMCA . Welr

3} Construction Slmon |

Cout of Sub-Project (Lac taka) 24.53 Cthers J
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Table 3.9: Institutional information.

Total No. of WHOA Members 348

1} Male 262

2} Female bl
Percentage af total household being meamber of WHMCA 7a%
Fercentage ot rotal land owners being member of WMCA %
Date Jast General Mesting 2408200
Monthly Meeting { Repolarlrrepulary Reprular
Weekly Mecting {RegulacTrregular) [reegular

Table 3.10: Financial management.

Total Capital Tk 1,21, 1 80,00
13 Share Tk 22,360.00
2) Saving Tk 9L, %3000
3) Others Tl 6 ET0 (W)

Micro Loan Tk 3,08, 000,04

Loun repaymicnt rite 3%

How many mumbers were given loan? 45
1) Male 32
21 Female 14

How many members were given pass book

Dhate of Last audit 2O/ 2006

Are all audis dispute settied YewNo

Table 3.11: WMCA/Sub-Project area visited by lield level officers of LGED.

o Exec. | Upue. | Asat, - o | Sub-Asst p Communit
WHCA Activity Eng. E::g_ Eng. Sociologist Eng. Qreanizer Y| Conument
Yearly General Mecing 1 1 ] 1 ]
Muonthly hiecting 2 ] f 3 fi
Weekly Meating | 2 11 4 &3
Maintenonce 3 3 ] g 12 3
Training for Project Area 2 & 2
| Micre Loun I 2 3 L2 4 3

Table 3.12: Operation and maintenance (Q &),

Date of Chie S commitree tormation

L&/ [¥06

Current year's planned/completed works

Tramed vn O b

Silt exeavahon/weed removalfgate
painting/greasin g/changing of rubber
seald others

Tount O&M Account Moo

Bank : Sonali Bank

| Branch : Tularampur

Conduion of stroctures

Drate of joint inspection for Sub-project

a) Embankment : Renovation needed

(o fastructu & 1651 108 by Khaal{canalWdrain @ Sd0 excavation
needad
Tk .
O&M budpet for curcent year 16.14,047 ) Regulator/gate : Quite 0K
Unuilized anount of previcus year's Tk 2,047 d) Culvert ;
budget
Current venr's collection of Q&b .
purpese Tk. 32,000 &) O&M Shade
Voluntary nantenanes work Tk 6,32 3H)
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Table 3.13: Information on other sub-committee.

. . Poverty
. Agriculture | Fisheries Ciender .
Subject
o related related related alleviation
related
Date of formation LORS2000 | 1RAA20086 | 20/1002004 | GS/1002004

Mo. of trained personnel and topuwe

Yearly

Planmed yeurly production

Exhubition Garin

Trwpection by Upazilly leve] officers

Tnspection by Unwon level officers

(Source: LGED, 2007a)
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CHAPTER FOUR
METHODOLOGY

4.1 Selection of the Study Area

The main criterion of selecting the study arca was the existence of conflicts between
irrigation and fisheries due to completion of the water resources development project.
Secondary literature gave a clear indication of the source of conthels, impact of water
resourtes interventions (¢.g.; FCDYI, embankment, ¢¢) on irrigation, fisheries, wetland,
ecology, cte. in the region. Si1x subprojects - Khatnur Beel WCS Subproject, Siapagla
FCD Subprojcet, Bahirgram Subproject, Debbhog Subproject, Panu Khal DR & WCS
Subproject and Chanduliar Char FCD Subproject were visited to linalize selection of
the study area. FGD with local stakeholders, interviews with local people including
farmers, fishermen, women, and a dctail reconnaissance survey were conducted to
identify the study area Resource factor, time constraint and the size of the study area
were also considered for such sclection. Finally Siapagla FCD (FC & WC type) ub

project wan selected for the study.

4.2 Data Collection

Both qualitative and quantitative data have been collected on Siapagla FCD subproject
area from primary as well as secondary sources as per requirement of the study ta
address the objectives. Qualitative data have been collected from the field mainly while
most of the quantilative data have been collected from the secondary sources. A number
of methods i.e. Focus Group Discussions (FGDs), structured and non structured
interviews, stakeholder workshops along with collection of data from secondary
sources, wmeasurement of water level at the two regulators (Baramara and Siapaglay |

collection of water level and rainfall data for several years from CEGIS and BWDB

have been used for data collection of the study.

Data collzction focused on the Mood control and drainage interventions and their

impacts on livelihood and wse of wetland resources. Particutarly data on agriculiure,
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fisheries and aquatic ecosystern were collected to identify water use conflicts, its

management practices, options o minimize the conflicts in the study area.

4,2.1 Primnary data collection

4.2.1.1 Focus group discussions {FGDs)

A total of eleven (11) FGDs have been conducted with different stakeholders such as
fishers, farmers, female group, members of WMCA (water management cooperative
association) and mixed groups of community people with similar interest. Guidelines to
conduet FGDs were developed on the basis of the objectives of the study. A list of the

FGDs conducted at diffcrent locations has been given in Table 4.1:

Table 4.1: FGDs at diMerent [ocations,

51 Type of respondents Locations

No

1 Members of WMCA Khatnur Beel WS Subproject

2 Members of WMCA Siapagla FCID Subproject

3 Members of WMCA Bahirgram Subproject

4 Members of WMCA Dchbhog Subproject

5 Members of WMCA Panu Khal DR& WCS Subproject

6 Members of WMCA Chanduliar Char FCD Subproject

7 Female group Siapagla FCD Subproject

8 Farmers Siapapla FCD Subproject

9 Fishermen Siapagla FCD Subproject

10 A mixed group of similar Siapagla FCD Subproject
inlerest

11 Female group Siapagla FCD Subproject
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4.2.1.2 Interviews

Kcy Informant Interviews (KII) is an important methed for collection of informution on

the overall aspects of the study based on observations and expericnees of the local

community. KIIs were conducted where necessary and feasible in the light of the

objectives to gather qualitative information on water use conflicts #nd possible remedy

for such conflices.

Slructured  Intervicws with resource persons ot differemt organizations (LGED,

Agriculture Department, Fisheries Department, NGOs — Bachte Shekha, Shabolombi)

have been conducted with a target to collect both qualitative and gquantitative

information on certain aspects as per requirement of the study.,

The list of interviews iy given below:

Tabhle 4.2: List of interviews with interyiewce.

51 Type of Interviewee
Ne. | Interview
1 KIL Fizherman
2 structured | Fisheries Facilitator, LGED
3 Structured | Sociolopist, LGED
4 Structurcd | Field facilitator, LGED
5 KIl Gate operator of Baramara Repulator
6 K11 Gate operator of Siapagla Regulator
7 Suuctured | Agriculture Officer, Narail Sadar
8 Structured | Agriculture Sub assistant ofticers, Tolarampur Union
9 KII Local farmers
10 1 Swuctured | Senior Upazila Fisheries Officer, Narail Sadur Upazilla
11 | Structured | Assistant Fisheries Officer, Narail $adar Upazilla
12 | Structwred | Agriculture Enginece, Narail sadar Upazilla
13 KIT WMCA members
14 | Stuctured | Member, Bachte Shekha
15 | Structured | Wember, Shabolombi




4.2.1.3 Stzkeholder workshops

Two stakeholder workshops ha;’ﬂ been arranged to identify agreeable mutigation
measures and o explore the feasibility of using such workshop in future as a platform
for conflict resolution. The stakeholder workshop at wnion level held near Siapagla
regulator with local stakeholders and the stakeholder workshops held at Narail Sadar

level with UNC, Nurail Sadar: oftficials of LGED, BWDB, NGO's et

4.2.1.4 Field reconnaissance

Field reconnaissance were done five Llimes in the subproject arca to have a clear idea
about the location, people, secio economic activities, prhje::t boundary, livehhood of
general people, impact of FCD intervention particularly on agricullure, tisheries and
aquatic ecosystemy, that helped n arranging FGDs and identifying people for key

mformant interviews.
4.2.2 Secondary data collection

Refated publications (books, journals, research repods, articles published in the
newspapers} have been consulted for collection of relevant secondary data on study
ared. Beyond these, secondary data have also been collected from difterent government
sources hike agriculiure extension offices, fisheries offices, LGED, BWDB and non

government sources like IWM, CEGIS, NGO's (Bachte Shekha, Shabolombi) ec.

4.3 Limitations

Time and resource constraints are the main limitation of this study. The field visits were
conducted only during the dry season. The study would provide a mach better picture of
the area if the fleld surveys were done throughout the year. Measurement of hourly
water level was done only for two days from 6 am to 9 pm. Similar water levei
measurenients during different seasons of the year would provide a more representative
water level variation, particularly during the Spring and Neap tides. Though this study
proposed a feasible platform for conflict resclution, but the suitability of this feasible

platform could not be checked due to time and resource constraint. Disruption in aquatic
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ccosystem requires a detailed investigation which was not possible within a very shor
time. Due to the same rteascns, the detail assessmenl of socio-economic and

environmental conditions, limnological parameters of wet lands was not done.

Details of the lield visits are given in Appendix A
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CHAPTER FIVE
IMPACT ASSESSMENT

5.1 Introcduction

To enswe food security for the rapidly increasing population, the government of
Bangladesh has undertaken large scale agricolture development programs, focused
primarily ou rice production. A major element of these programs is water management
for flood control and irrigation. For this, a number of FCDI schemgs have been

implemented. Siapagla FCD subproject is an example of that scheme.

To determine the impact of flood control and drainage project on livelihood, agriculture,
fisheries und aquatic resources, focus group discussions {(FGDs) with the fisher groups,
farmer groups, female groups, mixed gronps of similar interest and interviews with
local people, and resource persons have been condueted. The information included
their observation on the resources and their use, management since long back and
reported the changes of wetland (khal and beel) resources due to the intervention. The

impact as found in the study has been described below-
5.2 Impact on Livelihood

Beels play an important mle in the livelihood of general people as they provide fshery
resources for many households in terms of income and food. This is particularly
important for the poorer houscholds as they have a very few options for income
generation. In spite of the imporiance of these resources, policy muakers have ignored
the inland capture fisheries sector in Bangladesh Most development policies prioritized
agriculture neglecting or giving less priority to fisheries sector (World Fish Centre,
2007a). As a result, & major pontion of the beels came under agricultura! activities due to
beel dewutering under the FCD subprojects. This promoted agriculural activities and
tood grawr production almost three times as much the pre-project situation. Surely. this
benefits the people whose livelihood depends directly or indirectly on agricultare,
Rapid agiiculture intensification has ereated local employment oppontunities for the

poor people and fisher’s income increased from business opportunities and rural
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transpen over Lhe years. In contrast they have reduced income from Ffish trade, livestock

and other sources (World Fish Centre, 20076),

According 1o a survey repont of World Fish Centre, it was lound that the fishing
community in Bangladesh is characterized by the poor with the majority possessing
very little assets. The fishers rely primarily on fishing for their livelihoods. The
dechining trend of fish production from capture Gsheries over the lust three decades has

negatively alfected their fivelihoods.

