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ABSTRACT

In many area, of Banglade,h, heels Or shallow wetlands are dewatered or drained lo

allow dry season agricu lwre, Structural intervention, inclucling embankments and ,Iuice

gates are often inlroducecl for this purposc, with tile main objertive to increa<;ecrop

productiou with higher econumic return to thc farmel's who are relatively strong in tile

commonily POWCl'structurc. However, this arrangemem aclversely affects fishcries.

ecolYltem and their livelihood support in the short and long terrn,;. S" the water u,e

conflicts helween dry season agriculture and fisheries are almost inevitable. Tile

conf1iets IOl'Cmore complex where the open acCeSSfisheries resources are limited due to

intervention of the aquatic ecosystem. Even wilhin a participatory proce,s of decision-

making for such interventions, the needs and priorities of the fishing communities are

often rnal'girmli7ed,mo,lly because of their weak position in (he community. Based on a

socio-technical approach, lhi, lhe,i, provides an understanding of the conflicts betwcen

agriculture and fisheries due to structurat intervenlions in a sclccted water reSOurces

dcvelopment project. Social survey and stakeholder analysis through FODs and

interview, witll dIfferent groups including farmers, fishermen and wOmen revealed the

differenc,'.' in their realities and identified thc conflicts by assessing the ilupact of

project i"tCl'Vcntlons on irrigated agriculture. fi,heries, ecosystem and livelihood

support. An apparent di.,contem prevail, among the less powerrul fishing conlillunlty as

their needs, pnorities and atternate livelihood options Ilavc not bcen propcrly addre,scd

in the projcct formutation proce". Technical analysis rcvealed confltcting watcr

requirements in the dry ~ea,on for irrigcitedagriculture, fislleries and aquatic ecosystem,

Thi, ,[utiy also aHempted to identify a fea,ible platform for conflict rc,ol"lion, Two

stakeholcler workshops were arrangcd to understand the potential aren, ancl

opportunities for conflict reduction, AlthougIJ such worbhops or meeting' may be ,ery

useful to tlnd agreeable mitigation meaSureSwhcre tllc social power structurc is skewed.

participalion of the local government in this proce% and policy intervcntions are

essentlal to reduce the conl1icts.
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CHAPTER ONE

INTRODUCTION

1.1 Background

-.---- •

Water and fisheries are ollen open access re,OurCe, in developing count ric,. Fi,her;e,

make imp0l1alll contriblilions 10 food pmduclion. food securily, nutrition, livelihood

support ami aquatic biodiversity. On the other hand. irrigated agricullure is inspired

from a nc~d to meet the growing demand for food, often exploiting the waler necessary

for tishcri~,; (Hein£., 2002). In case of water '"urcity, conflicts among the u~e of water

for irrigation and fisheries are almost inevitable (Nguyen-Khoa and Smith, 2004). The

conflicts llrc morc complex where the open access lisheries remurce, are limned due 10

intervention of [he aquatic eCOi>yslem10 pl'Oillotcirrigation. Even within a participatory

proce" or Jecision-m~king for such interventions, the priorities and pcrspcctive, of the

fishing communities are often ma"gin~lizcd, mostly because of their weak position in

the commllnity power structure. In the;e situations, successful Inlegrated Water

Resource, Man~gement (IWRM) depends on con.lenlUS building and eonflicl

managemclll (GWP, 2003). Nguyen-Khoa and Smith (2004) presell! a protocol for

participatory impact asse~i>mentand managcmcnl a., a mechanism fot' conflict resolution

betwccn irrigation anJ fisheries. In this protocol, stakeholder workshops S€I'\'e as a

platform 1'01'conflict resolution.

Several subprojects of the Southwe:.t Area Integrated Watcr Resources Management

Project (SWAIWRMP) have introJu,ed stlu,tural lllt'l'ventions for flood contra!,

drainage and water collservation (ADB, BWDl:! and WARPO, 2004b). The purpose of

these intcrvention, i,; l(l allow storage of Ircsh water for dry sea:.on irrigation, drain Ollt

water to a[low ClIlllvation in heels and prevem saline water intrusion during the latcr

part or the dry season (B'WDB and WARPO, 2005). Although the,e interventions have

been bcncfLciallo dry season agriculture, fi,herie8 and the aquatic ecosystem have been

adversely allcctcd (LGED, 2007). Similar clfccts have been reported by Shafl (2003)

and Hanlll (2005). Thi~ wal> also confirmcd from a reconnaissance visit to a f~w

subprojects in the area, There is an apparent discontent among the fi:.hing community

that their nee<J,. priorities and altcmate liveliholld options have not been properly



considered in the project forrnulation process, This study conductcd a dewilcd

investigalion in these i."ues as part of the academic rcscareh program of IWrM undcr

the Cros,ling BOllndaries (CIl) Project.

1.2 Ratiunale of the Study

Competition for ,carce re,,,urce,. e,g. water. may ereatc eontliets in watcr requil'cmcnls

by differel\t user groups, The water requirement c(mflicl., evenLually give rise to ,ocial

conflicts in a communiLy. The,e conflicts are cxpresscd and visible mtlle community if

the community power structure is somewhat balanced. Howcver, the water requirement

and the social contlicts al'c often unexpressed if the community power structure is

uneven becau"e Lhele"s powerful user groups arc supprcssed ~nd remain silent,

DevelopmenL illtcrventions have both positive and negative impacls on the environment,

ecosystem amlliveJihoo<i. Thc slleecss of any development project depends on equitahle

sharing or direcLor indirect benefits and minimizing or mitigating the negative impacts.

FeD projects arc implemented mainly to promote agriculture, ,ometimes converting

wetland areas into permanent agricultural lands, However lhesc proJcels may rcduce

wetland <lreasand the hydraulic cunneclivity between the rivers and floodplains,

The suuc1\ll'al interventiuns result in <iiBruptionor aquatic ecosysLem, advcr,e effect on

fish SpeCiESand finally sufferings of the fishing ~omm"nily. The reslllling loss 01

livelihood pushes vutnenlble groups into poverty, making il parlieularly difficull for thc

poorest 10cope wllh. 1'01'sornc landless llou,~h()ld." fi,hing plays lhe role or livelihood

of last re"or1, even though water and fish bccome scarcer as competition for the>e

resource.' increase (Nguyen-Klloa ~nd Smilh, 2004), Giving high priority to agriculture

sector and ignoring Lheliveiih()"d or the marginal fi,hing communily resu Ils in conflicts

between <icysea"m agriculture and fi,heries. This conflict may turn into scvere problcm

in the context ofBanglade,h as lhe number ofFCD projects arc increasing rapidly.

Conflict managcmcnt is urgent, although it is a very difficult task cOll"idering the

complexity of the interactions among various facturs, water suh-,ector" and

stakeholders in the inlegrated water resource management process (Ti, 2(01), The

2



purpose of lhi; study was to idenlify confiicls in details and finally inve,;tigating a

fea:.ible platform for confiicl re,olution.

1.3 Objective of the Study

Thi~ .,tudy is expected to provide an understanding of conflict~ between irrigation am]

fi~heries due to structural lillCI'VCillionsin warer resources development projee(~.

The specilic objccllvCSof the study arc to:

0) identify confiie(, in waler u,e for irrigation and fisheries in a seJected subproject
ofSWAlWRMP:

(ii) delermine wal~r requirements for irrigation, fishcrics and {hc aquaric ccosystem:
(iii)assess the impact of project intervenlions on irrigated agriculture and fJshcncs:

and
(iv) explore the fea~ibilily of developing a plalform for confliet resolution/reduction.

1.4 Outline of the i\1ethodology

The ,tudy waS ~onducled in the Siapagla FeD subproject in Narail district. PreJimin~ry

inve,;tigmion and literature review showed possible conlJicts in water usc lor lITlgatcd

agricullur~ and fi:.herie:. resulling fmm projecl inte,,'enlions. The sludy idenlified the.,e

confiicts lhrough fo~tls group di>cu~~ion<(FGDs). The major group, w~re farme",

fishermen and W()L11enSea~onal variability in waler requiremenl~ for irrigation,

fisherics ~nd ccosystcm was estimatcd from an analysis of secondary infol'lllation 011

various aspects including cropping pattern, crop water requirement, irrig~lion and

Ii,hing practice" and predominant Ii,h and olher aquatic spccics. TillS analysls l'cvcnlcd

confllcting water rcqujr~lllcnts. Impact of project interventions on irrigated agricullure,

fishcrics nnd ccosystem was asscsscd from FGDs and structurcd lntervicws.

The relations among ,lakeholder.' and the power ,lructure for community deci,ion-

making wa, idel1tilied lhrough ~lakeholder diagramming ba,ed on informalion collecled

lhrough lh~ FGD:. mentioned above. This helped in Under,landing the pOlcntial areas

and 0ppol1unities for conflicl resolulion. Two stakeholder workshops were arranged l<1

identify agrccablc mitigation measures and to explore the feasibility of u,ing such

worhhop in fulure as a plalform for conflicl resolution.

3



1.S Scope of Ihe Study

The study cOI'ers lhe idcnlificali"n "f conllicl, helween irrigalion und fisheries lhrough

FGDs, inkrvicws, etc" in a ,elected sub-projecl of SWAIWRMP. A hydrologic analy;i,

was performed 10delermine lhe conflicling water requirements. This sludy ~lso

attempts to lind a feasible pial form for conflict resolution.

1.6 Limitations IJfthe Study

The finding" of thi.' ,tudy are limited 10 the study area or sub-project. Extrap.)ialion of

the result~ to olher area, should be done judiciously, This study idenllfled ~ pial form for

conflict resolmion between agriculture and Ii"herie,. However, feal>ibilityof effeelively

using thi, ptatfcmn for eont1iel resolmion dcpend, On further Jelailed inve'ligation and

field teSling. Theorelieal oplions arc abo recommended for management of lhe

eont1iets, However, feasibilily "flhe.<e options will also require furlher sludy.

4
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CHAPTER TWO

LITERATURE REVIEW

2.1 Intnllluetion

Bangladesh ha, an inlricale network of rivers that tlow into the Bay of B<:m!;alin lhe

soulh, These river, and wetlands are in mallYways responsible for lhe fate of it, people

Over hall' of lhe country is floodplain, which along with the rivers and lakes (locally

called beeb) provides lisheries resources for many people a, their ,ource of income and

food. This i, particularly importanl for relalively poor households since thcy havc fcw

oplioru: for income generation (World Fi"h Cenlre, 2007a).

Dcspite tllC impOltance of lhe~e re.\OUfCes,the inland capture fisheries in Bangladesh

have been neglected by lhe policy makers. Developmenl policies have always favoured

agriculture (World Fish Cenlre. 2007a). During lhe last fifty ycal'S, hugc development

inlervention, havc been undertaken mainly for increasing crop produclion for thc

increasing population. improvemcnt of rond eOlllmunicnlion 'y,tem" induslriali7.alion,

urbanization, etc. The major nalilmal and regional developmcnl intervcntions lhat affect

the waler resources ami fisheries includc thc PCD/FCD! projects, COnslrudion of roads

and highways across wctlands for ea,y and quick transpoltation, abstraction of

groundwater for irrigating crop field" introduction and intensification of the high

yielding varlety (llYV) of rice and mOnOcullivation of rice, indiscriminale use of

inseclicide>, pe,licides and ~hemi~al fertili7,!:r"in crop lields and upstream dlvcr"on of

the Gange, water tlc>wat Fo,'akh _ all of which have profound impact on fisheries (Ali,

2006). Ttm hia.' towards agricutture c>f!cnhad ncg:ative impacl on caplure n,lleries

Also, waler bodie, have been dramed dunng lhe dry SeasOn 10 grow ri~e, or tlood

control Slrllctures havc been buill to prolect crop" whi~h have been acting as barriers to

fish rnig,ation (Worlll Fish Centre, 1007a), Thereforc lhese inlerventions have

eVentually given rise to contlict between lhe agriculture and fisheries sectors.

Thi< chapter summarizes the review of previous ,l"die, conducted on consequences of

structural development interventions, water re'luiremenl for fi"heries, water usc contliel

anll conflict manag~tllcnl.
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2.2 Project Interventions and Their Impact

JUCN (1993) presents an OVerVlewof water development uetivilies in l:langladesh and

lheir impact on wetlands. Since increasing production of food grain IS lhe nillin

objcclive of the recent developmenl aclivitie" improvemenlS in water resources

management h~ve takcn ploce ill waler level control in lhe mOnSOOnseaso~ and in

cxpanding water supply for irrig~lion in lhe dry season, I'CD (I'lood eoml'Ol and

Drainage) slruclures are constructed te>serve thcse purp'}5es_Gravity drainage conlrol,

are .supp,,,ed 10 have signilic~nl imp~cls on the entire crop calendar, Gated hydralilic

slruclures are planned to he u,ed to re.\tnClpre-mon,;oon backflows into low-lying area,

prevenlin.~ damage to the harvesl of irrigaled wimer rice. These ~re designed to lower

maximunl flood levels inside the polder by preventing inundalion from high river levels

and 10 comrol oulflow when river levels are law, thereby canserving water for

supplemellial irrigation of late mom,oon crops and early winter upland crops, The

pre,enl trcnd of water development aetlVltlcs brings changes in agricullUre pr~cticcs In

the wetland ~reas_FeD structures are reducing inundated areas and prevenling free flow

of water 10 and from rivers 10 wellands. Large scale utilizalion of surface and gl'Onnd

water for irrigallon has greatly reduced the wetland arcas. COllsequenlly, lhe aquallc

ecosyslcm is disrupted, fish speeics arc adversely affecled and lhe fishing commlllllly

~uffer~.

The livelihood !o>se, adversely affecl lhe vulnerable groups, especially lhe fisher, who

are among,1 the poorest people in Bangladesh. MOSIpossess few capital ~ssets; m~ny

are !~ndle', and have few alternalive livelihood "plio",_ Their acce,s 10 lake,. ri,'er~

and floodplains 15 stl'Ongly affected by decisions made by the people who control

aquatic resources at the local Ievet particularly tbe rich and the elites (World Fish

Centre,211117c). Again, the farmers are lhe dominant group among the rich ~l1delites

which rcsllits in a conflicting situation between lishcrs and farmers,

2.3 Effccl of Project fnicl"VcotiollS on Fisheries

The fisheries of the inland fl'cshwalcr rivers, beels ~nd floodplain ~re the most

vnlnerable 10the effects of water development activities, e.g. rCD developments. These

devdopmelll activilies caused obstruction to fish spawning and migralion, the draining
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of many formErly prnducti,e \>eels, the con,equent reduction in f100dpbin area.

production and the enforced concentration of artisanal fishing effort on to the depleted

river fi,h ,locks (FAPJ3. 1992). The ctfcets of FeD subprojccts on fisheries arc

desenbed IIIthe following sections.

2.3.1 Fish habitat

There are two principal 5ea~om in Banglm.le.,h(wet and dry) which define the available

fish habilal at any given time. Fish 'peeies native to Bangladesh waters have evolved

with and adapted tQ the hydrologic cycle. During the m(}n500nBeaS(}n(May through

October) I"ishexpand lheir range lhroughout the floodplain, while in the dry ,eaSOn r•.,h

seek refuge in discrele bodies of slanding waler. During each or the two "easons fish life

cycles are 'luite dirferem and evolve to capilali£e On habitat which ha, \>een~reated by

hydwlogi~ condilions (EGIS, 1997).

The principal dry ,CaSOnfish habitat is rivers and \>eels.Canals and pagars are subjed to

desiccation and apparently do not provide the >lability for mainlenance habital lhat

beels and nvers do. These habitats therefore arc the primary sources for l100dplain fish

stocks during the wet season. It is inferred lhal since few ,pecies occur in ~anab, (he

canals playa corridor funclion bctween beell and river.' during mOn",,,n only (EGIS,

1997).

The dry season represents the most erilical season for all spaies - mortality rale is high

and populations are at their lowe,t levels, habitat is limited, predation is at a peak, and

growth i, ,lowed. Competition for food is keen during the dry season and fishing

pressure rcmalllS high, Reductions in dry season aquatic habitat can lead to lllcreased

harvest opportunillcs in the short terIll, but have thc potcntiaI for rcducing lhe parent

stocks to below levels tbat have tmditionally existed. Certain minimum 110w

requiremel1t' are necessary in rivers ~nd can~ls during the dry season to mainlain a

healthy poplilation, and lO ensure that sufficient parent ,lock is a,'ailable for

repopulation Mthe floodplain during the wet season (EGIS, 1997),
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2.3.2 Fish mIgration

Tn recent years, majority of fresh water fish have declined both in abundance and

biodiver,ily; re,earchers havc identified barriers to migration as a major contributing

factor (Ghosh. 2007). Fish migration charactcristics in Bangladesh nrc discLL,",edby

FAPl7 (1994), Fcw river fi,h are c()nfined to one habitat throughoot the year, The

species that re~ide on the floodplain and beels during tbe dry season tend to be those

with adaptation< to withstand limIting conditions (such as desiccation. isolation and

deoxygenation) in the dry ,eason pools. The majority of specie,. however, are

migmtory. Of these some are restricted to small geographical areas and take only short

migrations (20-30 km), Some however. migrate substantial distances, up to several

thousand kilometres, betwecn widely different habitats,

Fish migration is most commonly brought arnmt by a behavioural response to currents,

However, the nature of this response can change during the lifecycle of the species. The

most fundamelllal change i, between active lIpstream migrationg. usually undcrtaken by

adulls movlllg to their spawning grounds, and the passive or combined active/passive

downstream migrations of jllvenile,. Both pha,es are important to maintain the fi.,h

population.

In ,outhern A,ia. the fish CClmmunitieshave been dIvided into the 'black r"hes' which

are eS'eutially re,ident on the floodplain and the 'white fishes' which show some

distinct migration within the river system, u,uaity associated with spawning, The black

fish arc tiJose which would normally retreat into heel, or other residual water bodie,

afler the floods have receded. They are commonly taken in tIle kua Or fish pib, which

trap the last remnam~ of the floodplain waters (I'AP17. 1994). The local fisher

community categorized white fi,hel (carp fish) and black fishes (cat fish) based On their

migratory movements.

Seasonal variation In fish migration is divided into four periods: ovcr wintering dry

season (nud Dceembcr-mid March). spawning migration season (mid April-mid June),

nursery / grow out migration season (mid June - mId September) and flood recession

season (mid September - mid December) (Ghosh, 2007).

8



The carp, ,how five lypes of migration ilSbrood migralion and lhen relurn migralion of

the fingellillgS in the noodplil;n, and lhen in lhe beels and rivers. During two harvesllng

seasons January _ March and November- Decemher, lhe carp species dominate. The

Iingeriing' prefer to di'per,e in floodplain from las! of May up to Octoher and return to

river in September 10November (Gho,h. 2007).

The catfishes mlgratc to tloodplain from March 10May 10breed (May - Augusl). Tllese

fishes return to standing water from Oclober 10 early December and reside there Irom

January _ early April and November - December. Tables 2.1 and 2.2 show lhe fish

migration ofwilite tlsh (carps) and black fish (cm r;,h) 'pecie, ilt diff~r~nt ,lage oflheir

life cycle, I"E"pecl;veiy.
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Tabie 1.1: Seasonal migration of White fish (catp fish) at dilfcrent stagC$of life cycle.

Category: Carp Fish

P<rioo J,. F,b M" Ap' May I Jun I Jul Aug Sep (kt No, ""Spawning migration

~I~Fingerling migration

Dispe!1'alof young nver floodplain -\-I!-
Return nfyoung to bee! and river -

i -
Harvesting beel and river

Table 2.2: Seasonal migration of Black fisb (cat fish) at different stages ofUfe cycle.

Category: Cat Fish

Period Jon Fro M" Ap' M., J.n J.t Ao, Sop Oct N~ ""Spawning migration ,
Migrate to floodplain

,

Dispersal and Growth

Return of young to standing water

Dry season residence in standing
water
(Source: Ghosh, 2007)
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2.3.3 Suitability of water bodies

The suitahility of a water body (khnl or beel) for a panicular use (e.g. aquatic

ecosystem) varies in an intricate manner. Sneider (2006) gives a qualitative suitability

pattern of a water body with respect to water flow (see Figure 2.1). This qualitative

pattern maybe also applied to fish habitat and migration.

"..----
I

I
I
I
I

I
I

Flow

Figure 2.1, A typical suitability pattern for a water body in terms or now.

(Source: Sneider, 2006)

The suitability, or the 'level of protection', initially rises quickly from zero at a zero

flow to a maximum value. From this point onwards, the level of protection may decline

or '1ay uniform with iocrea,ing flow.

2A Water Use Conflicts

Ricardo Ramirez (1999) provides an under<tanding of conflicts to support community

based natural resource management. In natural resource management, conflict is often

inevitable. The growing demand for finite or renewable natural resources 10 satisfy the

needs of different stakeholders is a common source of conflic!. As resource becomes

scarce, the competing interests cannot be fully met. Faced with such situations,
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stakehol<.Jerswilt make choice, aboul how besl 10 act 10 pur,ue lheir own inlere,L,.

Stakeholder negolialion will inevitably involve eonflicls of intcrest and trade offs.

Allhough lhe,e conflict, are often l>!ken to be bad or ncgatlve, lhcy arc logical

developmenls in lhe absence of proper democratic, legal and administrative mechanisms

10handle issues th~t [lfCat the roO!of water conflict., (loy and Pranjape, 2007)

Contlicts in water managemenl bear, the complexity of the interactions between variou,

factors, w~ter ,ub-sectors and stnkeholders in the integraled waler re,Ource,

management processes. The rool of these conl1icts lic, in dllJcl'ent pcrceptions of the

concerned parlie, or in different technical pel'spectives. ContJicts may be clas;ified inlo

four groups: a) Soeinl conflicts, b) economic conflicls, c) Legal Conflict" d) Waler

eonl1iets in perspective eJ'i. 2001).

Sectoral pcrception of water use resull in variou, forms of w~ter conflicts, which reflect

different perceptions from the sectoml needs for water or from differenl concept., of

Walel' usc priority ill lhe process of social and economic development. Tbis kind of

conflict i, termcd as soci~l conlJicls in w~ter management (Ti, 2001). The failure 10

integl1lte water re,ource, management into the social and economic development

processes will lead to the uggravation; of conniClS in waler management.

Nguyen-j\bo~ and Smith (2004) discuss various forms of wnnicl, belween irrigation

and r.,herics, lheir ,our~~ and po"iblc ",iligalion mcasurc. Sincc watcr and ti,hcl';es

are "rten wmmon properly Or open access rcsources, particularly III developing

countries, and lbe seareay of watcr is increasing, tbe occurrence of conflicts helween

interest group, for irrigation and lisheries is inevitable. Table 2.3 summarize~ lhe

possible source, of conflict, rccognizing that impacts 011the productivity of r.,herie,

can arise li'om both change, in production potenlial, resulting from change in habitat.
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Table 2.3: Summary of sou rees of COIll1ictill interests between irrigated fanning

and fishing.

Process Possible conl1ict of interests

Physical Jysl('JlJ

Storage or water for irngatlon AffectB nver flow regImes, attcnuating floods "0'
increasing available d,y SeaSOn 110w, unless

ab,lraction for irrigation is direct from the reservoir,

Dam or weir ,tructure can reduce longitudinal habitat

connectivity. Can create habitat and Ii,hery, bm rapid

or extreme votume ~nd area l1uClualiom.threaten stock

survival.

Diversion of water for Fish losses in pump impellers. In gravity 110wsystems

irrigation fish Illay eUlcr without harm bul may become trapped.

Compiete abslraction of dry sc~son flow, may break

conneeliyil y of rivers,

Flood prmcction Reduced laleral conncctivity between river and

floodplain habitals, although "fish friendly" uperation

uf regulalor,; can mitigatc this, Reduction '" nooding

may permanently isol~te floodplain lakes

Change in land use water Conversion of n~tural floodplain habilal ,,, irrigaled

delivery eOIllIlland, C~n~ls usually compri"e straighl ,eclion,

connecled "' curveS where "" fIsh prefel' stnunus

eh~nnels, L1mng and discontinuou, l10w provide very

poor habitat. Canal; and access roads rn~y reducc

lateral connedivily of the floodplain ~nd/or

longitudinal connectivity '" small tribllt~l'ies. Culvert

or bridge, acro,s drainage lines will '" necessarily

mainlain habilat connectivity, dependlllg 0" current

velocities and lhe height or any steps I cascades,
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Process Po"ible conflict of interests

Water removal Drainage of wetlands reduces habitat area, but may

increa:;e stream flows during rain. DIsposal of drainage

flows in to inlanu water bodLes can degrade "ater

quolity and habitat. Natural drmnage lines otiell

realigned to straight ",dions connected by curves but

drains generally offer belter habitats for fish than

canals, though pe,tieides in drainage water call he

damaging.

Operaliull

Irrigation ,chedulmg Scheduling to match crop water requirements may

affect fish pre,ent in canals or rice fields.

Maintenance (waterways) Removal of vegetation and sediment may degrade

habitat and 'pawning grounds. Usc of herbicide, may

severely impact fish populations.

Maintenance (embJnkment,l Removal of vegetation from canal and drain

embankments can reduce shade and food availability

and thllSllegrade ll~blt~tS.

Land use Cropping pattern influence, water demand llnd

consequently the water available to support aquatic

resources. Farming practices can aff~et f'Sh

populations in drainage channels through to nJtural

water ways. Pesticide and herbicide contamination arc

the mo,l obvious causes of fish mortality, but land,

management practice, ,uch as bare ;oils during thc

rainy season leading to erosion through surface runoff

can also have llEgutive impacLI.