Most of the people dependent on fishing and other aguatic resources for maintaining
their livelihoods for ages have been compelled to change their professions and cngage
in agriculturs] practices, van/ rickshaw pulling, small trades and other professions
around the areay such as different upazillas, districts and even divisional towns causing
social and econonuc hardship in their livelthoods (A%, 2006). They are unable 1o move
to other profitable income earning activities due to limited access to finance. Again their
access to lakes, rivers and floodplains is strongly affected by the people who control
aguatic resources at the local level, particularly the rich and elites. The same condition
prevails in the Sinpagla [CD subproject area. At the pre project condition, fishing
activity was accessible to all and the economic condition of the fishermen was quite
satisfactory. But at the post project condition. the fishing community suffer from
extreme poverty and this FCD sub-project causes severe negitive impact on the
livelihood of the fisherman, So, they are changing their livelihood. It was also found

that the fishing community is not properly compensated and only solvent people are

allowed tor cateh fish in the khal.
5.3 Impact on Aericultural Resources

At pre project condition, stngle crop cultivation was the major feature in the Kajla besl
and Khamar beel area. Salinity problem was severe and affected the crop yield. But, at
the pest project condition, the cultivated area has increased in the low land The Boro
cropped area has incrcased in the -surrounding aress of the beel because of carly
recession of inundation water due to the project interventions. Boro cultivation area has
increased not only in the lowlands but also in the most of the medium low lands due to

regulating the water level, Recently, Boro HYVs replaced the local varieties of Boro
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paddy almost throughout the project with the control of pre-monscon floods and an
expansion of mechanized irrigation, Mobile machines for threshing paddy and rice mills
were also tound in the project area. There is also some negative impact on agriculture as
the exclusion of floods has obstructed silt deposition in the project area which has

decreased soil fertility.

Apriculture has become the highest single labour intensive activity, This is because of
the changes in agricultural pattern with the introduction of high yielding varieties
{(HY V) and modern technologics in the Gelds, which have raised tremendous increase of

crop production through trigation, cultivation of twe crops in the same land.

The main purpose of the subproject is to inerease the crop production, The appraisal
reporl (LGED, 1998) shows an overall increase of 2703 tons (34%:) for cerealy:
production of pulses will increase by 343 tons (47%). Table 5.1 illustrates crop area,
yield and produetion by land type under both pre and post sub project conditions. Figure
2.1, 3.2 ond 3.3 show comparison of agricultural land type at pre and post project
comdition. comparison of cultivated crop area per land type at pre and post project
condition and comparison of crop production per land type at pre and post project
condition respectively. Figure 5.4 and 5.5 illustrate the comparison of cultivable area

and crop production by year respectively.
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Tobie 5.1: Aren, yleM and produciton hy land type.

Pre-Sobpwojert Post-Sabprofect
Crop Ares ¥Yicld | Production Crop Arca Yiekd | Production
(ha) | (vha) i1l { _{Yh) (i)

JO l— ! (7. fr - A ()]
B. Aus 25 2.1 525 B. Aus 56 rd | 11466
HYVY T. Ann 106 4.1 444 5 IT. Aman 341 23 TR4
Wheat A3 26 124 .8 HYV T. Aman 350 4.1 15129
Jutie El i) 2005 Whent 1) 16 416
Poher b 1.4 40.6 Jate 164 .5 410
Ml Sends Py L P Pubaes 506 1.4 TOE .4
Totals s BR4 (Hl Seeds 44 1 ai
T F 1 T 175 T Totah 2130 soxr2

B Aus 13| 21 ]| 313 T 1] e 265 T
iT Aman &1 23 147.2 #. Ans 155 P IS
HYV Amza 132 4.1 M3 T Amzn 155 23 3565
Wheat 112 28 2 HYY _Aman 110 4.l 451
Tate £ 35 | 213 HYV Baro 110_| 48 325
Pubes ] 1A | 966 Wheat 152 | 26 | 3952
Oil Secds 15 ] 5 Pubses 3 LA %2
Tome 583 1536 Toul 655 20604
il 7 S 5 E—— | —r D

. Aus [G% 12 2028 4]
Mix B. A 113 1.1 1247 Totah L] 4]
Mix DWR K12 I 111 gy " T — — =]
B. DWR 281 1.3 3631 0
IT Aman 159 14 2365 Toak 1] 0
Pahes 298 0.7 20856

Tataks 114} 12506

K 7Y I 5

Mia DWR 110 L7 157

HYY Bom 110 4 R 328

Tatals a1 TLS

IF0=High land, not fMooded; Fl= Medium high bnd, Flood depth 30 to 90 om;
F2=Medium low land, Flood depth 90 te 180 cm, F)=Low land, Flood depth over 180
cm]

{Source: LGED, 1998)
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Figure 5.3: Crop production at pre and post project condRion.
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Table 5.2: Actual production by year,

Year Crop Sepson Ares (ha} Preduclion {m ton)
Cereal | Nou Cereal | Cereul | Mon Cereal
1997 Khaof- Ao (Pre monsoon 420, 27400 631.20 08500
1997 Khuni-2 (Moosoon) #6500 8.0 1836 20 LI
1957 RabifBoro (Winter) 270,10 435 90 244 20 438,70
155510 T390 341230 1144 70
1549 Khurit-2tAman (Mansoon) B6S 0 2143.9 M
865 a 2148.9 0
200} Kharif- 1 aus (Pre monsoon} 430.2 283 6306 g46.2
2000 Kharif-2f { Monsoon) 265 a 20361 1
2000 Rabi/Born (Winter} 343 A66.7 1166.3 a4l
1599.5 7497 JBH3 1387.3
2001 Kharif-1/Aus (Pre monsoan) 42483 273 710 714
2001 Khanf-2 (Moasoon) 634 0 27225 ]
2001 RabBure (Winer) 3304 4287 11506 4039
16271 766 45831 L1734
2002 Kbarif-1fAus (Pre monsoon) 4332 2055 76T 4 a09.4
2002 K harif-2f (Monsoon) 82216 0 29457 1)
2002 RabifBoro (Winer} 443 6 341.6 i715.8 fEg2
1704 .4 537.1 4489 1498 6
2003 Eharif- A (Pre monsoon) 115 LB2 2359 4493
2003 Khaif-2 (Moosoom 835 1] 32006 1)
2003 Rabi/Bare [MWinterd 366 231 17327 {13 G
1316 413 31692 83534
2004 Kharil- W Avs (Pre monsoon) 1587 231 3925 547
2004 Kharil-Zf (Monsoo) 870.5 Q 27002 ]
2004 Rabi/Boro {(Winter) 4391 { 22786 8]
14685 vy | NELE] 547

(Source: LGED, Z2008)
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Fipure 5.4: Comparison of cullivable area by year,
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Figure 5.5: Comparison of crop production by year.

54 Impaci on Fisheries Resourees

Abundnnce of fish, variation of specics, its changes and causes with regard 1o harvesting
and conservetion of fish have been comsidered to determine the impoct on fisheries
resources and management. Belore the implememation of the pmject, there were plenty
of fishes wnd ficheries rescurces were easily availablke and accessible 1o the genernd
people. The vast open weler [ishing wreas of the beel would not requiee any
management intervention. The tmditional Hindu fishers (Rajbongshi) enly would

harvest fish as per their customary rights of fiching in the beel since time immemorial.
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The women were not involved in the fishing activity except its processing ard drying up

at home.

But afler the project, wetlunds and low lying flood plain areas that previously flooded
for prolonged periods have been transformed in to agricultural lands. As a result,
extensive areas of floodplain wetlands that had served as feeding and breeding habitat

for small and large native species of tish have been converted and migration routes have
been disrupted,

Furthermore, general intensification of agriculture practices in irrigated areas is likely to
lead increased usc of agrochemicals, Pesticides, in particular, are a threat to local fish
stocks. The traditional poor fishers have lost their fishing access due to the involvenent
of influentisl non fishers (mainly rich farmers). They have taken control aver potential
fishing grounds and manage the overall fishing activity. The traditional poor Hindu
fishers have changed their profession and being engaged as labourers in fishing, day
labourers, agri- labourers and n other works, whatever available to maintain their

livelithoads.

As a general rule the Indian carp specics can not breed raturally in still waters, so that
sexually matwe fish have to migrate from beels to rivers and travel considerable
distances upstream in order to reach suitable spawning grounds. This takes place during
the early flood, i.e. May and Junc. The masses of fertilised cggs (spawn) ther drift back
to downstream, hatching out an route and as the floods continue 1o rise are swept from
the rivers and distributed across the jnundated floodplain where they grow, over
wintering in perennial waler bodies such as beels. Blockage of either the May { June
spawning run or of the subsequent return of young fish, inevitably results in the decline
and eventeal extinction of such fish stocks from both the begi arcas eoncerned and

rivers (FAD 12, 1991}, which exactly happened 1n our study area,

A range ol species of other kinds of fish live permanently in static water and can breed
in pools, Mooded ditches or in the beels. This group also includes snake heads (Shol and
Gajar), cat fish {including Magur, Boal and Shingi) and anabas (Koi), which has
accessory air breeding organs enabling them to survive in marshy conditions or even

periods of semi drought. Of secondary importance and low value in the past, these fish
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are now the principal components of the capture Gsheries in FCD affected areas
{FAP{2, 19911,

The important potential adverse impacts on fisheries (FAP 12, 19913 due to this FCD
project arc listed below-

ii.

it

iv.

vi.

vii,

viii.

Loss of fish production due to the loss of flood habitat during the monsoon,
Obstruction 1o the movements of fish (adults, juveniles and hatchlings)
between external rivers and floodplains.

Reduced diversity of fish by preventing migratory specics  entering
floodplains.

Increased fishing pressure on smaller areas of water during the monsoon
resulling in damage to the long term sustainability of fisheries.

Reduction of dry season habitat which results in higher fishing pressureand
increased catch ability of over wintering fish brood stock, The increased
abstraction of water from beel to irrigate surrounding rice fields was «
articular concern,

Reduced ground water recharge resulting in a lower water table in the dry
season which in turn could lead to a reduction in the area of perenniz! heel,
Dry season rice production dependemt on tubcwel! irrigation was also
thought to be at risk from lowered ground water levels as well as incrcasing
the problems for drinking water supplies,

Losy of high value migratory species such as major carps and catfish by
preventing migrations between rivers and floodplains and thereby interfering
their fife cycles,

Increase fish disease by the creation of adverse envimnmental conditions
such as stagnation of standing watees which could trigger disease out breaks

in already stressed and modified fish communities.

The appruisal report (LGED, 1998) shows the adverse impact on fisheries due to the

Siapagla FCD subproject. Table 5.3 and Figure 5.6 illustrate the estimated potential

unmitigated (isheries impacts, in terms of habitat, yield and production changes. FCD

subproject was expected o adversely impact fisheries habitat in the area. The cntire

floodplain area (F2+F3 land) which was 673 ha at pre project condition would be

eliminated. The total annual loss in fish production was estimated at about 78 tons.



Tahle 5.3; Flsheries habitat, yicld and prodoction.

Habdtxt (ha) Pre projecd | Port project Change Change (%)
Fioudplain area {F2+F3) 673.00 0.00 67300 | -10000
Permenend Water bady Ares 40 O #0600 0.00 .00

Pond Area 0.00 n.n 0.00 NA

Yield (kp/ta) Pre project | Post profect Changr Change (%)
Floodgtein yiekd 100.00 40,00 S0.n0 60,00
Permanent Wair body yaeld 450,00 1EN.00 27000 | 60.00

Pored yicdd NA NA NA MNA
Producition Pre project | Post project Chenge (harpe (%)
Floodplain Production 67.30 0.00 6730 -100.CNY
Permanen: Witer body production | 18.00 7.20 -10.80 -60.00

Prond production 0.00 0.00 000 NA

TOTAL FROIMICTION 5.3 7.20 -T8.10 -91.56

Floodplon sret Permamnend Pomd Area

(F2+13)  Waer body
Area
Ianpmi:ectl:letpmiﬂ:tl

Fignre 5.6: Impact of fich hablat,

The MIS report for the sub-project (updaied on 28.01.2008) verifies this decrenasing
trend, The table 5.4 shows the decreaving rate of fiserman, fish production.

Table 5.4: [mpact on flsh by year (at pmt project condilion)

Year Fisherman | Fish Fish Prodoction Ntatues
{no4) Farmer Flood Permanent | Fitherman | Fsh
(nos} Ptain woier Former
body

1 99% 16 0 613 18 Base Case Base Cuxe
1999 14 3 0.5 L] [Mteriornied | Nochanpe
2000 [14] 3 18 L Detertorniod | Detertomied
201 45 0 56 .5 Deaerioraied | Deteriomiod

{Sonmee: LGED, 2003)
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To minimize the effects, some habutat expansion / improvement could he achieved
through water retention in the khals. Alsg improvements in fish production would

depend substantially on efforts directed towards stocking and expanding pond

aqnaculture.

Residual impacts on subsistence fishers (primarily landless and small/f marginal
farmers) are expected to be partially or entitely compensated by positive employment
and nutritional impacts associated with increased agricultural activity and production,
Fishing as a primary occupation is reported 1o be 1% of subproject residents. There is a

necd for the WMCA to address the requirement for rehabilitation of this group.
5.3 Impact on Environment and Ecology

The development intervention taken for increascd crop production has seriously
affected the wetland ecosystem and their resources. Construction of two regulator
structures. one at the outfall of the Siapagla khal and one on a local drairage khal in the
North-western corner of the basin (Siapagla and Baramara regulators) and embankment
along the river {Afra Khal} has aflected the natural flow of waler, migration of fish und
other aquatic species, and accelerated siltation of water bodies resultin g serious natural

imbalance

Beel dewutering has created vulnerable, disastrous and critical ecological conditions.
The beel bed has been raised due to rapid siltatien. The conflluences of the rivers and
canals with the beels have been silted up. This situation has caused serioys negative
impact on the ecology of the beels. The fish and ather aquatic specics are unuble o
enter in the beel for breeding, spawning, feeding and growing The habitats of fish and

other aquatic flora and fauna have been alse affected adversely.

The mollusks, mainly snails and bivalves, are important indicators of & balanced
eavironment, At the post project condition, there were plenty of these shellfishes
(bivalves and snails) but now they are decreasing rapidly and rarely observed in the
study area due (o destruction of habitar, massive hunting and use as poultry feed

including preduction of ealcium oxide.
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Again, since there is very little Nooding of the crop fields due to project interventions in
the rormal years, no silt is deposited reducing the level of natural fertility of soils. The
agriculture production, however, has been deobled at the cost of wetland (khal, beel,
river, etc.) ccology, cnvironment and #ls resources, Bur the agricultural production or
the loss of ecology, whichever is higher, could not be assessed without full accounting

of wetland values including habitats and biological diversity (Ali, 2006,

5.6 Impact on Women

The main dificrence between the pre and post praject conditions is that women get more
opportunity for earning money through different activities afler the project. Very few
women were engaged in income eaming activities- nainly in rice husking, pottery,

sewing and weaving before the implementation of the project.

Al pre project condition, the cuftivable land and the Cropping intensity were lower than
post project, Women's participation in agriculture activities during this period was only
limited 1o winnowiny, parboiling, drying and wmulling paddy within the homestead
These activities were done by two classes of women women within 1he family and
wage labourer women. Within the project area, the number of wige labourers was small
in the pre project and they were responsible for processing a smaller part of the total
crop. However, the earnings from these types of employment were ofien their only
source of income and thercfore critical for thewr family welfare. Dheki (2 foot operated
mortar amd pestle); a traditional method of husking was more common in the pre project
time. Big farmers usually engaged wage labourers for doing dheki work, which was
largely replaced by husking machines in the post project pericd Within the homestead
women were involved in mat weaving which is still a very common skill among the

village wonien and sometimes used for generating income (FAP 12, 1991),

Employment opportunities have increased within the project area as a result of the FCD
project which mainly benefited wage labour houscholds and landless people. The FCD
project changes the cropping pattern and as a consequence cropped land post harvest
activities (e g, winnowing, parboiling, drying and milling} increased significantly. This
has created a higher female workioad and also provided better wage carning

opportunities for wage labourer women (FAP 12, 1951).



Such development intervention contributes a lot towards women development in terms
of social and economic status throngh providing with opportunitics of work in
diversified fields, Women themselves got scope to work for income earning with their
male counterparts to contribute o their family income to improve their socio economic
conditions. Such opportunities of employment and increase of mobility of the women

helped them 10 raise their conlidence and social empowerment (All, 2006).

The same above mentioned situation was observed in the Siapagla subproject area. The
FCD project itself is another special source of employment. A number of fernale

tabourers have taken part in canal excavation, earthwork for embankment, cte.

LGED being the implementing agency formed a group of Water Management
Cooperative Association (WMCA). The prime respansibility of the WMCA is 1o look
afler the sluice gates/ regulators. Tt aiso dispatch loan to fenule members to CACOUrage
them to take pant in different earning activities (hen, cattle rearing, mat weaving,
Lailoring cte.). It was alo observed from field that few female members of WMCA
bought tractor to help agriculture activities. When women have money in their hand.
they can rake part in decision making and become influential tamily members. LGED
also arranged trainings in different development centres on savings, ncome generation,
sewing ele. for some selected WMCA female members. As a secondary effect of the
project, a number of government and NGO pregrammes for income and employment
have been promoted in the post project period. This will lacilitated by betier road
communication within the project area. There was an increase in sell awareness as 4

result of these programmes.

5.7 Social and Institutional lmpact

Land owuership in the project area is highly unequally distributed at both the pre and
Post prajcct situations. The village affairs are managed by the village Matbars {leaders)
who were members of the big land holding and traditional familics. The leaders of

Water Management Cooperative Association (WMCA) also belong to this group.



Due to the FCD project, the Kajla and khamar beels have contributed to an increase in
HYV Bovo production. This results an improvement of the socio economic condition of
the villagers around the beel area. The villagers also felt mentaily strong due to this
project. Improvement of agriculture, in terms of acreage and production make the
farmers confident. A subsequent development of ‘kuteha’ roads was also seen. The
improved road communications have facilitated occupational diversification in to jobs,

€.g. pelty traders, van pullers, rice husking ete. This has also facilitated some social

development services.
3.8 Economic Impact

The project has accomplished its primary goal of increasing crop pmduction. The
economic gains of the project were anticipated implicitly in terms of increased
production, employment and farmers income. There are also other forms of tangible and
intangiblc benefils from improvement of mad communication and expansion of petty
traders, Embankment cum road of the project area has opened up self employment
opporiunitics i non farm cconomic activities, which has differential impact on different

ZToups.

Prior to the implementation of the project, open water capture fishing in the beels was a
major source of income for the professional fshermen and the only grounds for
subsistence fishing by the villages. The major disbenefits are loss of capture fisherigs

and loss ot aquatic habitat.
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CHAPTER SIX
RESULTS AND DISCUSSIONS

6.1 Conllict [dentification

6.1.1 Conflict identification on the basis of focus group discussions {(FGDs),

interviews

FCD project has both pesitive and negative impacts on the lives and livelihoods of
people ol the project area. Conflicts arise due 10 these impacts Identification of
conflicts from different perspectives is very difficuelt since the conflict is not always
apparent. The weaker section of the society may lese their dispute though they may
have resentment and pain in their mind. Sometimes, they express their discontent when
they are alone or away from their counter part but rarely they express it in front of their

stronger rivals,

Field investigations were carried out to understand the prevailing situations that have

created or indicated the conflicts These situations are summarized below-

1. Rupid intensification of agriculture and drastic decline in open water capture

fisheries due to the FCD project creates a conflicting situation between farmers

and fishars.

2. Most fishermen were not aware about the project at Lhe projsct formulation
Proiess.

3. Scvere impact on the livelihood of the fisherman. This results cxireme poverty
in the fishing community.

4. The [ishing community is not properly compensated.

5. Only solvent people are allowed to catch fish in the khal during a portion of the
year.

6. DBoth the beel area of Siapagla and khamar khal has lost their aquatic habitat.

7. The condition of khamar beel (adjacent to khamar khal} is more deplorable than

the Kajla beel area around Siapagla khal One powerful, rich farmer obstructs
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10.

the Aow of water by constructing a cement-concrete barrier, At high tide, lishes
overllow the barrier but they can’t return back in to the civer due to this barrier
No fisherman except the owner of that barrier is only allowed to catch fish. This
creates resentment among the general people, especially in the [ishing
community.

Heavy siltation was found particularly in the Siapagla khal. This siltation
obstructs the free flow of water, creates drainage congestion which i the long
run has negative impact on fisheries. So. thers is an vurgent need tor khal
excavation. Some project beneliciaries and LGED have proposed that excavated
soil be deposited on the bank of the khal. But this is strongly opposed by the
land owners in those arcas.

WaICA iy responsible for the maintenance of the two regulators. But it was
found from the field that WMCA i3 not doing its maintenance properly. One of
the sluice gate (right side) of Siapagla regulator has net been working art all for
more than a year, As a result, inflow into the khal from the river has baen
reduced. Heavy silt deposition was found at both sides of that closed gate, This
has created adverse situation for fish habitat and mizration.

WACA was supposed to rehabilitate the affected conununities by sanctioning
loun, giving training, providing a training room for temale members, etc. But in
fact they are approving loan to them who arg favourable to their interests. The

weaker ponlion, especially the fisher group, did not gain any benefit from
WHCA.

6.1.2 Conflict identilication on the basis of analysis of hydrological data

6.1.2.1 Pre project and post project water levels

Figure 6.1 shows the water leve] in the khal {outside the gate)} has been lowered in
general in the post project period (1999-2008). The water levels have been estimated
frem conelation betwesn obsecrved data at the site and long term data from the
secondary source for a BWDB station (Station ID 30). Details of the data analysis

procedure are given in Appendix B,

39



The maximum water kevel in the pod project situmtion is approximatety 3.0 m PWD in
mid September. The mnge of water kevel vanation in the Khamar Khal is spproximately
1.24 m PWD and in the Slapagla Khal is approximately 0.88 m PWD. The diflercace
between the pre nnd post project water kevels ranges from 0.08 m to 0.28 m in the
Khamar Khal and from 0.0% mto 0.22 m in the Sinpagl Khal,

\

..
|

W pipy Ll Fua. P

ot g [P | et P - 3 ]

(wk: Khamar Khal.

| ]
T

— <
.

!._I!

|

) S ——

Fe e P 1 P Y =4 P Pt 41 S 00 |

(b} Sinpnpia Khal
Figure 6.1: Water level variations at pre and pasl project conditlorm In the stody

faren.



6.1.2.2 Water level variations in the khals

To assess the impact of flood control repulators (Siapagla and Baramara), one of the
necessary things is to understand the variation in water level inside the khals, Generally,
farmers clioose to operate the sluice gates to allow controlled entry of Afra River water
10 prevent saline water intrusion and conserve water in the khals for the post monsoon

cropping season.

Table 6.1 and 62 give the post project walter levels in the khamar khal and Siapagla
khal {inside the gate) respectively. These water levels were obtained from the gatc
operators and were verified with the local people. Maximum water levels maintained in
the khals by gute operators are 2.30m and 2.41m for the Khamar Khal and Siapagia
Khal respectively. Figure 6.2 and 6.3 shows the monthly water level variation and

imdicates the periods when sluice gates arc opened or closed.
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Tahle 6.1: Post project water level varation at Khamar Khal.