Paddy cuiLivation Natural !islleries production in paddies is dependEnt Oll

tbe up migration of Il,h at the start of the wet SC~SOIl

and much of the catch is achieved during tile down



migralion, Wilh migration, lower waleI' levels give less

ne~d to .,tore water, and loss of permanent wetl~nds

and conneclivily to paddies can reduce fjsh prodllction

unless the r~in fed crop cyele i, m~naged !radition~lly

with ",fficient dry S~a",n ayuati~ hahitat well

connecled to p~ddies. lrrigaled dry season crops are

likely 10 produce high fi,h yields because there IS no

natural up migration and reproduction.

(Source: Nguyen-Khoa and Smith, 2004)

The above range and variety o[ po"ible connicl, belween fishing and irrigation

intere,l, indicate lhal their prohability of "C~UlTenceis significanl and can lead to

suboptim:11and equilable oulcomes.

ln the context o[ Bangladesh, water resource developmenl activities, namely flood

control, drainage and irrigation, cio,ures of natural canal, and large/ .,mall river, got a

boo,! in til" 1960". A huge number o[water development schemes were conslructed and

still under constrllction a, developmenl inlervenlion, overlooking lhe ecology of the

beeL Water rcqll1rcmcnts for aquatic habilat were tOlally ignored, while pl~llning,

designing and implementing the schemcs. As a resul!, aquatic habilaL, were eradicaled,

removed. shrunken and! or modified Wilh impunity affecling lhe open waler capture

fisheries and livelihood of lhe fishermen community (Ali, 1997), [,lood control draonage

and irrig,ltion (FeD/I) projects alter the inundation pattcrn to create an arlificial

environment conducive to agricultuml prodllction (I'AP 6, 1994), [,Iood control projccts

have" serie, of relatively specific impacts 0]] fL.,herie,.The contlicls between imgatlon

and fi,herie, begin as the fi,herie, i"ue in tlood cOlllrol is usually seen JJl terms 01

tmde-off., If the overall benefit; to agriculture and other sectors exeecd the disocnc!its

suffered by fishers and those dependent on them, lhe project is acceptable to the

respeCliv~ aulhority. This kind of ~ppronch ignorcs mnny scrious issucs regarding

distribution and what constitutes a benetit lor dilferent groups within lhe population

(FAP 17, 1995).
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The Ii,hery is one of the worst affected ,ectors by l1(}od control developments

throughout l3angbdesh. The negatLve,mpacts arise mainly from flood control stnlclUrcs

that block the spawning and feeding migration< of many 'pecies of t"h to and from

floodplains, beels, rivers and tidal khals, reducing the hreeding slocb and reproductioll

to a stagc of extinction for several fish specie"~ For increasing lhc agricullUralland men

inside the FCD projcct areas, many permanent l100ded beels have been completely

drained Or converted to season~l beels which dry out during the winter mOlllhs, The

former destroys the fisherie, and the later cauSeS the destruction of many resident

breeding stocks of fish. River flow, have been altered in both depth nnd dut'atlon of

flooding and with it Ihe change in the pattern of siltation that causes probable

dctriment,11effects on riVErinefi,h and for their food organlsms, As ~ t'esull, fishermen',

catches ~nd earning' ha,e been badly affected and somc full time fishermen have had [0

seek other work or mOveout to elsewhcre (Ali, lY97),

Chanda beel i~ an ideal ca,c to sec how development interventions can ~y'lematically

destroy a wctl~nd, H has lost its typic~l wetland character and almo,tturned into a vast

crop eulllvablc l~nd due 10human interventions. Plenty uf fish were available In thc past

at Chand" beel which were good enuugh for the livelihood of fishermcll. At pl'esent, a

vast majority of fishermen have left the occupation and adopted agrlculture or other

occupatiolls for living, !Jut it ha, positive impact 011agriculture. Before 1960, in the dry

,eason o"ly 39% of the total area of the beel wa, {lllder agricultut'al practice", which

increa"ed to 53% in 1975 and by 2005 it ro,e to 72%. In Ihe wet sea,on the agl'icullur~l

land was only about 9% before 1960, which slightly increa,ed to 13% in 1975 and by

2005 it iLlcrc~,ed to 25%,

2.5 Connid M"n"g~ment

The following characteri,tics of open access resource, (wmer and lisheries) aggmvme

the conflict, and make it complicated to manage (World Fish Centre, 2006):

1. Over e>.ploitat;on" hence not .Il1.ltainable,

lJ. Difficull 10manage,

III. Favour" powerful and rich, hence not equitable, and

IV. No incentive for conservation, therefore not sustainable,
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Ti (2001) ,uggest tb~t eonllieting ,ituation, ~an be redu~ed by pl~nning the freshwater

re,ouree, development, usc. management and protection in an integr~ted manner,

considering both tile short and IOJigterm need, of the ,ocial dimenSion and (be stability

and slistail13bility of the ,ocial and economic development proccs;e,. It is e<sential to

create conditions for ~n efflcicnt environmcnt for the economic u,e of water. including

a well defined legal and institutional fi'amework tor the utilization ~nd ~onditio", for a

f~ir and equitable sharing of the beneficial use of the water resources,

Franks et JI. (2004) studied the situation and contlicts amongst competing lIses in

Usangu hasin, Tanzania and put forth somc suggestions to develop a sustainable

management plan with the help of local stakeholders. There is no simple ;olution for

allocating and managing water amQng:;tcompeting uses. It requires a holistic approach.

Water reSQurce managcment depends on the proper understanding amongst the

stakeholders abaut the problems within the basin and linkages between them. Physical.

administrallve and cultllfal boundaries ,hould be borne in mind while managing water

amongst competing nses. It should be noted tbat watcr resources manHgement and lISe

are closcly related to management of other resources ,uch a, land and therefore n

holistic approach to resource m~nagelllelll within the catchment is needed. There i, ai,,,

a need to ,upport botlom up panicipative process and to integrate them within a plan for

catchment which covers a large area and suppons a large rcsidelll population.

Stakeholtler Analy,i, is an effective tool to reduce conflict. Kammi Schemeer (200!)

studied the usefulne" of thi, tool in palicy formation to avoid conflictlllg situation,

Policy nl:lk~rs a",J managcrs Can use a stakeholder analysis to identity the key ~ctors

and to a."C% their knowledge. intercst,. po,itio,,". alliances and importance related to

the policy. Tili, allows polLcy mnkers nnd managers to interact more effectively witl1

key stakeholders nnd to increase ,upport for a given policy or progrJm. When this

analysis is conducted before a policy or program is implemented, jKllicy nmkel's and

managers can detect and act to prevent patential misunderstandings about opposition to

the policy or program. When a .,takehalder analysis Jnd other key tools arc used to

guide the implementatian, the palicy or program is more likely to succced.

Multi-.\takeholder negatiatiQn is neither pclssiblc nor desirable for pawerlcss groups,

Weak. di,cnfran~hi,ed ,takehoide" stand to lose much from negotinlJons where power



difference.' are too acute to enable collaboralion, Neverlhele", all ,lakeholder, ,land to

benefil when the negotiation playing field is lran'parent, so thai the ueci,ion to venture

into a negotiation is based on reliable informalion (Ramire7, 1999).

Scicntitlc Committee on Water Research (1998) sugge\led research in the following

iSllle, which may help in managemenl of conflicts:

• Global assessment and analy,is of fre,h waler rcsourccs: spatial and temporal

v~•.iabil;ty;

• The value of improved prediclion and new data sources for waler re;o",,,cs

eSlimation;

• Handling of multiple scale problem,,;

• Imcl'rc1ation,lJips belween hydrological and biogcochcmical cycles and rood

production;

• D~vclopll1g bellcl' underllanding of the >lI'lLctlLl'eand dynamics of fre,h W"le,-

SYSlemS;

• SU.'iainable reservoir development and operation;

• Water demand managemenl and equi!ablc dlstriblllion:- analysis of socio-

economic impacts of policy instrumenls; and

• Dcvelopment of loob for link.ing waler rcsourccs planning with l;)lld'eape

ecological planning.

Nguyen-Kho" and Smith (2004) present a protocol for participatory impact ""essme111

and managemcnl as n mechanism for eonlJiet resolution between irrigation and

fisheries. In thi, proloeol, stakeholder workshops serve a, a platform for conniel

rewlntion. Key feature, of lhi, protoe"l arc: (1) genuine parliclp"tion of lhe

stakeholders; (2) Integrated assessment and management (,f impacts "f irrigalion on

fisheries; (3) management of information and an informed decision making process; and

(4) adoption of an i!erativc and learning process, The success of wmer I'esource

managemcnl oplions lics Jll eonsidering lhc priority needs of the pooresl seclions of

local eOllllllunities and the improved management of irrigation tak.ing into account the

henefi! of both farmers and fishermen.
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IKLARM (2000) conducted stakeholder worbhops on nntural resource managemenl al

Kathuria Bee! (Narail Sadar Thana, Narail District) to collect informalion from around

one thousnnd hou"ehulLl, of five vIllages who were benefited from Kathuria beel. Ten

problems were idenlified at lhe primary level and finally fom r;mjor problems were

selected by the vote of local people. They di"cmled the rc~sons behind lhose major

problems olld p",,,ible solutIons. To idenlify the most desirable and preferable solution

of each problem, multi-crilerion analyses on po,_,ible solutions were perforrneu. The

re.lults of stakeholuer workshops are well accepted not only by lhe local people but al",

by UNOs, NGGs. Fi,herie, depal'1ment, etc_ This presents the idea thaI if sutlicient

time is given, stakeholder workshop' can be an effective melhod for conflIct resolution.

An jmponant project to promote ecologically s01l11dmanagement of floodplain reSOurCes

(fi~heries "nl! otller wetland products) for the _,ustainablc supply of fooo 10 the poor of

Bangladcsh is the Managemcnt of Aquatic Eco~y,tcms through Community Husbandry

(MACH) projecl (Winrock International and Others, 2002). MACl-! has involved all

community resource use", (fishcrs, farmers, the middle clilSs and eliles, women, local

governmeLll,and others) and considereu all tbe product.' (fish, plants, water and wellands

products) anu factors alIecting a wetland. The project has helped e,lablish a total of 42

community-based management organizalions, including Iii wetland rcsource manageLllenl

organintions (RMOs), nine upland slream reSOurcCmanagemenl committecs (RMCs), and

17dohas or river RMCs, These group' are ulilizing best re,ource management practice, on

more thaJJ 18,000 ha ofrainy ,eason wetlands and more than 50 km of streams. MACH is

seeing r~,ulls in the WEtlandsand communnies where il works. Posltive trend, are being

secn Lnfish production as well as overdll biodiversilY at all MACH ,ite,. MACH has abo

appreciably inl1ucnced Institutions and nation~l and local wetland policy and wiuely

di<,emim,led lESSOn<learned both within Banglade,h and in other countrie, (Winrock

lntematiollal and Othcrs, 2002).
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CHAPTER THREE

DF"sCRII"TION OF THE STUDY AREA

3.1 Location

1lIe i<ludylUeJIwlS selected on the blls~ of exisling ronniets in wiler usc lmollg dry

~SOIl .grieuItUIl" f,-~heries Ind lhe aqualic ecosystem dllll: to the subprojec:ts of

SWAIWRMP. A completed i<Ubproject:Siapagla J'CD subproject i5 selected ll' study

llf'e:l.After romp1clion of litis sub project on 1998. llgrieullurc production increascs

rcrnark.ably but fisheric.. production decrcll5CSup to 2JUI mlOn (from 1998 10 2001) III

Siapagla sub pmjec:t arca along with tbe deterlormion of fishen' !laIUS (LemD.

2008) .••••.1lic:1tindicales lite existing conflicts in the nudy llf'elL

•

_.-

-

-

-

-

,.

,

Sial"'gLo.FeD subprojec:t is 10eDledlit NllfIlilSadar Thallll..NIl'llil District. It is SilWlled

bet"'CCII the Afnl Kh.11to lhe West and the Cltitlll Ri,-cr to tlv: Northeast. NaluTllI

highlands dcfillC lhe Ea.stern boundary lllld a lox'almild dcflllCs lbe Southern boundary.

A small low pocket land liong lhe Afm Kh1l.1in the Nortbwenern comer of tile lxlsin

Iu" been included in u." subproject. 1lIerc arc seven villages in litis subproject 1U'C1.

1lIey IU'C:Cb.3.mru~Penlli, Al'llji Mitna. BlU'trIlITll,Bn!Jl:ldlllll:l. Olallar Bllialianga.

MllidanglL Jo-Jgurc3.1 iOOkate the location of Ninlil SodlU" wltcrc Siflptlgla FCD

subproject is Ioclled-

FlI:um3.1: N••.all Sad••. IlplllZlla.
(SwR:e: Banpapcidia. 2006)
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l=.'=ll
go, •••••••••

-_.-
"'1:"",3.2: Slapllllla Fell $ubproJtd DI"rllronsistiug Siapagb and Rnmmaro

l't'lltIla tor.

(~LGFD)

Sillp3glllllnd BnnllTmm "'gulllton lIf'e identified in thc: Ii!ure 3.2 by the green <;flloured.".

. figure 3.3 !oo•.•.s the dCUlilm:lp oftbe: projocl area.
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Figure 3.4: SllIpllgia FeD subproject llrell denoted by red rectangle.
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3.2 Climate

Narnil Dl,lric! experiences the ,ub-tropical monsoon climate typical of Bangladesh,

wilh hot wet SllllUllcrs from May to September and cooler dry winler monlhs. Narail

District <.IocsnOl have a climatic ,talion, Jessore (E-17) i, the neare"l stalion anJ is

therefore used for the analysis of Naraij District. There is only one rainfall station R_46 I

(Narail) localeu within the District Rainfall ,lalions lhal have innuence On the Narail

area mainly include R-462 (Salikha), R-411 (Madhukhali) and R-451 (Abhoynagar).

Mean annual districll'ainfall is 17111mill (ADR, BWDB and WARPO, 2004a).

Table 3,1 shows the mean monthly and 80% dependable data of Narail !)i,t,icl. The

table also shows that the ralllfall is heavily conccll1rmed during the wet se~son, which

accounts for about 78% of the tOlalannual rainfall (ADB, BWDB ~ndWARPO,2004nJ.

M~ximum tcmpcr~turcs v~ry from 25.8 "C to 35.8"C. The highe,t lemperature, are

experien~ed during the pre-monsoon period (Aril-M~y). Daily minimum temperature

can f1uelUntcsign,tle~ntly during the year, ranging fmm about 11.n"C to 25 9"C (ADB,

BWDB nnd WARPO, 2004a),

Table 3-1: Climatic data

""," ••• t •• ,., Y,h M" ',' Mo, ,," '"' Au" s," "" ~'"' '" A""

M,,,",,mT,mp n 2.'" ,"'J 31.1 31.1 35.' ,,, '" '" m J 1.9 29,7 '"' J I.'
Meno I,m, l ~) "'" ll.o ~M .9,' 10,1 l~,' '" 'S,. 20." '" m '0.' 2(, ,

Mm;momT,mp , ," 14,1 '"' 13,7 lJ,O 2,,8 2,,~ lJ,9 2,." 2)J 18,0 ''4 '""
Rcl";,, Homi'"y ("") ", '" "" '"' " '" " , 87,0 S6,~ no 75,0 " 76(]

w,,' 'p<'" ("'01') '" " '" "" , " " ,., '.0 " ,, '" (, J

Su"o,,", (he".' " " " " ,., " " " " " " " C,.,
ETo(mm/d) " 1.' 5,4[ 1,12 6.91 4,6, 4.49 '" '" "'"' '.J.1 ,,, IM'J

M,," R,,"f,lI (mrn) '" '"" "" '" 0
1~4 '" '" JJ4 lW '" 2J 0 120

'" I
lI<J%D'p,,<Iool,

'0 1),0 " 61 ,0 "'0 20' 2"-' 2(,6 '"' " " '0 134"
Ro;,rall (''''")

SQur~c;BMD and WARPO (ADB, BWDil and WARPO, 2004a)
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3.3 TOJKl'J:n1phy

"flK, ground elevalion of cuhivBbk: l.nd in lhe ~ubproject varies between 1.6 and 4.5 m

PWD (WED, 1998).

Table 3.2 and Figure 3.5 mow the existing 1:lIIdpattern.

ChlInp (hell CIuIngo ("J'J
o 0

~ '"" "-663 -100
_110 .100
o 0

~a1" FISh tid
(F2.•F3)
NlItA1elt Fc+Fl .•F2.•F3 '"'"

"
o

'"

o

."o
o

.,'"o
jR}:High land, nol flooded; !,Ic Medium high !:Ind, !'bod depth 30 10 90 em;

F2=Medium low land. Flood depth 90 10 180 em. F3"Low bntl. Flood dq!Ih over 180

em) (Suurce; LGED. 1998)

"'" ,.. "" "0no •••• • I

Ie•••""""-1""'._"- -".,]

• • " - -~---• •• •
m
•

Figure 3.S; Land U5CBnd bnd types.
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3.4 Hydro.Morphology

3.4.1 Hydn,mctric stalions

The hydrological analysis was conducted on lhe ha,i, of dala from lWo hydrometric

slations lI\side Narai] di,lrict area_ Table 3,3 shows the station name and number of

these stations.

Table 3.3: Hydtnmetrie stations relevanl t" the study area.

Station
Name of Stillion Type Dllla Availability

N.
Water

Level
Discharge

Ciliua River al KhaltorIllagma
Tidai N"55 Yo;

(upstream of the study area)

30
Atra River at Afraghal

Tidai Yo; y"
(downs\ream of lhe smdy area)

3.4.2 Afm river

The Afl'a River originates at the entrance of Naraii District due to the bifurcation of lile

Chitm River. The river Alra flows East for aboul 1.5 km enlers JCSSOI'C District and

subsequenlly n"ws back into Naraii Dislrict and bifurcales near Maijpara; one channel

rejoiru; to lhe Chitr~ River while lhe ,econd now,; 10 the Bhairab River The river doc,

not have uny gauging station.' (ADE, EWDB and WARPO.1004a).

3.4.3 Drninage system

Nllbllglltlgn-Chitra-Afr.l- Bhairah S)'stems

This drainage area e~lends Irom the North.West 10 the South following the Fmki,

Chitra, Afra and Bhairab River~ a~ its intemal drainage syslcm.
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In Narail Dislrict, the area lying belwccn the Nabaganga and Chltra Rivers (Chenehmi

Beel Projecl) rorms a trough-like drainage basin, whieh also carries the drainage li'om

the Magura Di,tricl through the the Falki River. The f'atki River is a distributary of lhe

Nabaganga River, locally called the Bcgabati at the downstream reach. This drainage

problem is further compounded by flood flows from the Nabaganga River, particularly

in the Southern ureas 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 betwecn the Chitra and Bhair,J.b Rivers up to lhc Afra Khal is the

drainage area of the Bhaimb River, The drainage flowl>lhrough the Chitra-Falki enters

into the Bhairah through the Afra Khal. The Bhalrab River in the lower reach "

susceptible to drainage conge,tion because oftlw high water levels in the M~dhumati ~t

the Halihx Cut in the monsoon sea,on (ADB, BWDB and WARPO, 2004a).

3.5 Environment

Siapaglu Flood Conlrol and Drainage structure has modified the natural now pattern,

flooding and drainage which con,equenlly bring changes in Waler levels and flows on

both sides of lhe control struclure.'; sillation ; ero,ion; flood regime; ground water IGvcl;

soil moi,ture; pOlable and irrigalion waler availability and the conditions affecting

human and animal health. D~mage has c~used to wild fish slock;, r"herie.', nalural flora

anu fauna (ADB, BWDB and WARPO, 2004a).

A major eLlvironmental impact is connected wilh the wa,h or agricultural re,iulIe, 11110

the welianuslfloodpiains lhrough bioaceulllul~tion and biomagnifications that C~USE'

flsh, shrimp dise~se and death. The hlocking of migralion routes, loss of nursery habitat

and dry sea"on refuge" combineu wilh heavy fi,hing pressure" have had a pt'Ofound

impact on the tisberies seclor, and the livelihoods of many poor people in rural are",

who dep~L1dOn fi,herie, or food and income. Indeed, aquatic biodiversily lo's i, of

illo,l COncern to lhe poor. Studies have shown thaI lhe poor consume the highest

diversity of fish, and trends towards reduction in diver,ity of fisherie, and aquaeullure

syslem, are likely to be detrimental to lbe poorest groups (ADB, BWDB and WARPO,

2004a).



The pre_l1l()nSOOnmean flood at 1.6m PWD ISwilhin lhe banks of lhe open Smpngla

khal, but the 1:10 year pre-monsoon flood al 2.H9m PWD and the mOl1>oonmean nnd

1:10 year floods nt 2,51 am13.74 m PWD re'peclivcly damage Bora and AIlS!Aman

crop", At tbe end of lhe monsoon all water drains li'om lhe khals and the <oil" become

lOOdry 1',,1'growing Rabi crop" (LGED, 199R).

3.6 Resources and Livelihood

Resources

Afra khal is very rich in fish species and the water level al Afm Khal is adequ~te for

fish specie~ throllghout the ye~r.

The soil of lhe ~llldy nrea i8 ferlile. Waler i8 available and 8ufficient lor irrigalion. A

wide range of cropping patterns is found in lhe area, but the major palterns are ricc

based. Pul,cs, ollseeds, vegelables, jute, wheat and spices are main non-rice crops,

Livelihood

Though the livelihooJ of lhe sludy urea is mainly dominated by agriculture, a small

porlion of the local pcople depeud8 on fishing, In term" of land holding, farmer, can be

categoriad as small farmers (up to one hectare), medium farmers (onc to lI11'eehectare,l)

and large l,mllers (more than three hectare,,) (Paul, 1995), Fi,her groups can be also

calegorized a, "professional" or full time fishermen. seasonal or part lime lisllermen,

and "sub"i'lencc" lisherlllen. Table 3.4 shows the Ii\'clihood paltern ami Figure 3.6 and

Figure 3.7 pre,enl the farm size di"lribulioll and oc~uraliollal dislribulion, respectlvely,



Tolllr 3.4: Household ronn ~1U'dlsl ribullon lind orcup:ollon dl~rihulloll.

IOfumen.;n.Jdethe 'eel

to landlr:ssinside the !iU

(Sou=; LGW. 1998)

"..,.,..
".,.
".".,.
S•
••

FIgure 3.6: .'lInn sin dl!trilmliou.

(According 10 f"",,,,1S imide the :<ubpro~C1)
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}l~re 3.7: Orc:u""tlonal dl~trtbutlon of hou~oldJl.

(According to Inndll:H insidc the subprojecl)

In kharif.1I (July.Qctobcr), 1nln~plamed AJI:I:l.lIi, the lTIlIincrnp yown under Tflinfcd

conditions. l.ocal T.Amnn MS a longer Slem nnd can with,land some dcgree of flooding

whill: Ihon.51em HYV, a'" cultiVllled00 land. with Inwer deptm or flooding. B. Anum.

i.e. deep waler nee, i, able to grow in deep waler of more lllan 2 meters and " mainly

cullivnled in beds and depressed bll5ins. II is a phntMcmitive crop wilh 7 to II month

!\rnwth durntion (ADB. BWDR and WAR!'O. 200ta).

R.bi (Nov.Feh) crops such as wheal. mU51ard,\cnlil, gmsspoe. spices and vegctoble.

lin' mainly grown on =idual moi51ureand somelimes with available irrigation water.

IIYV Born is lhe main rice crop which i~mainly irrigated by slutllow tuhcwcU,

(STW.). Lack of surface water during the dry Kawn limits the upansion or Inw lift

pumps (l.LPs). An cxlemive tlmI i. !'till under local VlIrietie•• pmiculnrly during Au.

llld Aman !leawn., producing low yields which indicm:elhat tbere i. ",HI considerable

potential to inc:rca", crop production in the dislrict (ADD, DWDD and WAR!'O,
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2004aJ.TilE dominant cropping patterns in (lU" "tudy area are. Boro.f'all(lw.HYV

T.Aman, Fallow-RAman, and Vegetable,-Jute-T.Aman.

Table 3.5: Major eroPlling patt~ms in Narail.

Cropping PlIUcrns

Rabi Kharif-l Kharif-li

80ro Fallow T. Aman

Fallnw KAman

Vegetable, Jute T.Aman
Wheat Jute T.Aman
Pulses Jutc T,Aman

Oilseeds Ao, T.Aman

Wheat Mung T.Aman

Oilseeds Jute T.Aman

Source: District Agricultural Office (ADB, BWDn and WARPO, 2004a)

3.8 Fisheries Profile

Thc aquatic wealth i.e. the indigcnous fish species are being dcpleted day by day along

with the reducti(lll of aquatic habitats, Narail is blessed with many potcntial

bcels/floodplains whieh had 260 fish specie; 2-3 llecades carlicr but Il(lWabout 45'70 of

fresh w,lIcr spccie.' are threatened and critically thrEatened. Thi, has occurred dUEto

reduction of aquatic habitat, (loss of aquatic hahitats), over fi,hing, dewatenng and

water is withdrawn for irrigation, ThereforE, a good number of ,anctuancs have been

e"tablished particularly in flO(ldplain~, over fishing have been establi,hed and tilc

threatened fish species and floodplain/riverine resident spccics shall survive (ADB,

BWDB and WARPO, 2004a). But, there is nn "anctuary within the Siupugla FCD

subproject area.

The inland fi,hery in Narail is at critical point in its dcvclopment. The degradation and

lo,s of fisherie, habitats are increa,ing and a national pcrspective is e."ential tor thc

sustallloble development of our aquatte I'e.,ource, and fishcrics. Ecosystems are
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threalened by faSI changing land configuralions, wetland loss, pollution and drYIngOll!

rivers. kh~l~ and beels and de,lruclive fishing is going on there during dry ,ea;ons

(ADB, BWDB and WARPO, 2004a).