Month

Pirt Profect WL in Khamar Khal (1999-2008) Explanation

Jan 0.91

Fab 0.83

Mar 00

Apr 1.20 When the sluice gate 15 open,

May 125 the water level varialion 15

Ton 130 due 1o the fluctuanon of Afra
Euver and Raintall, But whan

Jul 2.13 the sluice pure 15 cloged, the

Aug 2.30 water Jevel variation depends

Sep 2.37 only oo runfall,

Ot 218

MNov 1.53

Cee 1.0%

Table 6.2: Post project water tevel variation at Siapagla Khal.

BWlonth Post Project WL at Siapagla Khal (299%.2008) .
Explanation

Jan 224

Feh 2.23

Mar 2.24

Agnr 2.6 When the slwee gate s open,

May 37 the water level vartalion s

on %T) dlrve to Lhe HUFIUHEIDH of Afra
River and Rainflull, But when |

Ju] .39 the sluice gare s cloved, the

Aug 2.41 water Jevel variation depends

Sep .41 enly on ranfall,

Ot 2.39

M 2.31

Des 2,25
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6.1.2.3 Hlamper of fish migration due to sluice pate

Both Siapagla and Baramara regulators reduce fish migration between the river (Afia
Khal) and floodplains (Kajla Beel, Peruli Beel, Khamar Heal) in two ways. First, by
reducing the number of entry points on to floodplaing and thereby concentrating fish
into fewer channels where they were more susceptible to capture Field study showed
that during neap tide, when sluice gate is open and water level at khal s very low,
village people {both male and female} were enpaped in fishing activity in the khals.
They were even calching fish by straining the muddy soil of the khals, Second, by

closing gates of regulators for extended periods during the pre moasoon and monseon.

The table 6.3 describes the fish migration pattern of Carp and Cat [ish spacies. The dark
cells in the 1able indicate the fish migration period. Types of seasonal migration are

described 1n section 2.3.2.

Tahle 6.4 shows the periods when different types of migration are hampered due to
closing of the repulator gates. For example, “dispersed of young over floodplain™ fur the
carp fish takes place during 21 May to 31 October. However, since the gates are closed
during 0 April to 20 June and 01 August to 30 September, this type of mugration will
be affected during 01 to 20 June and 01 Auvgust to 30 September.



Table 6.3: Seasonal migration of fish species at different stages of life cycle.
Categary: Carp Fish

Period Jan | Feb | Mar | Apr | Ma Jun Jul | Aug | Sep | Oct | Nov

Spawning migration "

Fingerling migration

Dispersal of young over flondplain : T

Return of young to becl and river H h_'_‘_“m_ ik
Harvesting heel and river Y o o o 0l

X
il

i

Category: Cat Fish

Pertod Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov

Spawning migration

Migrate to floodplain

Dispersal anud Growth —T=TT=

Return of young to standing witer

Dry season residence in standing ol —T——F
watet

i Sonrce. Ghash, 2007
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6.1.2.4 Puttern of regulated flow on to the Noodplain

The pattern of flow on to the floodplain may be changed merely by the presence of the

regulators. by the gate mode used and by the gate operation programme {FAP17, 1994).

Both the secondary data and field study indicates a signilicant reduction of water aren

coverage lor fish species due to the impact of Siapagla and Baramara regulators.

Pattern of regulated flow is illustrated in Figure 6.4, The volume in natural tfloodplain iy
increasing linearly with time. The lag increases as the regulator width reduces. IF line A
represenrs an allowable volume, then the regulated floodplain will reach 1t later than the
natural foodplain would, provided the river level continues to nse above or holds a
peak for some time at the level represented by A. Otherwise the regulator will cause a

shortfall in the volume of water on the [loodplain (FAP17, 1994).
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Maltural
Floodplain

"1.
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L 3

Reducing
regulated
wiidth

t=time lag (o reach a given flood plamn volume
v=reduction in floodplain volume at a given time

(Source: FAP 17, 1994)

Figure f.4: Pattern of regulated flow on to the fleod plain,
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Assuming that there is sufficient volume of water on the floodplains (Kajla Beel, peruli
Becl, Khamur Beel), the total amount of fish passing through and dispersing relative o
the natural floodplain will depend on whether the time lag inherent in the use of
Siapagla and Baramara regulators. If the slow build up in volume of the Noedplain in
the early siage of the cycle coincides with the greatest abundance of fish fry or adults

then the ycgulated Moodplain will not be as accessible 1o fry and adults as before.
6.1.2.5 Rainfall runoff analysis

Rainfall rencff for the study area was edimated from mean monthly rainfall for the

Narail Station. Table 6.5 gives the rainfall and other climatic data for the Narait Station.

Runoff coefficient for the study area was estimated from mean monthly cainfall using
the Khosla's Formula (Subramanya, 2006}, The coefficient was estimated o be 0,43,
which is in good agreement with suggestad values for agricolioral Tands. (Garg, 2005).

Table 6.6 gives the calculation procedure of the runoff coeflicient.

Figure 6.5 shows the monthly runoff in the study area that contributes to the water

stored insude the project area.

Figure 6.0 shows a digital elevation model of the study area. The decper areas indicate
the higher storage arcas for rainfall ronoff. Table 6.7 and Figure 6.7 give the

relationship between a given elevation and cumulative area below that clevation.

The digital elevation map (Fig 6.6) and arca clevation curve (Fig 6.7) clearly indicate
that due (o the closing eperation of the gates of the Siapagla and Baramara regulators, u
large portion of the beels remain dry when the outside water level is relatively high, The
annual runcft depth is 0.96 m and it can inundate only about 425 hecrares. This
indicates an increase of agricultural land. On the other hand change in inundation

pattern of the areas inside the project has caused disruption of aquatic ecosystem anid
[ish habitat.
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Tablke &5: Clilmailc datn

Pararneter fan | Feb | Mar | Apr | May Jun Jul Aug Sep Oct Nov | Dec | Anmal
Maximm Temp (*C) 2580|2890 |33.30 | 3580 | 510 | 3290 | 3190 | 3190 | 3230 | 3190 | 2990 ) 26.40 | 3130
Mesn Temp (*C) 18.90 | 21.60 | 2640 | 2980 | 3010 | 2940 | 28.90 | 2890 | 29.00 | 27.70 | 22901 19.50 | 2620
Minlmum Temnp (%) 1160 | 14.20 | 19.50 | 23.70 |} 2500 | 2580 | 2590 | 2590 ) 2560 | 23.30 1 13.00] 1240 | X090
Relative Humidity (%) 71.00 | 65.00 | 63.00 [ 68.00 { 75.00 [ 85.00 | 33.00 | 37.00 | 86.00 | BLOO | 75.00] 73.00 | 76.00
Wind Speed (knots) 5001500 | 600019003 800 1 200 | 700 | 2.00 4 600 | 500 | 500 | 500 | 63
Surshine {hruiday) T80 | 3.10 | 800 ¢ 310 ] 7.70 520 4.00 4.50 3.00 .10 780 | 1.70 .80
ETa {mm/day} 200 ¢ 390 | 541 1 712 6.97 4,485 4.49 3.42 4.09 4.07 3.3 | 273 | 1649.00
Mean Rainfall {mm) 900 | 2600 142.001 89.00 | 194001 312.00 ] 353.001 334.00 | 26000 | 12400 | 23.00 | 12.00 | 1781.00
B0% Depencable Ramnfall

(rron 100 | E3.000) 2000 | 61.00 | 150.00 | 25700 | 293.00 | 266.00 | 1R8.00) B2.00 | 7.00 | 1.00 | 140.00

Source BMD and WARFO (ADE, BWDB and WARPO, 204s)

Khoxln's Formula
BRm = Pm-Lm

Lm = 0.48Tm for Tm > 4.5°C

Where,

Rm = monthly runoff in cm and Rm >=0

Pm = monthdy reinfall incm

Lm = monathly losses in em (The losses due o evapolranspirmion)

Tm = mean monthly temperature of the catchment in *C

Annuaal Runofl = YRm
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Figure 6.5: Monthly runelT in the catchment’s area.
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Figure 6.6: Mghal Ekevation Modd (DEM} of ihe siudy aren.
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Table 6.7: Estimation of area From DEM.

Yalue Count | grid area (30m grid) | counr area (sgm) cumulative area (sqm) | area in ha
(0 gl 2500 2277500 227750 221T5
1 1091 2500 2727500 5003000 500,50
2 1177 2500 2042500 747500 104,75
3 HER 28000 2220000 T ETSN 116,75
4 689 2500 1722500 1 LRG0 118900
3 34 2500 Q350(N) 12B2500%) 1282 .50
1] 137 2500 342300 135167300 1316.75
7 26 25000 &3000 13232500 132325
8 21 2500 52300 13245000 132850

8 ! , : . 1

P SRR S e
g S —— s
5 i
I

0 re . ' ' . .

0.00 20000 400.00 600.00 800.00 100G.00 1200.00 1400.00
Ares in herture

Figure 6.7: Ares-Elevation curve.
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6.2 Water Requirement Conflicts
6.2.1 Irrigation water requirement

Different types of crops and vegetables are grown in the study area. The irrigation
requiremnents for this crops and vegetables vary in application amount and time. The
Table 6.8 presents the total water requirement for different crops and vegetables of the
study arca. From this table it can be concluded that the misimum water requirement in

Siapagla is 120 cm.

Table 6.8: Irrigation water requirement.

Crop Total Water Requirciment {¢m)
Rice | Stages Wter 120
Crops Requirement
(mmfscason)
Land Preparaticn 200-250
Crop Water 450-350
Bequirement
Parcolation Tosses 250-450
Wheat 30
Maize 35
Lentil 20
Cabbage 26
Cauliflower 22
Potato 28
Radish 18
Cartrot 18
Tomato 25
Brinjal . a5
{Onion 20

{Source: Website BARI, 2008)
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#.2.2 Fisheries water requirement

Distributions of fish concentration by depth class proposed by EGIS (1997) are as
follows: 44% in depth class 1 {(1-15cm); 285 in depth class 2 (16-30 em), 16% in depth
class 3 (31-90 cm); 9% in depth class 4 (91-180 cm); and 3% in depth class 5 (>150
cmy). Fish respond to changes in water level with increased movement and concentration
shifi between depth classes. The highest hisherics concentration and biomass occur in
depth class in 1 and decline throughout other depth classes; the lowest concentration of
fish and bwmass occur in the deepest portion of the Moodplain in depth class 5.
However, the number of species and alpha biodiversity are the highest in deep water

{depth ciass 4 and 5) and lowest in shallow water (depth class 1 and 2) (EGIS, 1997).

Fish exhibit a preference for habitat by concentrating within certain habitat. Species of
prawn, pereh, gorami, back, gobie, eel, small catfish and puffer prefer habitat in shallow
watet {depth class | and 2, or 1 1o 30cm). Glags fish do not indicate a strong habitat
preference; instead they wiilize all depth classes. Cyprineid, snakehead, and cyprinidons
species show a strong preference for the shallowest depth class (1 -15cm). Exotic
species wdicate a strong preference for depth class 2 {16-30 cm), while knife fish
species prefer depth class 3 and depth class 5. Species in the clupeid carp, large catfish
and mullel guilds exhibit a strong preference for deeper water {(depth class 4 and 5, 91 —

180 cm and deeper). Therefore, the mirimum water requirement for fish species is
180cm.

Table 6.9: Post project water level in Siapagla khal,

Moanth ¥ost Project WL in Siapagla Khal {1499-2008)
Jan 2?24
Feh 2.23
Mar 2.24
Apr 226
May 227
Jun 1.28
Jul 2.39
Aug 241
Sep 2.4]
Qe 234
Mo 231
Dec 2.268
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Table 6.10; Post project water level in Khamar Khal.