The phYi>icalc()ndilion~ of Fi~heries habital" (Rivcr~, beels, Baors and Khal» are being

delerioraled considerably because of over,iltation every year al a result the

lopographical CQm.litionshave appeared at l1l>odlands(flat) more or Jess. The following

characlcristics are in Jiseernible (ADD, SWDB and WARPO, 2004a):

• Silted up beds, kh~ls and rLvers

• Reduclion of Aquatic habitall everywhere but 10a lesser extent

• Overfllhing through snmllest meshed .Ii"e nelS are called currenl jail. The

perennial beels have been intensively fished by leaseholderMfishers/farmers

fl>rfishing.

• Dewatering is a common praclice anJ reduction of fishcries hRbilals.

• Wilhdrawal ofwaler for irrigation to paddy fields

• FiHmg up the deeper areal for paddy culuvation and thereby causing

expansion of area for agricullure

Major Constraints

Loss of dry scason fish habitat, 10" of connections between dry sea,On habitat and tile

f1oodpbin.<,over fishing or tislling of undersized fi,he,. largc sca1c abmaclion of waler

for irrigale, alteration of 'pawning habll~1by damming or changing of river c~usc and

olher such natuL'oland manmade factor, are responsible for lhe decline of opcn water

fisheries. In the face of lile above siluation the ,lmtegy ,hall be to increase fish supply

by way of major increases in aquaculture production. imports and conservation of fish

stQcks (ADB. BWDB and WARPO. 2004a).

The major constrainls hindering lhe maintenance and devel"pment of Inland capture

fisheries of BangbJesh have been reviewed in detail in recent years, The greatest

problem idenlified Il~s been caui>eJ hy lhe eXlensive development Qf varioul flood

protectiQIl prl>jeets, often linked with improved drainage and irngation programs,

Nationally. lhe overall cffeet of these programs has been convel'led a sizeable area'; of
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seasonal welland, which oncc supported productive fisherics into agricultuml arca"

prineipall y for [he purpose of increased rice production.

• Los> of aquatic habitats

• Interference with Ii,h migrations

Use of incremed lise of Agro-chcmieal to enhance erop production

Lack of effective fisheries management

•

•

•

•

•

•

Laek of information

Reduced dry season river flows

Water pollution

Over- lishlllg

Exploitation of juvenile & broods prior to breedwg sea,ons

Use of destructive gears

Dewatering 01 beels, canals, rivers & other water bodies for irrigating the

erops fields

CompartmentalizaLioll of rive," ,hut. l>loekmgthe riv~t !low f"r aguacullurc

practice,.

3.9 Project ObjN,ti\'e of the Siapagla FCD Subpro,i~ct:

The purpo.,e "fthe Si~pagla FCD subproject in the original propo.,al wa, to {i}construct

one ,Iuicc at the outfall of Siapagl~ Khal to check inllow Ilf tidal flood from the Arm

Khal, (il) Re-e~cuv"te the Kh~l to improve drain~ge>and (iii) construct embankments to

prevent overland flood inllow irr to thc Si~pagla Khal b~sin (LGED, 1998), Later, lhe

SSWRDSP fBPPM te~m reviewed and rcvised on the basis o[the information supplied

from the licld and on the results of stand~rd social and technical analyses.

The rcvised elements ofthi, subproject werc (LGED, 1998):

• Suhprojcct Type: CF and we
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• Concept- (i) check inflow of tidal flood, into the sub project basin from the Afra

Khnl by con,tructing two sluice/regulator structures, one at the outfall of the

Si~pagla Khal and On a local drainage Khal in the North-we,tern Cornel'of the

basin, and (ii) COnServewater in the Khals for post monsoon cropping hy do,ing

lh~ slide gates at the end of the monsoon season,(The capacities of the Khals are

,ufficient for the drainage of local runoff. the boundnry road, and natural

elevated grounds are high enough to pre,ent inflow of external t1oods)

• Subproject Boundary: A small low pocket of land along the Ali-a Khal in the

North-western corner of the basin has been included in the ,ub project.

• Subprojecl Gro.l, Area-1275ha.

So, from the above, we can conclude that the objectives of the subproject are:

I. To check saline intrusion (from the end of March to Mid June).

2. To con,erve water at the end of monsoon season.

3.10 Mojor Cost Components of the Subproject

Siapagla rCD subprojccl is consi:.ting of Siapagla two vent regulator.1 and Barmara one

vent regulator. The gross subproject area is 1275 ha and the net area is 975 ha (Source:

LGED, 21)1)7b).Thc projEct area is situated just left side of the Afr~ River and an

embankment rUnparallel to the Afra River to protect it Ii-omflood.

Major CO'lcomponents arc given below-

Table 3.6, Major cost components of the Siapagla FCD subproject.

!"m QU~nt;l Rate Cost
Re-excavation of khnl O.Okm BOT 18.32!m3 BDTO
Sluice! Rgulutor (2 vent 105m ,

1 "" BOT 181)0000 BOT j 81)001)0
1.8m)
Sluice! Rgtllutor (I venl 1.0m , 100 BOT 1100001) BOT 1100001)
1.810)
Total BOT 2900000

(Source: LGED, 1998)
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3.1 t Becl~ under the Siapagla FCD Subproject

The Kajla and Khamar beels are under the full control of Siapagla FeD subproject.

There arc also few beel, (Chamrul beel, Kuri beel, Kunr Dob beel, Chandar Kuri bee!'

Mandar!ola beel. Machimara beel) which are under partial influence of the Siapagla

FCD project.

Annual cycle of these nOnperennial beels Can be described as follows-

Table 3.7: Characteristics of four cyclic phases of floodplain.

Characteristics Phase 1 I'hase 2 Phase 3 Phase 4
Phase T' e Resting Pre aratory Growth De~a '
Period January_ April-June July-September Oetober-

March December
Water Almost D In canals Emire beel Water re,edes
Fishes Shelter Prepare for Grow Move to shelrer

s awmn
FishiLl Residue Almost nil Moderate Peak
Paddy Bow growl Boro harvest! Aean Grow Harve,t

"" odd eerminate
Decay Dcy Germinate Grow Peak Dccay

Water hyocinth Re"t Germinate Grow Decay

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

Generally Beds are divided into five categone, bosed on the limnobiological feature,

They are- open, closed. perennial, Semi closcd, semi open. Both the Kajla beel and the

Khamar bee! are umler elosed system due to the t100d protection embankment with

water regulators. The regulators operate in SUmmer and late winter. The beels are

shallow in a flat basin. A huge portion (70-80%) of these beel~ are covered thickly wLth

paddy. WJter hyaeilllh coverage does not eKeeed 10%, while aquatic vegetation COver,

10-20%. The paddy areas hold considerable amounts of macrophytes as welL Warer of

these category floodplains contains low DO (2-5ppm), low pH (6.0-6.5), low turbidity

(4D-50ppm) and moderate conductance (100.150 us/sec). Plankton count is on low side

(phytoplankton 25-40 ufml; zooplankton }00-400 u/ml). Beels under this calegory arc

dominated with derritus food chain (Paul, S.K. and Majid, M.A., 1997).
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3.12 Walcr Management and Governance

The Small Scale Water Resources Development Sector Project (SSWRDSP) is designed

in such a Inanner that the water management and governance of the proJcctl are carried

(lut by the beneficiaries themselves, For thi, purpo,e, the stakeholder, formed a Water

Managem~nt Cooperative Associations (WMCA) in every subproject. The W1\1CA i,

formed by the direct V(lteof beneficiaries, and is mainly facilitated hy LGED. \VMCA

consists of a President, Vice President, Secretary, Ca,hier and at least 6 to 8 member,.

WMCA i, the proper authority to manage thc SSWRDSP. One of the prime

responsibilities ofWMCA i, to C[ltlectthe 2% (average) of thc implementation costs of

the project from the beneficiaries. The personnel of WMCA are trained by LGED/

others organization on the fi,h culture practices, integratcd pcst management, as ",ell a,

the use of compost and green manure fertilizers The optimum benefits on agriculture

and fisht'ri~, from the subproject area largely depeml on the active and proper

involvement of\VMCA.

The 'W1I.1CAof Siapagla FCD sub project under SS\VRDSP was formed on 27'"

October, 1997; registered on 10,1>April, 1998. The WMCA registration no. is 9 (LGED,

1998). Though it was very active at initial stage, but day by day it became less acti,e for

several rGasons. Some of them are: irregular meetings. communication gap among

member>. lack of proper documentation, etc. Thi, is verified from the field S\lrvey

through FGD and Interview. The members of Siapagla WMCA are: I President, I Vice

Prelidem and Secretary, 1 Treasurer and 420 general members.

The present condition, of \YMCA are given in the following tables (LGED 2007a):

Table 3.8: General information.

WMCARc~ Dalo 09/No,"
tOl2l98

No, of ho",.hotd j" Sut>-Projecl 515".No, of benetl,iMY household m
"""Su[>.Pro'eet area

No. of hnu,ehold havmg bnd in

""SuI>-Pro'eC["rea
No. of household ilavj"g

'"rnombe"hLp ut W)..tCA

CO" of Suh-Pruj<c! (be taka) 24,53

Roo'Ohj<c!;v< of Sub-ProJee! )VI",;';'.ment

I"fr,"ructurc

I) EmbJ"km."l (km)

2) C:mal (khat) No.
"on valionlre-e,oa vallun ~

Re ulolor ,
3) Co"'lrucl;on Wm

StOlCO ,
Oth.r<
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Table 3.Y: Institutional information.

M

'""'M
'C%

241081201ll'i
R<: lilor
['co ular

Table 3.10: Financial m:magement.

Tk 1.2L1S0,OO
Tk 22,360.00
Tk91,950.00

Tk 6 870 00
Tk 3.08,OOO,1J!)

U%
"""

20/06/2006
Ye:J;-":u

Table 3.11: WMCAISub-Project area visited by field level officers of LGED.

WMCAAc[ivi,)' Exec. Up"'- A,,,,
Sociologist

Sub-A,,!. Commu"ity CO'Hmcnl'0 En~. En~. '0 Or on"or
Year! General MootLn' , , , , ,
Mon,h[ ~1<c';n" , , , , ,
Weeki MeetLn I , W , ,
Ma;n~,ce , , " , " ,
Train;n fur Pro'." Area , , ,
Microw,," , , , " , ,
Table 3.12: Operation and maintenance (O&M).
Date of 0& \1 c<Jmmin•• forma';un 181l0l06 Current ea,', [annedlc<Jm lewd worb

Sll, excavallUn/weed removal/gate
Tra;ned un O&M palntlnglgr=lllgichang;ng of rubber

seall o,hers
10m' 0&\1 Aecuunt ;-":0.
Baok: Son"l; Rank Br,nch: Tu[arom 0' CandLt;on of ,tructuce,

Date of joint '"'pectlOil for Sub-prujcct a) Embanlanent: ROOO\'OI;Onneeded

infra'tructl" < [611[{()6 b) K!Jaa[(="I)ldroi,,: SLI,e,cav3tLun
needed

0&\1 budge' fo, Curren' year n e) Reguilltor/gale: Qu;te OK16,14,047
Unu,iJized ,,"'Ounl "r previous y.ar'"

Tk 2,047 d) Cuh'.n:bud et
Curren' }'<ll'-" coll.elLOn of O&M

Tk,32,OOO e) O&M Shado
" "Volunlnr flL"Lnlcn.ncc work Tk 6,32.39(l
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Table 3.13: Information on other sub-committef:.

Agricuillire Fi,herie' aonder Pm'l'ny
Subje<t rc1o",d relored related ,lleviation

relaled
Date of fon""tioo 10109/200li 1811112006 2011012004 05/10/2004
NO.oftraioed erooooei ""d to "Yearl I
Planned arl roduclion
Exh,bit;OJ\ 1,,,,,,
Tn, ection b U ",Lila level oITtoe"
'n,pectlon by Umon level officers

(Source: LGED, 2007a)
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CHAPTER FOUR

METHODOLOGY

4.1 Seleetion of the Study Area

The main criterion of selecting the study area was the exi.,tence of confhcts between

irrigation and fisberie, due to completion of the water resources development project.

Secondary literature gave a clear indication of the SOllrCeof cont11cls, impact of water

resOurce., interventions (e,g.; FCD/I, embankment, etc) on irrigation, fisheries. wetland,

ecology, etc. in the region, SIX subproject, - Khatnur Beel WCS Subproject, Siapagla

FCD Subproject, Bahirgram Subproject, Debbhog Subproject, Panu Khal DR & WCS

Subproject and Chandliliar Char FCD Subproject were visited to finaii~e selcctlOn of

the study area. FGD with local stakeholders, interviews with local people incllldLng

farmers, fishermen, women. and a detail reconnaissance survey were conducted to

identify the study area Resollrce factor, time constraint and the ,i7e of the ,tudy area

were also considered for such selection. Finally Siapagla FCD (FC & WC type) ,ub

project v'a, selected for the study_

4.2 Data Collection

Both qualitative and quantitalive data have been conected on Siapagla FeD subproject

area from primary as well as secondary sources as per requirement of the ,tudy to

addre" the objectives. Qualitative data have been collected from the field mainly while

most of thGquantilalive data have been collected from tile secondary sources, A number

of methods i.e. Foeus Group Discussion~ (FGD,), wuctured and non structured

interview" "takeholder workshops along with collection of data from secondary

sources, lll~asurement of water level at the two regulators (Baramara and Si~pagla) ,

collection of water level and rainfall data for several ye~rs from CEGIS and BWDB

have been LL,edfor data collection of the study.

Data colt~C1ion f(lcused on the nood control and drainage inlerventions and their

impacts on livelihood and use of wetland resources. Particularly data On agriculture,
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fisheries and aquatic ecosystem were collected to identify water use ~onfhct" its

management practices, options to minimi,e the ~onfliets in the study area,

4.2.1 Primary data collectiuo

4.2.1.1 Focus group di~cussions (FGDs)

A total 01 eleven (11) FGDs have been conducted with different slakeholders such a,

fishers. larmcrs. female group, members of \YMCA (water management cooperative

association) and mixed groups of community people with similar interest. Guidelines to

conduct FGDs were developed on the basis of the objectives of the study. A lilt of the

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

Table 4.1: FGDs at different [ocatioos.

81. Typc of respondents Locations

No

1 Members of WMCA Khatnur Beel WCS Subproject

2 Members of WMCA Siapagla FCD Subproject

3 Members of \VMCA Bahirgram Subproject

4 M~mber> of \VMCA Dcbbhog Subproject I
5 Mcmbers of \\'MCA Panu Khal DR& \YCS Subproject
6 Members of WMCA Chanduliar Char FCD Subproject

7 Femule group Siapagla FCD Subproject

8 Farmcrs Siapagla FCD Subproject

9 Fi,h~rmen Siapagla FCD Subproject

10 A mixed group of similar Siapagla FeD Subproject

inierest

11 Female grolLp Siapagla FCD Subproject



4.2.1.2111terviews

Key Informant Interview.' (KlI) is an imporlant melhod for collection of informali,,,, on

the overall aspects of lhe study based on observations and experience\ of the local

community, Klls were conducted where necessary and feasible in the light of the

objectives to gather qualitalive informalion on water use connie!s and possible remedy

for such conflicts.

Struclured Interviews with resource persons of different organizations (LGED,

Agriculture Deparlment, Fisheries Department, NGO:. - Baehte Shekha, Sh~bolombi)

have been conducted with a target to collee! bolh qualilative and qu~miwti\ie

information on cerlain a'pecls as per requiremenl of lhe study.

The list of interview, i, given below:

Table 4.2: List of interviews with inteniewcc.

51 Type of Interviewee

No. Int~rview

I KlI Fi,berman

2 Str\lctured I'isherie\ Facilitator, LGED

3 Structured SociologIst, LGED

4 Structured Field facilitalor, LGED

5 KII Gate operalor of Baramara Regulator

6 KlI Gate operalor of Siapagla Regulator

7 St,uctured Agriculture Officer. Narail Sadar

8 SlruClured Agriculture Sub a;si,lanl ofticer" Tolarampur Union

9 KII Local farmers

10 Slt'uctured Senior Upazila Fisheries Officer, Narail Sadar Upazilla

II Structured As~istam Fisherie~ Officer. Narail Sadar Upazilla

12 Struclured Agriculture Engineer, Narail sadar Upnzilla

13 Kl! WMCA member\

14 StL'lIctured Member. Baehte Shekha

15 St'liclUred Member. Shabolombi
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4.2.1.3 Stllkeh"lder workshops

Two stakeholder workshops have been arranged to Identify lIgreeable InLtigation

measures and to explore the feasibility of using such workshop in future a\ a piatform

for conflict remlution. The stakehoider workshop at union level held nem Siapagla

regulator with local stakeholders and the stakeholder workshops heid at Narail Sadm

level with UNO, Nmtlil Sadar; officiais ofLGED, BWDB, NGO's etc.

4.2.1.4 Field reconnaissance

Field rec()11l1~issancewere done five time" in the 5ubpmject area to have a clEar idea

abolll the location, people, socio economic activitics, project boundary, livelihood of

general pcople, impact of FeD intervention pal1icuiariy on agriculture, tishcne.\ and

aquatic eco,ystem, that heiped in arranging FGDs and identifying peopie for key

informant interviews.

4.2.2 Secondary data collection

Related puhlications (books, journal<, resear,h reports, al1ieies published in the

newspapers) have been consuited for eoileetion of relevant 'econdary data on study

area. Beyond these, secondary data have aLlobeen collecte<Jfrom different government

sources iikc agriculture e~tension offices, fi,heries offices, LGED, BWDB and nOn

government ."mr,es like 1\'I"M,CEGlS, NGO', (Ba,hte Shekha. Shabolombi) etc.

4.3 Limitations

Time and resource conltraints are the main limitation of thi, study. The field visits were

conducted only during the dry season. The study would provide a mu,h better picture of

the area if the field surveys were done throughout the year. Measurement of homly

water level was done only for two days from 6 am to 9 pm. Similar water level

measurements during different seasons of the year would provide a more repfe>ent~tive

water level variation, particularly during the Spring and Neap tides. Though this study

proposed a feasible platform for conflict resoiution, but the suitabiiity of thi, fea,ibk

platform could not be checked <Jueto time and resource ,0nstrainL Disruption in aquati~



ecosystem requires a de(ailed investigation which was not possible wi(hin a very ,hort

time. Due (0 (he same reasons, (he detail asses,men( of >oeio-economic and

environmental conditions, limnologieal parame(ers of we( lands was not done.

Details 0 f Ihe field visits are given ill Appendix A.
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CHAPTER FIVE

IMPACT ASSESSMENT

5.1 Introduction

To enSUle food security for (hc rapidly increasing population, the government of

Banglade,h ha, undertaken largc scale agriculture development pl'Ograms, focused

primarily on rice production, A major element of thcse programs i, water management

for flood control and irrigation. For this, a nllmber of FCDl ,chemcs have been

implemented. Siapagla FCD subproject is an example of thm scheme,

To determine the imp~ct of flood control and drainage project On Iivelihood, agricu iture,

fisheries and aquatic resources, focus group dIscussions (FGDs) with the fisher groups,

farmer groups, female groups, mixed groups of similar interest and llllerview, with

local people, and resource pel'sons havc becn conducted. The information includ~d

their observation On the resourccs and their use, management ,illce long back and

reported [hc changes of wetland (khal and beel) resources due to the intervention, The

impact a' found in the sl\ldy has been describecl below-

5.2lrnpact on Livelihood

Beel, play an impm"(ant role in the livelihood of general people as they provide fishery

resource, for many households in terms of income and food, Thi, is particularly

important for the poorer households as they have a very few options for income

generation. In spite of the importance of these resources, policy makers have ignored

the inland capture fisheries sector in Bangladesh Mo,t devel(lpment policies prioriliLecl

agriculture neglecting or giving less priority to fisheries sector (World Fish Centre,

2007a). Ai; a result, a major portion of the beels came undel' agricultural activities due to

beel dewatering under the feD subprojects, This promoted agricuilural activilles and

food graHl production almost tm-ee times as much the pre.project situation. Surely. thi,

benefits [he people whose livelihood depend, directly or indirectly on agnclIltlltc,

Rapid ag,;culture intensification hal created local employment opportunities for the

poor people and fisher', income increased from business opportunities and rural
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transport OVerthe years. In contrast they have reduced income from fish tracie, livestock

and other SOurCe,(World Fish Centre, 2007b),

According 10 " survey report of World rish Centre, it was found that the fishing

cOffilllUnltyin Banglade,h is characterized by the poor with thc majority possessing

very lill1c assets. The fishers rely primarily on fishing for their livelihoods. The

declining trend of [ish production from capture fisheries over thc l",t three decade, has

negatively affected their livelihood.,.

Most of tile people dependent on fishing and other aquatic resources for maintaining

their livelihoods for ages have been compelled to change their profes,ions and cngage

in agrieullurdl practices, vanl ricbhaw pulling, small lrades and other professions

around the areas such as different upalillas, districts and even divisional towns causing

social and eCOnOtlllChardqhip in their livelihood\ (Ali, 2006). They are unable to movc

to other prolltable income earning actlvities due to limited acccss to financc. Again their

aCCessto lakes, rivers and f1(}odplains is strongly "ffected by the peop1c who control

aquatic rcwurces at the locallcvel, particulorly tllc nch and elites, Tile same condition

prevails il\ the Siapagla rCD subproject arca. At the pre project condition. tishLng

activity was ac~e,sible to all and the economic condition of the fishermen was qUltc

satisfactory. But at the post project condition, the lishing community suffer from

extreme poverty and thi.\ FeD sub-project ~auses severe ncgative impact On the

livelihootl of the fisherman. So. they are changing their livelihood. It wa, also found

that the n~iling community is nol properly compen"ated and only solvent pcople are

allowed to catch fish 1Ilthe khaL

5,3 Impact on AgriculluFdl Resources

At pre proJcct condition, "ingle crop cultivation was the major feature in lhe Kajla beel

and Khamar beel area. Salinity problem was severe and affected the cmp yield. But. at

thc post project conclition. the cultivated area has increased in the low land The Boro

cropped drea has incrcaleu in the'surrounding areas of the beel because of carly

recession of inundalion water due to the project interventi(}n,. Boro cultivation area has

increased not only in the lowlands but also in the mOStoflhe medium low lands due to

regulating thc water level. Recently. Boro HYVs replaccd the local varieties of Boro



paddy almost throughout the project with the conlrol of pre-monsoon floods and an

expansion of mechanized irrigation. Mobile machines for threshing paddy and rice mills

were also found in the projcct area. There is also some negative impact on agriculture as

the exclusion of Hoods has obstnlcted silt deposition in the project area which has

decreased 'oil fertility.

AgricultllL"chas bccome the highest single labour intensive activity. This is because of

the changes in agricultuml pattern with the introduction of high yielding varieties

(HYV) and modern technologies in the fields, which have rai.,ed tremendous increa.l~ of

crop production through irTigation,cultintion of two crops in the same land.

The main purpose of the "ubproject is to increase the crop production. The appraisal

report (LGED. 1998) shows an overall increa"e of 2705 tons (84%) for cereals:

production of pulscs will increase by 343 Ions (47%). Table 5.1 illustrate, crop area.

yIeld and production by land type under both pre and post sub projcct conditions. Figure

5.1,5.2 "nd 5.3 show comparison of agricultural land type at pre and post projcct

condition. comparison of cultivatcd crop area per land type at pre and post projcct

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 areJ

and crop production by year respectively.
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Table 5.2: Actual production by year.

Y~ar Crop So.son A",. ha Pr<:>d"ollon In (on
Ce",al Non C.r<al Ceroal Non Coro.1

1997 Khanf.IIAu, (Pre ",o,",uon) 420,00 274,00 631.20 6&500,~, Khan1':!.! (Mon,oon) 865.00 0", 183620 000,~, RabilBoro (Win'er) 270,10 439,YO 944.90 409,70
1555,10 71390 3412.30 ii4470

,~O Kharil-2lAman (Mo"soon) '0; 0 2148.9 0'0; 0 2148.9 0

"'" Kh.rif-II Au, (Prc mon"'on) 430.2 m 680,6 846.2,~ KharI1_21(~1on,oon) '0; 0 2036.1 0,~ RubilIlnro (WiOler) 3U4.3 466.7 1166.3 541.1
1099,S 749.7 38~3 i3~7,3

200i Khorif-II Au, (Pre monsoo") 42K3 277.3 no '"2001 Khanl_21 (Mon,oon) 863.4 0 2722.5 0
'00' RabLlBnro (Wi Iller) 330.4 488.7 1150.6 403.9

1627,1 ''" 4583.1 1177,9

'"'" KilMif.I/Ao, (Pro monsoan) 433.2 295,5 7674 8OY.4

'"'" Kharif-21 (Mon'aan) 822.6 0 2945.7 0
'00' RabilBafo (Winler) 448.6 541.6 1735.8 689.2

1704.4 837.1 5448.9 1498 fi

2003 KhJrif-I/Au, (Pre ma",oon) '" '"' 235,9 449.5
2003 Khal il-21 (Mon,uon) '" 0 3200.6 0
2003 RabilBafO (Wi"ler) OM m 1732.7 403.9

lJl6 m 0169.2 853.4

00", Khmil.11Au, (Pre ",an,oo,,) 158.7 m 3925 '"''0", Kharil.21 (Mun,oan) 870.5 0 2709.2 0
2004 RaililBoro (IVinter) 439,3 0 227H 6 0

1468,5 '" 5380,3 '"
(Source: LGED. 2006)
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of 1i.1Jc:5.nd fi~rie. ~un:e. were easily available and acce-.sibk 10 the gr:nernl
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The womcn were not involved in the fishing activity except its processing and drying up
at home.

But after the project. wellands and low lying tlood plain areas thaI prcviou.ly flooded

for prolonged period~ have been transformed in to agricultural lands, A~ a result.

exlensive areas of floodplain wetland.~ thaI had served as feeding and breed"lg habitat

for small ,lnd large native Ipecies offish have heen converted and migralion rOUleshave

been disrupted.