Month Past Project WL in Khamar Khal (1999-Z008)
Jan 0.91
Feb 083
Mar .90
Apr 1,20
May 1.25
Jun 1.30
Jul 213
Aug 230
Sep 237
Ot 2.I6
Nov 1.53
Dec 1.03

The water depth in the Siapapla khal is adequate for fish species but that in the Khamar
khal is not adequate, especially in the dry season for the species clupeid camp. large
catfish and mullet guilds as they exhibit o strong preference for deeper water {depth

class 4 and 5, 91 = 180 cm and deeper).

It was found from the field survey that 3 LLPs, 210 nos STWs (run by diesel) and 18
nos STW+ (run by electricity) were active in the subproject area during the dry season,
These numbears indicate that the irrlgation system in the study area is mainly dominated
by proundwater irvigation. The khal water was mainly used for seed bed preparation,

jute motation, ete. Jute rotation pollutss the khal water which negatively impacts the fish

SPECICS.

S0 there was almost no conflict between surface watcr irigation and fisheries in the
khal.

The conflict mainly rose duc to the beel dowatcring in Kajla and Khamar beel! for
agricultural purposes. The required water depth or fish species, especially for depth

class 3, 4 and 3 was nof mamntained at all,
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6.3 Platform for Conflict Resolution

Conflict resolution may be the maost difficult process when there is a range of diffcrent
interest groups, each with their own objectives and values with regard to the use of
water resources. Differences in values are reinforced when such groups have differential
access to information and differing perceptions of the issues at stake. Even where
groups are well informed there can be differences in their ability to influence decision
making processes, or even simply to communicate (heir concerns to others (Khoa and
Smith, 2004}

Conflict resolution/ management teler fo a broad aray of tools used to anticipate,
prevent and react o conflicts, Identifying which tool to select depends on the root
causes ol the conflict, as well as the type of conflict and its location Conflict
management tools can be elassified in to three types:

a. interventions for conflict management

b, decision support tools

c. tools for consensus building.

A conflict resolution/ management strategy will involve & combination of these types of
teols. In most water resource cases the tools encourage stakeholders o move beyond
positional bargaining and the claim/ counter claim process. They try to help
stakeholders identify the interests which lie behind each side’s position, and to jowatly
construct “win-win” solutions based on meeting those interesis. It must be stressed,
however, that not all situations can be resolved with win-win outcomes — at least not in
the short term. Trade off and compromise is often necessary. Conflict management
invelves both social change and social learning. Tt has many benefits, Conflict
management can help to develop quick pmocedures and solutions to dispute settlement;
mote control over solutions by those closest to the issues; preater flexibility for crafting
solutions than is offered in formal legal mechanisins and time and cost savings [l ig
mosl important to stress that the ultimate mechanism for conflict resolution is the law

and legal procedures (GWP, 2003},

Ag part of this study Stakeholder analysis was performed on the basis of held surveys

and two stakeholder workshops were arranged to assess the suitability of a platform for
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conflict resolution. In confiict assessment, four types of stakeholders are cxpeéted: those
with claims to legal protection, those with potential clout, those with power to block
negoliated agreements and those with meral ctaims to public sympathy {Susskind and
Cruikshank, 1987). They can be categorized as follows (Ramirez, 1999)

¥ Primary, secondary and key stakeholders

® Internal or external to the organization

»  Stakeholders, clients beneliciarics and

¥ Stakeholder typologies on macro to micto continuum and on the basis of their

relative importance and influence.

Figure 6.8 presents a conceplual framework in a situation where multiple stakeholders

interact.
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Starting point in a proactive non conflictive situation

Propasition 9
[Hepute Resodution Systems
[nvolve the use of mediaors and
require that disputants shifl away
from negolisting abowl “positions” (o
negolialing shoul ‘interssis”,

k.

Froprsition 1
Stakehobder Analyeiz noust address 3
imter celated dimensions, the nalure
of g problem, its boundaries, and
thoss who “own'® it

N

Proposition 8
Coltaborative Process
Cover here phases; problemn sctting,
direcioon setting and implementation.

&

!

b4

Fropasition 2
A Stakeholdec’s Livelibhond of e
noticed and involved iy a function of
sevcral attnibuies, including pomwer,
urgency and legitimacy.

Proposition 7
Stakelolders enter in o oepotiation
when that 1v seen s the  best
altarnarive 1o what they conld obtaim
“waay Tiom hacgainng tahla™

Proposition 3
Any group or organization secking o
convene other stakeholders should
first analyze its own role and
objectives and its relationship with
the stakehuolders it seaks to mvite.

4

L 4

h

Propasition &
Stakeholders  will make  choices
among three classes of procedures
for denbing with social conaflet: Jmng
decispen making, third party decision
making and separae action

Proposition 4
Stakeholders” aliribute are 3 funtion
of the social nedwarks they belong o
and the mulliple reles hey play,

E

Prupasition 5
Stakehobde s may be idennfiable, bot it is Lhose empowersd with kKnowledge and capacily who
pacticipate as social actors

Starting point in a reactive, conflictive situation ——

{Source: Ramirez, 19949)

Figure 6.8: Conceptual framework for stakeholder analysis and conflict
management.
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6.3.1 Stakeholder analysis

Stakeholder analysis can be defined as an appreach for understanding a system by
identifying the key actors or stakeholders in the system and assessing their respective

interest in that system {Ramirez, 1999,

This definition is uselul since it defines stakeholder analysis as a nmatural resource
management approach and acknowledges its limits. It can not be expected to solve all
problems or guarantee representation (Ramirez, 1999). It should be done prior to the
management of conflicts and resolution of disputes. Stakeholder analysis for the

Siapagla subproject arca was done in the following manner-

6.3.1.1. Stakeholders

The stakeholders in the Siapagla sub-project were identified as follows through several
FGDs and interviews: LGED, UNQ, Agriculture Officers (AQ), Agriculture Engineers,
Fisheries Oflicers (FO), Foreign Consultant {FC), Donor Agency, NGO, UP
Members/Chairmen, Farmers, Fishermen, Scheme manapers, WMCA, Local
[nhabitants (Except farmers and fishermen’, BWDB,DPHE WARPD

6.3.1.2. Stakeholders prioritization:

Alfter identifying the stakeholders they were prioritized in order of degree of influence
and degree of imporance to facilitate the stakeholder analysis. Table 6.11 gives the
eriteria for prioritizing the stakeholders and table 6.12 gives a matrix of stakeholders in

the study area prieritized in order of degree of influence and degree of impettance



Table 6.11 Matrix for prioritizing key stakeholders.

Derree of Influence
High Influence Low Influence
ngh Tux A Box B
. Stakeholders who stand bo lose or gain Stukreholders who stand W0 lose or pun
1mportancc sigqiﬁtmﬂy from the project AND whose signilcantly from the project BUT whose
selvns can alfact the project’s ahility bn meet actions ctnnel alfert the project’s ahility to
ils ohjectisves meel ils vhjeckses
The profect needs to pnsero that their intecests The preecl reeds b cnsure thag (hetr imere sis
are fully repraaented nnahe cosbinsn, Qverall are fully represemted in the coalinan
npact uf the project will requine pond
relationships o b2 developed wab thege
Hakeholdas.
Degree of
Importance
Biox C LuxD
Stukeholders whase acglons can affece the Stakehalders who do not stand to lose or
pruject’s ability to meet its ohjectives ELIT gain sipnificantly from (he project AND
who do oot stund to Igse or gain moch from whase acllons ¢an not affect Lhe project’s
the project ability lu meel ils obiectives
They may be a source ol risk, nnd_you will They may require limited momtoring o
newd tc! cuf;n:c_rinam of momtoring and mfarming of progress bul ace of low priorly.
managing that They e unlikely 1o b the subject of project
Low Actevities o Tns ol verd inoproject management
imporiance
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Table 6.12: Prioritizing key stakeholders in Siapagla FCD subproject.

High
imporiance

Depree af

Importance

Low
imporiance

LGLD, Agricultore Department,
Fisheries Department, G0, UNO

-
LI I

Pegree of Influence
High Influcace Low Influence
r
DOX A BOXH
OWMCA, UT Members! Chairmen, : i Fishermen, Women. Local :
! Farmera i : Inhabitants i
- [] . I
; tol !
ROX C DOX I»

BWLE, Donor Agency, DI'HE,
WARFQ
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6.3.1.3 Stages of analysis

The stakcholder analysis was performed in (hree stages to accomplish study objectives.
In every stage, it was checked through FGDs and interviews which stakeholders are
relevant 1o be invelved in the process and whether the stakeholders have the same
*rights”. The role and involvement of the stakeholder may differ from stuge to stage.
Each stage of analysis focuses on a specific question that leads to the answer for that
stage. The roles and involvements of the stakeholders are clarified while answering

these questions.

The anatysis results are presented on a stukeholder diagram, which help (o identify the
differences, similarities and relationships among the stakeholders, On the stakeholder
diagrams, the stakeholders are arranged in three tiers: Co-operating, Co-thinking and

Co-knowing; and four quadrants: Experts, Decision-makers, Implemanters and Users.

To identity the initial stage of conflicts, the role of stakeholders in the planning stage
was analyzed, which is the main goal of stage one. Second stapge leads to water use
conflict amt third stage attempts 1o find the feasible platform for conflict resolution.
Stakeholder list for stage one, two and three are given in table 6.13, 6.14 and 6.15,

respectively on the basis of degree of involvement of every stakeholder per stage.

In stage one, the planning stage, farmers play a decision making role because of their
strong posiion in the community power structure, Since the fishermen and women are
relatively weak, they play merely a co-knowing role during the planning process. LGED
and the donor agency also play a cooperating implementer role since they actively
participate in the project area selection process and provide funds to implement the
project. Although Nisheries officers are experts and could play a very imporant role so
that no harmiul acts alfect the Msheries resources, their degree of involvement ai this
stage i only co-knowing as they are juslt informed about the project. The conftict

between agriculiure and fisheries staris from this point.

In stage two, the mles of water users in the sub-project area were anatyzed. Figure 6.11
shows that farmers, [ishermen, women and other local inhabitants are all affected,

positively or negatively, because of the project interventions Water use confliect s
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apparent in this stage. Farmers are the only stakeholders who are benelited, whereas
many of the others are adversely affected. Moreover, since WMCA consists of mostly

farmers the rights and privileges of the weaker groups are neglected in their decisions.

In stage three, the conflict resolution process, the farmers, Oshermen, women, local
mhabilants, WMCA and {lisheries officers are the main stakeholders. The Union
Perishod may play the most important role in this stage since it has a decision making

position.

Whao planned the project?

Discrepancies at planning stage —initial stage of conflicts

What arg the positive impacts an water user? Or
What is the impact of project intervention on water uscr?

Water use conflicts

How can the conlict be resolved?

Feasible platform for conflict resolution

Fig 6.9: Dillerent stages of the water use conflict process.
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Table 6.13: Stakeholders for stage 1 (Pre Project Stage — Who planned the project 7y,

Degree of
Group Aclors . Role
invalvement
Actively participate in the project area selection

LGED Implementer Co-operating P Py

process

Actively participate in the injtial projcct

Farmiers Ciecision Maker | Co-operating P y Prey

selection progess

Fishenmen User Co-knowing Alfected by the 1°CD project
Local Inhakwtants User Co-knowing Affected by the FUD project
Winmen User Co-knowing Affected by lhe FCD project
UP Members | . L. . .
Decision Maker | Co-operating Participate in decision making process
Chairmen
Agriculiu e officer o Provide information about the agricalore
Expert Co-thinking
{ADH benelits
Fisheries ollicer (FO Expert Co-knowing Just informed about the project
Foreign Coosultant . ] ] .
Expert Co-operating Actively participate in desigo
(FC}
Donor Agency . o ] )
Implementer Co-operating Provide fund to implement the project
{ADB)
NGO Expert Co-knowing Informed abowt the project
. Toak participate in the final decivon making
LN Decision Maker Co-thinking

[roCess

&7




Expert : I Deccision maker
!
Co -Knowing

Women

Fishermen

Logcal
Inhabiltants

Imple menter I Tser

Figure 6.1 Stakeholder diagram for stage-1.
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Table 6.14: Stakeholders for stage 2 (Post Project Stage - What are the positive

impacts on water user or what is the impact of pmject intervention on water user?).