Furthermore, general intensification of agriculture practices in irrigatcd area, is likely to

lead incr~ased usc of agrochemicals, Pe,;licides, in parlicular, are u threat to local fish

slocks. The traditional poor fishers have losllheir fishing access due to the involvemcnt

of influential non fishel'S (mainly rich farmcrs). They have laken control OVCI'potenti;)1

fishing grounds and manage thc overall fi,hing activity. The traditional poor Hindu

fishers have chonged their profession and being engaged as Iabourer< in fishing, day

labourers, agri- Ial:>ourersand in other works, whatever avaitable to mainlam lheir

livelihoods,

As a general rule the Indian carp species can not breed naturally in still watcrs, so that

sexually mat\lre fish hal'c to migrate from beel> to rivers and lral'el considerable

distances up,tream in order to reacb suitable spawning grounds. This lake, place during

the early flood, i.e. May and Junc. The masse\ offertilJsed egg' (spawn) then drift back

10downstream, hatching out an roule and as the floods continue to rise are swept from

lhe rivel's and di,;tributed across lhe inundated floodplain where lhey grow. ol'Cr

wintering in perennial water bodies such as beels. Blackage of either the May I June

spawning: ru~ or of lhe subsequent return af young fi,b, inevitably results in the decline

and eventual extinction of such fish sloeks Irom both the beel areas concerned and

rivers (FAr 12, 1991), which eX<lcllyhappened m our study area.

A range of specie, of olher kind, of fish live permanently in stalie water and can breed

In pools, !looded 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 hal

accessory air breeding organs enabling lhem 10 survive in mar\hy condition; or even

periods o~ semi drought. Of secondary importance and low value in the past, the,;e fish
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are now the principal componenl~ of the capture fisheries in FCD affected areas
(FAPI2,1991),

The imporlanl polential adver.se impacts On fi~heries (FAP 12, 1991) due to this FCD

project arc listed below-

l. Loss of fi,h production due to lhe loss of flood habitat during the monsoon,

1'- Obslruction to the movements of fish (adults. juvenile, and hatchlings)

helween external river, and floodplains.

111. Rcduced diversity of fi.,h by preventing nugratory species entering

f1oodplains,

iv. lnCrEj,ed fishing pres~ure ,In smaller areas of water during the monloon

resulting in d~m~ge to the I()ngterm sustainability of fisheries.

Redllction of dry season habitat which results in higher fishing pressure~nd

increa,ed catch ability of o~er wintering fish brood stock, Thc increaled

abstraction of water from bccl to irrigate surrounding rice fields was a

articular concern.

VI. Reduced gmund water recharge resulting in a lower waler table in the dry

sea,on which in lurn could lead to a reduction in lhe area of pcrerrnial heel,

Dry season rice produclion dependent on tubcwell irrigation \Va, abo

thought to bE at risk Irom lowered ground watel' levels as well as incrcaslTlg:

the problems for drinking water supplies,

vii, La", of high value migratory species such as major carps and catfish by

preventing migrations between rivers and floodplains and thereby interfering

their life cycles,

viii. Increa,e fi<h disease by the creal ion of adverse environment~l conditions

such as stagn~tion of ,tanding waters which could trigger disease out break,

in already stressed ~nd modified fish communities.

The apprai,al rEporl (LGED, 1998) shows the adverse intpact on fisheries due to the

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

unmiligated fisheries impacts, in terms of habitat, yield and production changes. FCD

subproject was expeded to advcrscly impacl fi~heries habital in the area, The entire

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

eliminated. The total annual loss in fish produdion was estimaled al about 78 tons.
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Table 5.3: Fbhrtks hablllll. yldd and production.

Habital (hoIl ""..- "'" ~,.."'- Cha,,#f~)

I'kulpWn •••• (l'l+ F.l) 613.00 0'" -61J,OO .100.00

Pt"_,",d W••••. bodrAta ~oo '"00 000 0.00

""'- 000 '00 0.00 NA
y~ fl.cIba) ""..- "'" .-, "'- Change (I')

1'\<IOOploin y;dd 100.00 '"00 ..,00 ..,00

Pt, ""","OilWOlD' body )'Odd 4SO,00 11llI.00 :no.oo ..,..,
"'" ,<d' NA NA NA NA
~ .. ""..- ""'~,.."'- OtlInge (II»-- ".., 0.00 .,.., .100.00

l'\;illliilC1l1w••••.bod~ pro:luttion 18.0:1 '20 .IO,ro ..,..,
""'- ,.., 000 000 NA
TOTAL P1WlJUcnON ~.., ,.,0 .1S.10 .91~6

700
000
500

A~1l lhoIJ;::

200
'00
o
Fkx'Idp~..... I'crmIlnem PondArea

(1"2+1'3) Willer body-ICIPre prcjccl 0 Pm! pfOject I

11Ic MIS report for the .u~projecl (updatm On 28.ol.200ll) ~ir",. Ihis decrea.<in8

lrend. 11Ie lllble SA show. lhe decre:t'ling rale nf fi~n. fish production.

T"blt SA: Impllel on n.h hf ytllr (Ill pn'Il proJtd rondillon).

~.t:lr fi'<brrm:m
""

H.b Produdlnn StzI!tl<'_J ,~
"""" - ••• herm:tn

""<-, ..•" -~ •.~
"""

"" " , '" '" B.-e~ Bue~

"" " , 0.' 0 l)cu:riora.tcd No cl\:lfl

"'"' " , '" 0 Delcrinratcd o.t:eriomu:d

200' " 0 " '"' Dd<rimm<d o.t:aionucd
(Soun:e: LGIID. 2008)
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To minimize tile effects, some habaat expansion I improvemem could be achieved

through 'Wmer retention in the khals. Also improvements in fish production would

depend substantially on efforts directed !awards stocking and expanding pond
aquaculture.

Residual impact, on subsistence fishefl; (primarily landless and ~malll marginal

farmers) are expected to be pat1ially or entirely compensated by positive employment

and nutritionul impacts associated with increased agricultural activity ~nd prodllction.

Fisbing a\ a primary o,cupation is reported to be 1% of subproject residents. Tbere is a

necd for Ihe WMCA to address the requirement for reh~bilitation of tbis group_

5.5 Impact on Em'ironment ::IndEcolo~y

The devdopmcnl intervention taken for increased crop prod\lction has ,eriO\lsly

affecled [he wetland eco,ystem and their re"ourees. Canstruetioll of two regulRtor

slructure_,.one at the outfall of the Siapagla kbul and one on a local drainage kbal in the

North-western corner of the basin (Siapagla and Baramara regulators) and embankment

along the river (Afm Kbal) ha, affected the natural flow of water, migration offish and

other aq\lallC species, and accelerated sillation of water bodies resulting serious nalLLral
imbalance

Beel dewatering ha, created vulnerable, disastrous and critical ccological conditions.

The beel bed has been raised due lo rapid siltation. The confluences of the rivers and

canals witb the bcel> have been silted up. This situation bJS caused serious negativc

impact on the ecology af the beels. Tbe fish and other a'lualic species are unablE 10

enter in the beel for breeding, spawning, feeding and growing The habitat, of fisb and

other aqu"tic flora and fallna have been also affected adversely_

Tbe mollusk>, mainly snails and bivalves, are imporlant indicators of a balanced

environment. At the po,t project condition, tilere were plenty of tbese sbeillishes

(bivalves and snaib] but now they are decreasing rJpidly and ra.rely observed in the

study are" d\le to deS!rlIClian of habitat, massivc bunting and u,e as poultry feed
including produ(:tion of calcium oxide.
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Again, since there is very lillIe flooding of the crop fields due to project interventi(>i1s in

the norm~l years. no .,ilt is deposited reducing the level of natural fcrtility ofsoih,. The

agriculture production, hawever, has been doubled at the cost of wetland (khal. beel.

river, etc,) ccology. environment and it, resources. But thc agricultural p"oductian or

the loss of ecology, whichever is higher. could not be assessed without fun accounting

of wetland values includmg habitats and biological diversity (Ali. 2006).

5.6 Impad on WlJrncn

The main difference between the pre and post project conditions is that WOmen get mOre

opportunity for earning money lhrough diffcrent activities after lhe projcct. Very few

women were engaged in income earning activities_ mainly in rice husking, potlery.

sewing and weaving belore the implementation of the project.

At pre project condition. the cultivable land and the cropping intensity were lawer than

post project. Wamen', participation in agriculture aeti,'ities during this periad was only

limited to winnowing, parboiling, drying and Jmlling paddy within the homestead

These activities Were done by two classes of women' wamen withIn the t:1mily and

wage labourer WOmen. WithlIlthe project are". the number of wage labourer, was Imall

in the pre project and they were respam,ible for processing a smaller part of the total

crop. However, the earnings from thesc types of employment were af!cn their only

SOUrce of incomc and therefore critical for their family welfare. Dheki (a fom operated

mortar and pestle): a traditional method of husking was mOre common in the pre projeel

time. Big farmers lIsually engaged wage labourers for doing dheki work, which "'"'

largely replilced by huskmg machmes in the post project period Wllhin the home'lead

women were involved ill mat wenving which is still a very cornman skill anmng the

village women and wmclimes used for generating income (FAP 12. 1991),

Emplayment opportunilies have increased within (he project area a, a rcsllit of the rCD

projecl whlch mQinly benefited w~ge labour households and landle.>.' people. The FCD

project changes the cropping pattern and u, a cansequence cropped land post harvest

activilies (e g, winnowing. parboiling. drying and milling) increa,ed significantly. Thi,

has created a higher female workload and also provided better wage earnmg

OPPclI'tunilie, for wage labourer women (FAP 12, 1991).
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Such development intcrvention contributes a iot towards Womcn deveiopment in term,

of sociai und cconomic status through providing with opportunities of work: in

diver.sified fieids, Women them5eivcs got scope to work for incomc earning wah their

male COlllltcrpartsto contribute to thcir family income to improve their socio cconomic

conditions. Such opportunities of employment and incrcase of mobility of the women

heiped thcm te>raisc their confidence and social empowerment (Ali, 2006).

The same above mentioned situation was observed in the Siapagla subproject area. The

FeD prOject itself is another special source of employment. A number of female

labourcrs have takcn part in canal exca vation, earthwork for embankment, etc.

LGED being: the implementing agency formed a group of Water M~nagement

Coopcrative Association (\YMCA). The prime responsibility of the WMCA i, to look

after the ,luice g~tcsl regulatorg. It also dispatch loan [0 female members to encourage

them to take part in different earning activities (hen, carlle rearing, mat weaving,

tailoring ClC.), It was aho observed from field tha! few female members of \YMCA

bought tractor to help agriculture activities, \>,'henwomen huve money in their han(!.

they can take part in decision making and become influential family members. LGED

also arranged trainingg in different development centres on savings, meome gener~tion,

sewing elc. fat' some selectcd WMCA female members, As a secondary effect of the

project, u number of governmem and I'GO programmcs for income and employment

have been promoted in the post project pet'iod. This will facilitated by better road

communicatiOIl within the project area. There was an incrense in self awarcne,s as a
fe'ult of the,e programmes.

5.7 Social and illstitutionallmpncl

land oWLlcr,hip in the project area is highly unequally distributed at both the pre and

post projcct situations, The village affairs are managed by the villuge Matbal's (lcaders)

who were members of the big land holding and traditional families. The leaders of

Water M~lJIag:ementCooperative A"ociation (WMCA) alw belong to thi" group.
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Due to the FeD project, the Kaj1a and khamar beel~ have contributed to an increase in

HYV Bom production, Thi~ result~ an improvement of the soeio economic condition of

the villagers around the beel area. The villagers also felt mentally 'trong due to this

project. Improvement of agriculture, in terms of acreage and production make the

farmer, confident A ~ub~equent development of 'kuteha' roads was al~o Seen. The

improved road communications have facilitated occupational diver,ification in to job"

e.g, petty lraders, van puIler~, rice hu,king etc. Thi, has also faciluated ~omc social

development services.

5.8 Economic Impact

The project has accomplished its pnmary goal of increasing crop production. The

economic gmns of the project Were anticipatcd implicitly in lerms of increoscd

production, employmenl and farmcrs income. Therc are abo other form\ of tangible and

intangible bcnelil~ from improvement of road communication and cxpan~ion of pelty

traders. Embankmcnt cum road of the projccl area has opcncd up ~elf employmcnt

oppartunilics in nOnfarm economic activities, which ha~ differential impacl on difYcrenl
groups.

Prior to the implementalion of the project. open waler capture fishing in the beel~ wa~ n

major source of income for the profes~ional fishermen and the only grounds for

~ubsistenc~ fi,hing by the villages, The major disbenefits are loss of capture fi"herie'

and lo~~of aquatic habitat.
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CHAPIERSIX

RESUL IS AND DISCUSSIONS

6.1 Conflict Identification

6.1.1 Conllict identification On the basis of focus group discussions (liCDs),

inIeniews

FCD project has both po,itive and negative impact, on the lives and livelihoods of

people or the project area. Conflicts arise due to these impacts Identification of

conflicts from different perspectives is very difFicult since the conflict is n"t always

apparent, The weaker "ection of thc society may losc their dispute though they may

have rescntmcnt and pain in thcir mind. Sometimes, they express their discontent when

they are alone or away from their countcr part but rarely thcy expre,s it in Iront of their

stronger ,",vals.