Degrec of
Group Actors Raole
involvement
Controf Sluice gate operation and benefied
WHICA Implententer Co-gperating gate aper :
Broug
. Inerease of potential command area, profected
Farmers User Co-operating .
from sahoe water intrusion |, bensfital group
Fisherinen Ustr Co-operating Megative impact oo livelihood
Local Inhabilants User Co-operating Positive impact an livelihond
Winren Uner Co-operaling Positive & negative impact
ur . . Farticipate in decision imaking process of gate
. Decision Maker | Co-operating )
Members/Chairmen operution
LOED Expert Co-Knowing [nformed showt the suivanen
U0 Expert Co-Knowwing Informed aboul the wtuation
Agricultie alficer Actively participate wilh furmers (o observe and
Expert Co-thinking . ) )
(AL provide guidance in agriculture process
Fisheries officer (FOY Expert Co-knowing Informed abou sitation
NGO Espent Co-thinkiog Provide suggestion 1o increase positive impact
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Expert | Decision maker

1_-. =, = — — — —
Fishermen
|

| Farmers
ilnhabitants

i
| Women

Implementer ) User

Figure 6.11 Stakeholder diapram for stape-2.
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Table 6.15: Stakeholders for stage 3 (How can the conflict be resolved?).

Depree of
Group Actors . Raole
vl vement
. . Consule with each and every stakcholder and
WhICA Implementer Co-operating . .
responsible for conflict reduction
Farmers User Co-nperating Involved in agriculiure praciice
Fisheimen User Co-operating Informed aboul sitwation
Local Inhabiants User Co-operating Informed about situation
UfF . o Participate in decision making process of
Decision Maker | Co-thinking .
Member/Chairmen conflict resofution
LGED Expent Co-thinking Ensure a balance lrade-ob by
UM Export Co-thinking Ensure a balance trade-oits
Agriculiore officer ) . . . .
(AO) Expert Co-knowing Provide guidance in agricullure process
. L Provide gnidance for water delivery syslem,
Agricultare Engineer o
(AE Experc Co-thinking maximum ublization of water yse can be
}
ensurerd
Fisheries ofticer (1100 Expert Co-operanng MinimLse nogabve inpact on fish species
NGO Expert Co-thinking Echabilitate the neaatively impacred group
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Decision maker
Expert

|— _ —_— = = =
Farmers

| Fishermen

1 Inhabitants

'Women
I

Implementer | Uscr

Figure 6.12 Stakeholder diagram for stage-3.

9z



The main findings of the stakeholder analysis are summarised below:

L. An unbalanced, farmer dominated power structure group prevail in the viltage
conununity.

2. There is a lack of aclive participation of local inhabitanes and fishermen and
wUTICn 4t project planning stage.

3. Although these FCD interventions have been benelicial to dry season
agriculture. Nsheries and the aquatic ecosystem have been adversely altected.
The [lishermen greup suffers a lot as their livelihood is under threatening
condition.

4. There is also an apparvent discontent among the fishing community that their
needs, priorities and  alternate livelihood options have not been properly
considered in the project formulation process.

5. The role of LGED at post project situation (to ensure the benefits and balance
tradeoffs) should be co-operating or at least co-thinking not co-knowing.

6. Fisheries officers were not closely involved in FCD sub projects. But, their
involvement 15 1 must to alleviate the conflict,

7. To lessen the conveyance loss and to ensure efficient water delivery system, the
rolc of agricultural engineers must be very active. Their depree of involvement

- should be cooperating.

€. The involvement of an external powerlul group, such as UNQ, is required for

conflict minimization,

6.3.2 Stakcholder workshop

Procedures for dealing with conflict can bc grouped into three classes along a
continuum (Pruitt and Carnevale, 1993). Numerous factors influence why stakeholders
(or 'disputes’ in negotiation terminology) will opt for one over another, depending on
the nature of conflict, the stage of the negotiation and Lhe attributes of the stakeholders
(Ramirez, 1999, During stakeholder workshops for conflict management, the feasibility
of the following three classes was considered.

*  Jomt Decision-making

o Negotiation
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o Mediation
* Thinl —party decision making

o Adjudication

o Ashitration

o Autocratic decision making
*  Separate action

o Retreat

o Struggle

o Tacit coordination

The decision of stakeholders to engage in negotiation is influenced by many factors, not

simply self interest (Ramirez, 1999). The following aspects were considered during the

stakeholdore workshops.
o Crher interests beyond self,
«  Norms,
¢ Rclationships, group process, and networks;
o  {oulitions;
*  Power (o negotiate;
*  Mocdiation; and

* [nlernal organizational dynamics

Two stakeholder workshops, one at the Administrative level and another at the local

level, were arranred for this study.
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6.3.2.1 Siakeholder workshop at adminisirative level

The stakeholder workshop was arranged in the coaference room of Local Government
of Enginecring Department (LGED).

Purpose: The intention of the workshop was to identify stakeholder priorities, needs
and challenges, understand how to address them and identify stakeholders to engage in
ongoing research.

Participants: The participants were from difTerent levels of administration: Exccutive
Engineer of Local Government of Engineering Department (LGEDY), Assistant Engineer
of LGED, Upazilla Nirbahi Oflicer, Upazilla Agricultural officer, Upazilla Fisherics
officer, Uipazilla somobay officer, President of Narail Press club, Senior representative
from Bachte Shekha (NGO}, Executive director of Sabolombi (NGOQ), Upazilla
Agricultural Engineer, Executive Enginecr of BWDB cic.

Findings:
1. Saline water intrusion is a major problem in the study area.
. Fisher group suffers a lot due to the impact of FCD structures.
iil. Disruption of aquatic ecosystem exists in the study area.
iv. Conjunctive use of water is needed in the sub-project arca
v, Local stakeholder participation is a must pelor te initialization of any
development project.
vi. The development works in the water sector must be cconomically viable,

technological feasible, cnvironmental sustainable, socially acceptable.

6.3.2.2 Stakeholder workshop 2t local level
The stakeholder workshop at local level was arranged at a location beside the Siapagla

twe vent 1egulator, as it was easily accessible to all especially the women group.

Purpose: The aim of the ;rﬂrkshop was to find the possible solutions (o the conflicts

between irrigation and fisheries due to the Siapagla FCD subproject.

Participanis: The paricipanls were from different groups representing different stakes

of the subproject. The following participants were present in the stakehelder workshop-
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i.

iil.

President, vice president and members of WMCA.,
Infuential persons who are not mentbers of WMCA
Fisher group (5 to 6 persons)

Farmers proup (8 to 9 persons)

Waomen group {7 to § persons)

Issues: The discussion was based on the following issucs-

il.

iif.

v.

Eegular maintenance of the sluice gate

Siapagla khal excavation

The negative impact of FCD structures on fishers

The cement-concrete barrier in the Khamar khal, constructed by an
inllugntial powceful person with a purpose to catch fish

The achievable benehts for female groups from WMCA

Findings: There was lots of commotion between two influential powerful groups (one

group representing the members of WMCA and another group were not the members of

WMCA). However the fisher group remained almost silent and women group just

mentionecl [ & sentence one or two how they can get more benefits. But the whole

discussion was very haphazard and it was very difficult to Facilitate the discussion

toward the objectives. The possible solutions to the above mentioned 1ssucs thal

emerged [rom the workshop are summarized below:

ii.

il

v,

WMCA will repair the slvice gate (that is closed for more than one year) as
so0n as possible but they did not mention any time frame.

The process of excavating the Siapagla khal was stopped since some
objection arose from the farmers of the land near the Siapagla khal. They
will approve the khal excavation only if LGED officials can prove the
adverse cifects of siltation,

The fisher group should be compensated and trained properly so that they
can change or adjust to their livelihood,

The people near khamar khal should officially complain about the cement
concrete barrier in the khamar khal. Otherwise no action will be taken
agamst it, The chances of official complain is very less as the owner of the

barrier 18 very powerful.
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v, Women group wants a room for thelr training and meeting purpose and

proper sanctioning of loan,

Final observation: Stakeholder workshop at the local level is not an effective tool for
conflicl management in a situation where an unbalanced power structure prevails, The
control of an extemal powerful group (e.g. UNO, LGED/ BWDB officials, fisheries
olficers, agriculture officers, etc.) is essential for the success of such stakeholder
workshops. However, only one local stakeholder warkshop was arranged due to time
timitation. At least four or five stakeholder workshops at the local level may give

possible solutions Lo the conflicts.

During the workshops, the weaker groups felt very uncomfortable 1o express thew
condition, feelings and demands in front of the powerful groups. They gave many
possible solutions to the contlicts during the FGDs and interviews, but remained almost
silent during the stakeholder workshops. So, stakeholder workshop at the Iocal level in a
community having unbalanced power structure may not be a feasible platform for
conllict resolution. In thesc situations, regulatory or legal approaches may be more

" effective.

6.4 Usefulness of the Stady Quicome to the South West Integrated Water
Resources Management Project

Siapagla Flood Control and Drainage subproject is a part of the Small Scale Water
Resources Development Sector Project (SSWRDSP). It is also a component of the
South West Integrated Water Resource Management Project (SWIWRMP).One of the
overall objectives ol these projects is t0 enhance economic growth and reduce poverty
in the rural areas of the selected sub-regions in the South West of Bangladesh (ADB,
BWDB and WARPO, 2(H)4a). The specilic observations of the current siudy described
below may be useful to the SWTWRMP in futore.

In general, the economic growth of the Siapagla project area has increased after project
implementation, Since most of the local people are farmers and the project is conducive
1o agncultire, the project helped them to improve their standard of living. However, a

smalt portion of the local people, mainly fishermen, were ignored and neglected during
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planning und implementation of the project. Although the intermediate objective of the
SWIWRMF is to enhance and sustain water security and livelihoods of the rural people
within the hydmlogical boundarics {ADB, BWDB and WARPO, 20044), the livelihood
of the fisher group is in a very vulnerable condition, The approaches taken o minimize
the megative impacts on the fsheries sector {involvement of DOF, improvement of
aquaculture managenient techniques, adoption of paddy cum Fish cullure, etc) by
SWIWRMD are not yet followed. The Siapagla khal is severely silted up, which has
been creating drainage congestion in the arcas near the khal, Since one of the two-vent
regulators is out of order, the regulator could not perform at its [ull capacity. There is a
strong coniflict between the water requirements for agriculture and [isheries in the
project area. This has already caused a silent social conflict between the rclatively
powerful furmers and poor fishermen. The project success will be undermined if proper
steps to rehabilitate the fisher group are not taken immediately. Long term
consequences of the structural interventions, and particularly an effective way for
operation and maintenance should be considered in leture. The overall success of the

future projects will depend on devising mechanisms to reduce these conflicts starting

from the planning stage.
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CHAPTER SEVEN

CONCLUSION AND RECOMMENDATION

7.1 Canclusion:

The nsk of conflict betwgen beel dewatering and hisheries tends to increase with
increasing scarcity of water resources. The diversification of such conflicts indicates

that their probability of occurrence is significant. The nature causes and ways to manage

the conllicts are summarized below.

* The conflicts may not be always expressed because of suppression of the voice

of the week in the community power structure.

¢ Beel dewalering to incrcase agricultural land is the main reason for the current
conflict. Besides, exclusion of the fishing cominunity prior to implementation of
the project, absence of proper compensation to cope with post project situation,
non-functioning of WMCA (irregular meeting, partiality in loan dishursement,
improper maintenance of sluice gates, khal excavation), unbalanced community
power structure {farmer-dominated community} are some sources of conflicts

between agriculture and fisheries.

*  Hydrological analyses show that fish migration pattern is adversely affected due
to project interventions, It also indicates a remarkable difference berween pre
and post project water levels at the Sizpagla and Khamar Khal. Pattern of
regulated flow on to the Moodplain also illustrates a significant reduction in

witer arca coverage for fish species due to the Siapagla FCD subproject.

¢ The digital elevation map (Fig 6.6) and area elevation curve (Fig 6.7) cleuarly
show that due to the closing operation of the gates of the Siapagla and Baramara
regulators, a huge portion of the beels remain dry when the outside water leve! is
relatively high, The annual runofT depth is .76 m and it can inundate only about

475 hectares, This indicates an increase of agricultural land.
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* Engincering solutions alone fail to solve such social conflicts that arise from
conflicting water requirements.  Solution to such problems lics i a
sociotechnical approach that would consider the technical and social issucs in an
inlegrated way. Stakeholder participation from all levels of the society is
nccessary to address the conflicts, enter into the depth of the problems, and find

a suitable means for conllict resolution.

¢ Identification of stakeholdcrs was done on the basis of FGDs and interviews.
Stakeholders were prioritized based on the degree of influence and degres of
impariance. The stakeholder analysis shows that weaker [ishermen were not
involved in the planning stage. Farmers, fishermen, women and other local
inhabitants are all affected, positively or negatively, because of the project
inlerventions. Since the WMCA consisis of mostly farmers, the rights and
privileges of the weaker proups are neglected in their decisions. The Union
Porished may play the most important role in the contlict resolution stage as it

has a decision making pesition.

*  Muny good solutions may come from FGDs and interviews. But in a stakeholder
workshop, where multiple stakeholders interact, the weaker groups may remain
silent in front of the powerful groups. Powerless, marginal fisher community

usually does not feel comfortable and reassured 1o express their feclings and

opinions.

+#  Stakcholder involvement is essential in conflict identification and reduction, but
the ultimate mechanism for conflict management may be the reguiatory and
legal procedures, especially in a commuanity where unbalanced power structure

exists.
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7.2 Recommendation

#) For the project:

i

I,

1v.

Sluice gates of the Siapagla and Baramara regulators should be operated in &
fish-friendly way so that [ish can enter the beel during early monsoon
breeding season.

Regular maintenance of the sluice gates is required for effictent inflow and
outflow through the gates, so that the required flow in the khals can be
maintained.

To ensure a permanent habitat for fish and other aquatic species, silted up
canals {e.g2. Siapagla khal) should be re-cxenvated.

Involvement of an external powerful, fair, unbiased authority is vital to
resolve the social confiicts,

Fish sanctuaries should be established in permanent / excavated water

bodies,

b} For further study:

Vi

vil,

viii.

ix.

Xi.

The intensity of the use of pesticides, insccticides, and chemical fertilizers in
the agriculture fields should be monitored so that their excessive use and
damaging elfects could be controlled.

Assessment of water quality {(using parameters such as, DG, BOD, COD,
temperature, pH, ete.} of the Siapagla khal and Khamar Khat would indicate
the sultability of the aquatic habitat,

User participation (including women) in planning and operation of the water
respurces project should be ensured.

Catching of brood tish, frics and fingerlings should be prohibited particulacly
during the brecding season.

Awareness should be built against detrimental fishing activities such as
fishing by ‘currcnt’ net (jal}, small mesh sized net, ete.

Feasibility of the conflict management options should be investigated.
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Appendix A

Field Visit Summary

(a} First Field Visit

Purpose: The purpose of the first reconnaissance visit was to tdentify the specific

research area and the central research guestion,

Six subprojects area were visited from 29th Oct to 30th Oct, 2007. The subprojects are:
a  Khatnur Beel WCS Subproject - Completed
= Siapagla FCD Subproject - Completed
s Bahirgram Subproject — Proposed
= Debbhog Subproject — Proposed
®  Panu Khal DR& WCS Subproject - Completed
m  Chanduliar Char FCD Subproject — Complcted

Activities:
i Meetng with LGED officials
iL. Six FGD with the members of Water management cooperative associations
{WKICA)
ii1. Three intcrviews

‘:‘ Interview with the fsheries facilitator of LGED

* Brief interview with a fisherman, Mr. Shribash Rai at Siapagla FCD

Subproject

** Interview with the Seciologist of LGED
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{(b) Second Ficld Visit

Purpose: To identify conflicts in water use for irigation and fisheries, and preliminary

assessment of the project interventions’ impact on irrigated agriculture and fisheries.

Duralion: 8" January, 2008 to 10" January, 2008

Activities:
m Meeting with LGED officials
B [FGD with

S Women
<+ Farmers

<+ Fishermen

‘i

A group of local people

(¢} Third Field Visit

Purpose: To determine water requircments for imigation, fisheries and the aquatic

ecosystem, and assess the impact of project interventions on irngated agriculture and

[isheries.

Duration: 6th March, 2008 to 9" March, 2008

Activities:

Date: 7" March
i Field Survey
it. Meeting with two gate operalors to gather information on gate operation
i, Selection of two persons to measure the water level at the sluice gate

The selected persons are —
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iv,

. Lovely Rani Biswas. Father: Sannyashi Charan Biswas, Yillage:
Perul, Undergraduate student, Mathematics Department. Jessore M M
College

b. Rupa Biswas, Father: Sunil Kumar Biswas, Student of class ten, Debipur
Hiph Schoot

Interview with Mr. Md. Sarawar Hossain, Apriculture Officer to abtain

in{formation on agriculture

Date: 8 March:

il.

ii.

iv.

Interview with Ms. Tahmina Hossain and Mr. Md. Mahbubur Rahman;
Agriculture Sub Assistant Officers, Tolarampur Union

Field survey to cheek water level measurement activity, irrigation practices
(LLP’s, STW, elc}, water distribution channels (drains), etc.

Interview with Mr. Sunil Kumar Biswas, farmer

FGD with female group to assess the impact of FCDI and possible solution

of the negative impacts.

Date: 9" March:

it.

il

Intervicw with Mi, 5. M. Enamul Haque, Senior Upazila Fisheries Officer
and Mr. Sharif Amin Nasir, Assistant Fisheries Officer, Narail Upazilla
Interview with Mr Shumon Chandra Kunde, Agriculture Engineer

Bricetf interview with two farmers.

iv. General discussion with two groups (consist of 8-10 persons) to assess the
impact of Shiapagla FCD Sub project.
¥, Interview with A X Ajad, member of WMCA, Shiapagla Subproject.
{d) Fourth Field Visit

Purpose: To find the options to winimize the contlict, and explore the feasibility of

developin g a platform for conflict resolutienfreduction.

Duration: i4th May, 2008 to 19" May, 2008
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Activitics;
Daie: 15" May, 2008

i Interview with Mr. 8. M. Enamual Haque, Senior Upazila Fisheries Officer
and Mr. Sharif Amin Nasir, Assistant Fisheries Officer, Narail Upazilla
1, Interview with NGO oflicials (Bachte Shekha, Shomota)

Date: 16™ May, 2008 and 17" May, 2008

i. Ficld survey to explore the feasibility of developing a platform for conflict
resolution/reduction

. Motivating people to pamicipate in the stakehalder workshop at urion level

Date: 18" May, 2008

1. Field survey to explore the feasibility of developing a platform for conflict

resolutionfreduction
i Motivating and inviting people (both government and non government

officials) to participate in the stakeholder workshop at Narail Sadar level

(e) Fifth Field Visit

Purpose: To arrange a stakeholder workshop.

Duration: 31" May 2008 to 2™ June, 2008

Activities:
Date: 1% June, 2008

i Field survey to recheck the schedule of stakeholder workshop
ii. Stakeholder workshop at Narail Sadar level with UNO, Narail sadar; LGED,
BWDE, NGQ's etc.

iii. Stakeholder workshop at union level
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Appendix B

Water Level Data Analysis

Sleps of Data Processing:

1. Hourly water level was measured for two days at the two regulators from 6um 1o
GpL. -

2. Watcr level data from the hydrometric station Atraghat (Station ID 30y located
on the Afra River (downstream of the study area) were collected,

3. The data were processed and a correlation was established between field datg
and the recorded data of the hydrometric stations.

4. ‘Water levels at the regulators were computed from the data recorded at Alraghat
station wsing the comrelation equation.

5. All hydrological analysis was done using these recalculated data.
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Waler Level Data Observed / Measured At the Field

Location: Khamar Khal Sluice Gate (One Vent Regulator)

Date:08.03.08
Saturday
Time Water Level
Inngr Gate {m) Duater gate (m)
£:00 AM 2.7 2.70
700 AM 2.0 2.40
8:00 AM 2.20 2.10
900 AM 2.00 1.50
10:00 AM 1,80 1.70
11:00 AM 1.60 1.50
12:00 PM 1.5G 1.40
1:.00 PM 1.40 1,30
2:00 PM 1.40 1.20
3.00 Ful 2,00 2.0
4:00 P 2.40 2.30
5:00 FM 2 60 2.60
6:00 M 2.70 2,10
700 'MW 2.50 2.40
500 PM 220 2.10
9:00 PM 1.50 1.50)

Date:09.03 08

Sunday
Tine Water Level
Inner Gate {mt) QOuter gate (m)
6:00 AM 2.80 2.80
7:00 AM 2.60 2.50
3:00 AM 2.30 2.20
0:00 AM 2.00 2.00
10:00 AM 1.9¢ 1.80
11:00 AM 1.70 1.70
12:00 PM 1.50 1.50
1:00 PM 1.40 1.30
2:00 PM 1.40) 1.20
3:00 PM 1.80 1.80
4:00 PM 2.30 220
5:.00 PM 2.50 2.50
6:00 PM 2.70 2.70
7:00 PM 2.80 2.80
5:00 PM 2.40 2.30
0.00 PM 2.20) 2.10
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Location : Stapagla Sisice Gate (Two YVent Reguiator)

Drate:008 (3.08

Saturday
Time Water Level
Inner Gate {in) QOuter gate (m)
6:00 AM 2.40 2.80
7:00 AM 2.40 2.50
8:00 AM 2.40 2.30
9:0( AM 2.40 210
10:00 AM 2,30 1.90
11:00 AM 2.20 1.80
12:00 PM 2.20 1.80
1:00 PM 2.00 1.80
2:00 I'M 1.50 1.70
3:00 PM 2.00 2.2
4:00 PM 2.10 2.50)
3:00 PM 2.30 2,70
6:00 PW 2.30 2.80
7.00 PM 2.40 2.60
8:00 PM 2.40 2.30
900 PM 2.40 2.10

Date:09.03.08

Sunday
Time Water Leval
Inner Gate (m) Outer gate (m)
6:00 AM 2,40 2.90
T:00 AM 2,40 2.70
8:00 AM 2.40 2.40
9:00 An 240 2.20
10:00 AM 2.40 2.00
11:00 Al 2.30 1.90
12:00 PM 2,20 1.80
1:00 P 2.4 1.80
2:00 PM 2.10 1.80
3:.00 PM 2.00 2.10
4:00 PM Z2.10 2.40
5:00 PM 2.30 2,70
6:00 PM 2.30 2,50
7:00 PM 2.40 2.80
8:00 PM 2.40 2.50
9:00 PM 2.40 2.40
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Water Level {m WD)

M %
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0% OF2 0 O 04T 0458 08 QM7 053 OAXS CNST L7068 LTS 0,792 0LET) OX74
Thre (Hoor)

—— Waker Level Inmer Gate {m) =%— Waler Level Cuter gate {(m)

Flg 3: Water level variniion with time for two vent regulator on 08.03.08,
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Water Level (m WD)
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Flg 4: Water kevel variation with time for iwo vent regulztor on 09.03.08.
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Station Nu. 30
Station Name: Afraghat {Afra River al Afraghat-downsiream of the study area)

Water Level (Onfy for the Month of March)

Water Level

Station

Yater Level

Eiallon 1T2 Dulc Tl (1 PWD) i Trale Tinr {m PWD}
S [ R T L] U6 C-00 21 W3 03137199 3. 20.1K) 129
SWaA0 LT TG L. 00 00 21 EW I Q480 90D iz [W)_[H) 27
SV A TG L5000 | 3 W3 eIl JE AN PAL
SWAR DTG 09,040,600 1 34 BW 30 LR T K00 |49
Sl [l R TR 12 (M. 0.E6 W30 D403/ 030 15:K) O 137
530 Q03 100G 13 30-00 0565 SW30 R ] 1 2:[K] (K3 0.95
SWan 703998 06,3 1K) 21A W30 040371909 14 23.TH 0T
530 QTN DG £16 (.03 AL SW30 BRI 1R:(H) 0 245
WAL 031998 1§ (MK 214 SWiN LOAJ3F 1909 {181 TH3 244
SWaR NG 05041 G0 141 EWI0 L3 1909 1500 11 1 68
SW A0 D70 1ME 150030 132 SWI0 131909 .00 0o 157
SWD QTIRATG 12 (4.0 ny? EW 30 | LA | T 12:060, 00 (sl
SW D 070318 14,090,600 67 SWIN [ 1310 180 T3
SWAD M4 15000 .37 SWIN T (38 0 14
WD IO IS & 000 2.35 SWI A0S LA 18000 2 dh
5W3an FIW3S| D06 15 10 00 154 W30 2R 195G W (M08 245
EWan TSI LG 0 00 144 SWAL 20003/ 1559 LR ETRE ] L &
W0 2041371956 12:0H) O DYE SN 200531993 L5 Q0 (0 1,23
EWIN 20/ FN A6 1330410 0,77 SWiD P L2.00,00 LRI
5% 2 L1996 (M7 [(X):[H) 244 SWID 203099 B4 100 07l
Wi 2] 310G 18 (100 L] SWin 07052000 18000 211
"W 2HDAO0G L5 (0 63 | &7 EWan RIS, 20R [LRLAHLE 151
SW 3Lk e R 4 00 X 1 54 SWIN 07032000 150060 L 57
FWID 210319946 12 {1l (0 [RIE] W0 QT3 2060 09 () 0 147
SW30 P F R k] 14 000 1T SWIN 70352000 |3 (0K [i]-3]
EWil | 4 A0%0 | 937 Lk (1k (4 217 S0 F7 3y 2001 13:30.00 1154
SW30 L1030 BT 15: 00,00 213 SWAL DR 2000 {16 [0 Od 2.2%
W30 | 100G | T [ 00,00 134 WD (RS20 | §-[IEA] 2.21
W0 L LAYSS T 1 50000 2% WAL DB 2000 £ Q.00 .49
SW30 L1051 997 12.00.00 [} 749 SN GEDA2000 15 00 (K]
SW3 L 18050 3T 430,00 m43 W DT 2000 | 2;00:0H) 1.1
EW3I L2NJ3 T [T 10 gl 2 ¥ S0 PG 20RI0 14041 0 4]+
SWIn L2571 007 00 L 2053 S A2 18.00.08 125
SWI0 L2X134 1 LT 1800 ¢Ht 1.97 AWk 2RO £ L 319
W0 [T [0t 143 RN 2D 000 [H (H1-(x L3R
EWIn 120037197 12:00 00 33 530 21032000 1 5,00 A 1305
Ewil 12030y 1500400 044 RWIN 2202000 L2 00 il e
Wl 1203057 1522000 0,43 SW3D 220302000 13, 30,00 1.6
5% 25T 150000 L 89 SWi0 TIMIF2000 {6 06,00 273
SWan 2RO 19T 0430000 183 W30 TANT200 18.00:400 0
SW30 kLT RN Rt | 5:040.0K) 1.3 SV 23032000 R TR 145
SW3) 25031t 09,00 04 103 S 23032000 | .00 00 HRL
SWin THI0S 99T 12 Qrke0 [t53 S 230D ES Q0,0 101
S0 IEKIGSLERFT 13:30 00 039 WD ekl L] 1400 Ok [eX2
EWIn 261301597 [6:00,00 193 EW30 L1321 15,0000 217
W0 20MA1w7 & 000 1.83 W0 | 1R300 LI TR I 197
S 29T 15:00.00 124 EW30 | 1036201 1500000 133
EWH 2601997 09,00, 00 114 W30 | 10372001 LIAIRR N 1.24
Swil 20M 1w 12.00.7H) b&T SWiIn 1 103200 [2€003 1Lk L
SwHl 26M3 17 |4 10:0H) 037 W0 1 103200 13 40 00 nay
SW3D [ERNLEN REALY 18 DNk 2.2 SWI0 | ZH0SF20H | 16 00 0l 121
SwWil 030 0600 2.08 SWi0 120037200 13 0 O A3
SW3n [EENGETE LA 15,0000 148 W30 1280352001 0% N0 o 1.43
SWwin [EEN RETS LN 050000 .38 BWan 1203200 15 0006 OHT
WD [EE T RETS LR 12,0606 0% W30 1 20035200 124103 00 084
[yl QAT 1401 [X) 0.7 SWa0 L 235200 14 20,00 043
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Station Mo, 30

Statlon Nume: Afraghat (Afra River at Afraghat-downstream of the siudy area)

Water
Eeatlon ID Crute Time 'i'-;::e!l:;g;al 5“::0“ Date Thne Level
fro PYWT)
SWiD 2TRE | D (00 Q1L 2,14 SWan P R TRTITE] 13,30 LM
AEWaAD VNS | B-100 0 219 30 2T 1,201 2107
W30 2T 1505 00 1,37 W 232004 1R[] 107
SWan 2T | U800 121 S5%IN 212004 £ (W] 206
SwWan TSR0 12000 0D 7 S0 22004 -4 125%
SWD LN | JERITTN) 052 5%l 242004 15:[M1 1
W0 28100 | Dé-30 ([ 228 S9N 2332004 {12:1M) 0as
SWi0 JENZA00 | (-0 11 .17 R 22004 140 047
SWI0 e S]] | K_TH 10 213 S0 1 X2 .04 1 43
Swan 2EAIA2INH L1010k .43 P 1 M0 5 18:[W] 1,71
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W) 2B02ST00 | L4 3000 047 5% 122005 1200 03}
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S0 JEE2002 12 (H1,00 0d] SWID L3302 005 L5 80 |
SW0 ARA022002 [ERED I 16 SW A0 LA 1005 &0 0.9
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SW 130322 18 00 0 158 W 2TIA2NIS 1 %:30 032
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SWH [ERREY I 13 (0-00 035 S0 2RNHNS 500 1.8
Wi 15/03/20012 13:30 1 {14 v ABMA2MES 1 500k 123
S LRy Tl 06 30-0 L.67 Sl RIS .00 L)
W} VN AFZIND 06 X0 L&35 SWl 2EMIZ2NS | 200 0450
EET 1M AIN0T [EREARLY 141 Sl AEM2005 | 00 022
SV A0 163200 119 (410K & SW 03/03£2 0k L B 21
SWA0 1603200 L5 (M1 [X] Vel SWAG 010320048 &40 1.5
WD 162002 200,00 .34 SWal 01/0 52 00E L3N0 147
W30 16022002 14000 043 EWID 010372006 G0 N4
SWI0 O3 200y & 30 185 SW 30 A1 QE006 12400 03
SWIn TG V200 & i 133 W0 11181352006 14-[ 22
FWa0 QU004 15 (i 18 SW30 021352006 a [ 2B
SWiD 9082404 400 1.03 %0 32008 15141 2w
SWin Q0032004 15410 [3 &4 %20 N 200G U o 122
SWan PRl 130 04 530 1A 2006 |5 Ol | 1*
SWiD 0903 2004 14-00 0323 S0 (FLF3 2008 12 [0k {152
5W0 L W03/ 2004 & ) 1.9 X [T 1440 {122
5930 | (O34 1 =10 | B& S 180 200 18 00 115
W30 LIH0321004 900 [ ARl 1532006 £ 10 157
WD [ L3 04 15:001 0493 S | SI0A2006 L5 00 [
W31 [[¥LIETAITTEY 1 2:00) 070 5w 150320 210 175G
SN A0 1E0AS 004 1440 0321 SW3n | 50302 G 1206 ool
S0 JHALE00 L& 2.0 I SW | 5032006 12 411 01l
SW0 I i) 2 SWA | 6032006 &[0 | 75
LW I 42004 ES0N 1.62 WAL | 6320 14_H) 1 74
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Station Mo, 30

Station Nume: Afraghat (Afra River at Afraghat-downstream of the study area)

. Water . w
St;‘;;u" Date Time Level St;;gun Date Time L:::{
{m I"'WD) (m PWD)

5Wan LGiFA2006 12:00 0.3 SW pd Eoktels ord 1300 218
SWIN 1602006 13:00 019 Swa0 210372007 6 110 2.0
EW3N 052007 £ 10 .71 5Wg et Fleh Bt o ) 14 ol 177
EWag 512007 1800 L&T SWIn 217032007 FG 108
W (52007 [ 400 EA1l SWIN 21703807 1200 .48
EWIn 5207 900 1.8 SWIn 23032007 &40 207
SWID O nEL00T 1200 2.21 SWaD 2203120007 13,00 107
W) 032007 £ (¥ 1.64 5WH 20520007 ALY 117
Wi DRiR3F2007 LE.(%) 1 iy SWaD 12035007 1500 LT
SW GEA 2007 9] %1 Wi 2aanT L 2.0 06
SV OR0F2007 1500 37

W3R 060372007 1200 L}
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Recorded Tkata at the Afrazhal

Clhsrewed

Datn
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Time THala Uiy ] 97 ¥ b W L8 L {11 Gl 02 L 04 G4 L] a3 ] L) 07 07 Mean
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34 18 L K
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4| 25 25
42 27 214 238 187 | &2 114 246 221 2 FRE! 213 202 1.61 1 B 07 L7 198 §{ 209% | LT4 [ 166 207 pA 1 a7
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Fig 12: Water level analysis for one vent regulator.

Fig 13: Water bevel anatyads for iwo vent repulator.
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Flg 14: Comparison between observed and mean recorded water kevel.
{One vent regulator)
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Fig 15: Comparison between observed and memn recorded water level
{Twao vent regulator)
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Appendix C

Photographs

Photopraph 2: FGD at Xhatour Reel with WMCA members.
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Photograph }: Siapagla FCD structure.

Photograph 4: FGL with o women group.
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1 FGD with farmers.

Photopraph 5

Fishermen.

N
1

FGD w

Philograph 6
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i

Photograph 7: Stakcholder workshop at local level.

Photograph 8: Stakeholder workshop at adminlstrative level.
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Photograph 10: The concrete cement harrier at the khamar khal ebstructing fish
migration.
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