Field in\'~stigation,; were carricd OUlto understand thc prevailing sItuations that h~yc

creatcd or indicaled the conflicts These situations are summarizcd below.

L Rapid imensi!ication of agriculture and drastic decline in open water capture

lisheries due to the FeD project creates a conflicting situation bet"een farmers
aml fi,he,,_

2. M"st fishermen were not aware about the project at the project formulation
proce,,_

3. ScverG impact on the livelihood of the fisherman. This results eXlreme poverty

in the lishing community.

4. The fishing conununity is not properly compensated,

5. Ol1ly solvent people are allowed to catch !Ish in the khal during a portion of the

year.

6, Both lile beel area of Siapagla and kh~mar khal h~s lo;t their aquatic habitat.

7. The condition ofkhamar beel (adjacent to kharnar khal) is more deplorable than

the KajIa beel arc~ around Siapagla khal One powerful, rich fanncr Ob>lrucls
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the now of water by constructing a cement-concrete barrier, At high tide. fi,hes

o\'~rnow the barrier bUl they can't rCtlirnback in to the river due to this barrier

No fisherman except the OWnerof that barrier is only allowed to catch fish. This

creatcs resenlment among thc general people. especially in the fishing

community.

8. Heavy lillalion was found particularly in the Siapagla khat. This siltalion

obwuct, the free now of waler. creates drainage congestion which JIl the long

nII\ hal negative impacl on fi,heries. So. there is an urgenl need tor khal

excavation. Some projcct bencficiaries and LGED have proposed that excavated

soil be deposited on the bank of the klml. But thi<,is strongly opposed by the

land owners in those areas.

9. WMCA i, responsible for the m~illlCllancc of the two reguialors. But it was

found fWIll the field that WMCA is not doing it, maintenance properly. One of

th~ sluice gate (right side) of Si~p~gl~ rcgulator has not be~n working at all for

more than a year. As a ['esult. intlow into the khal from the river has been

r~dllced. Heavy silt deposition was found at both sidcs of thal d,,;ed gat~, This

has created adverse "ituutiClnfor fiShhabitat and migration.

10. WI\ICA wa;; supposed to [,ehabilitate the affected eOIllJl\linili~"by sanctioning

I(}an.giving training. providing a tmining room for female members. elC. But in

facl they are approving loan 10tbem who are favourable to their inlere,l,. The

weoker portion. especially lhe I1sher group, did nOl gain any benefit Irom

""'MCA.

6.1.2 Conllict identification no the basis of anllly&isof hydrological data

6.1.2.1 Pre project and post project water levels

Figure 6,1 shows lhe waler level in the khai (outside the gate) has been lowered in

general in the post project period (1999-2()()R).The water levels have been e,limal~d

from coneiation between observed data at the site and long term data from the

secondary source for a BWDB station (Station 10 30). Details of the data on~ly,is

procedure are given in Appendix B.
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Tbe mluimum WIIterk~1 in the po<lproject ~itUlllioni~appnnimatcly 3.0 m PWD in

mid Scptember. Tbe nlllge of water !c...,1 variation in mc,Khalil&"K1l:IIis appm1imalcly

1.24 m PWD and in l~ Sillpagia Khal is appro1imatcly 0.88 m PWD. The dilfercllCe

between the pre lIIldpost pro~l wllter Ic,'c~ rntgc~ from 0.08 m 100.28 m in lhc

KhallUU"Khal and from OJ16m to 0.22 m in the Siap;!gb Klul.
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6.1.2.2 Water level variations in the khals

To asses\ the impact of flood control rcgulator; (Siapagla and Baramaraj, One of thc

necessary thing, i, to under,tand the variation in water level in,ide the khal,. Generally,

farmers choose to operate the sluice gale, to allow controlled entry of Afra RIver wmer

to prevent ,aline water intrusion and conserve waler in the khal> for the PO,t rnOllWOIl

eroppmg :;eason.

Table 6.1 and 62 give the po,t projcct water levels in the khamar khal and Siapagla

khal (inside the gate) respeclively. These water levels were obtained from Ihe gate

operators and were verified with the local people. Maximum water levels maimaincd in

the khaLl by gale operJtors are 2.30m and 2Alm for the Khamar Khol and Siapagla

Khal respecli,ely. Figure 6.2 and 6.3 shows the monthly water level vorialion and

indicates the periods when sluice gales arc opened Orclo,ed.
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Tahle 6.1: Post project •.•.ater tevel variation at Khamar Khat.

Month P,,,t Project WL in Kh.mar Khal (t999-1U08) Explanation

'eo 0,91,,' 0,83
M" " '"'" 1.20 ,Vh." the ,Iuiee g.te" opcn,

M" 1.25 the Water level .'ariaLLon"
,,' 1.30 due to ,he Ou't"o"on of Mra

M 2,13 RJvor and R,intall. But ""hen
Ihe ,Iuice gale" closed, the

'"' 2.30 Waler level varialion depend,,,' 2.37 only on ramE,Il,
Oel 2.16
N" 1-53
0" 1-05

Table 6.2: Pm,! project •.•.ater level variation at Siapagla Kh"t.

Month Po,t Project WL al Si,p'gl. KI"t1 (1999.2008)
Explan.tion

''" 2.24,,' 2.23
M" 2.24," 2.26 \Vhen the slUleogo"" open.
M, 2.27 the water level "ariallun '-,

'"" 2.28 due to the O"e,"ollon of Afro

,,' Ri"eI afld R.infall. But ""hen,2.39 the ,Iuice g"'" L>cl(l'>ed.Ihe,,' 2.41 waler level v.ri",ion depend,

" 2.41 only on ramfull,
~" 2.39
No, 2.31

""
2.26
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6.1.2.31I:lmper offish migration due to sluice gate

Both Siap~gla and B~ramara regulators reduce fish migration between the river (Af•.:a

Khal) and f1o(}(lpl:ains(Kajla Beel. Peruli Beel, Khamar Bee!) in two w~ys, Fim, hy

reducing [he number of entry POlnts on to floodplains :and thereby concentrating f"h

into fewer ehanncls where they were more susceptible 1Ocapture Field study showed

that during neap tide, when sluice gate is open ami water level at khal i, very low.

vill:age people (both m~le and female) were engaged in fishing activity in the khals.

They we,e even calLhing fish by straining the muddy soil of the khals, Second, by

closing g~tcs of regulators for extended periods during the pre mOn<oonand monsoon.

The table 6.3 describes the fish migr:ation pattern of C:arp and Cat fish specie,. The dark

cells in the table indicate the fish migration period, Types of seasonal migration ure

described m section 2.3.2.

Table 6.4 shows the periods when different types of migration are hampered due to

closing or the regulator gate~. For example, "dispersed of young ovcr floodplain" for the

carp fish takes place during: 21 M"-y to 31 October. However, sinec the gales are cio,ed

during 01 April to 20 Jnne and 01 Augllst to 30 September, [his type of Imgration wLlI

be :affected during 01 to 20 June and 01 August to 30 September.

65



Ta.ble 6.3: SC880Dalmigration of fish spedell at di1ferent stages of life cycle.

Calecurv: Cam Fisn
"'rio' Jm F.b M., A , M, J"

~
A, S. 0" No< ""Spawning migration

Fing••.ling migration I
Dispersal of young over floodplain -,
Retnrnofyoun' 10beel and river j;;Harwslin heel and river

Cale or : Cal Fish
Period Jm F.b M., A r~Ma J" '"' A, S. 0" No< ""Spawning migration I -I-Migrale 10floodplain
Disp=al and Growdt ='=
Rerum of young 10slanding water -mDry ,;ea.<onr""idence in 'landing
water
(Source: Gho,h, 2007)
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6.1.2.4 Pattern of regulated Ilow on to the "oodplain

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

regulator'_ by the gate modc used and by the gate operation programme (FA?17 > 1994).

Both the ,e"ondary data and field study indicates a significant reduction of water al'ea

co~erage I,)r Il,h 'p~cies due to the impact of Siapagla and Baramara regulatol's,

Pattern of I'egulated flow i, i!lu,tmted in Figure 6.4. The volume in natural t100uplain is

increasing linearly with time. Thc lag increases as the reglilator width redu,,~,. If line A

represents an allowable volume, then the regulated floodplain will reach 11Inter thaJithe

natural floodplain would, provided the rivcr levcl continucs to nse above 01' hold.' a

pcak for ,orne limc at thc level represented by A. Otherwise the regulator will cat"e a

shortfall ill the volume ofwatel' on the fl(}(}dplain(FAPI7, 1994).
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A

Natural
floodplain

,

l= lime lag to reach a given flood plain volume
\'= reduction in floodplain volume at a given time

(Sou",e; fAP 17, 1994)

Figure 6.4: Pattern of regulated flo\\' on to the floodplain.

Reducing
regulated
width
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Assuming that there i, ,uffieient voiume of water on the tloodplains (Kajla Beel. peruli

Bcd, Khamar Beel), the totai amount of fish passing through and dispersing reiative to

the natural floodplain will depend on whether the time lag inherent in the use of

Siapagia and Baramara regulators. If the slow build up in volllme of the tloodplaln in

the early ,tage of the cycle coincide, with the greatest abumlance of fl,h fry or adllits

then the Icgulnted floodplain will not be a, accessible to fry and aduh as before,

6.1.2.5 R:linfal1 runoff analysis

Rainfall runoff for the Itudy area wa, e,(imatecl from mean monthly rainfall for the

Nar"il Station. Table 6.5 gives the rainfall and other climat ic data for the r.;amil Station.

Runoff coefficient for the ,tudy area was estimatecl from mean monthly rainfailllsing

the Kho,b', Formula (SlIbrarnanya, 2(06), The coefficient was estimatcd to be 0.42,

which is in good agreement with sugge'ted values for agriclIltural lands. (Garg, 2005).

Table 6,6 gives the calculation procedure of Ihe runoff coefficient.

Figure 6,5 shows the monthiy mnoff in the ,tlldy area that contribute, to Ihe water

stored inside the project area.

Figure 6.6 ,hows a digital elevation model of the study area. The deeper areas indicate

the higher storage areas for rainfall runoff. Tabie 6.7 and Figure 6.7 give the

relatiomhip between a given elevation and cumulative area below that elevation.

The digital elevation map (Fig 6.6) and area eievation curve (Fig 6,7) clearly indicaIe

that due to the clo~ing operation of the gates of the Siapagla and Baramara regulator,. u

large portion of the beeis remain dry when the out,icle water level is relat ivciy high. The

annual runoff depth is 0,76 III and it can inundate oniy about 425 hectares. Thi,

indicates an increase of agrieuiturai iand, On the other hand change in inundation

pattern or the areas inside the project has caused disruption of aquatic eco'ystem and

fish habitat.
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Tobie 6.5: OImalie dotll

,.. "" M_ A ,." ,., '" "" "'" "'" AnllU.I
2HO 28.90 33.30 3MO 3BO 31.90 31.90 32.30 31.90 26.0 31.30
18.90 2J.6O 26.40 29.80 ""0 26.00 28.90 "'.00 27.70 19.5O 26."
11.60 14.20 19.50 23.70 2.UO ".00 ".00 ".ro 23.30 "'" ".00
71.00 (6.00 63.00 68.00 ",00 ".00 ".00 86.00 8J.00 73.00 76,00
'.00 '.00 '.00 9.00 7.00 7.00 7.00 .00 '00 '00 • .30
7.W 8.10 '.00 «0 5.'0 '.00 '.W '.00 7.10 7.70 •..,
'00 3'<'" 5.41 ,. J2 '.M 4.49 4.42 '''' '07 2.13 J649.00
9.00 26.00 42.00 89.00 312.00 358.00 334.00 260.00 12400 12.00 1781.00I

'.00 13.00 20.00 61.00 150.00 251.00 293.00 266.00 188.00 82.00 7.00 1)40,00

Soora:: BMO"'" WAIU'O(AOB. BWOB..,.j WARPO. ZOO4.)

Khus""~ Fonnlllll
Rm •• Pm-Lm
Lm = O.48Tm faT Tm > 4.~.C
Wl<.,
Rm •• monthly runoff in em lind Rm >=0
Pm •• monthly l1Iinflill in em
Lm •• monthly los~ in em ('The 10= due to cv:lJl'OlfallSpirnlioo)
Tm •• ffiCMImorthly tC"i(lC'ar.urr: ofthecalchmcnt in.C
Annual Runoff •• I:Rm

"



000

" " "

~

~ ]~i::E]~';:Ji2~~



"
"

]"
I
I•,

"0• I,
, • ~

'- ,~M. '" ~,M ~ ,~" n" SOV ~

llm~(matllb)

o Monthly "'lIoff;" cmtm>Pm, Rnr.O

"jl:"~6.S: Monlhl)" ",nofrln th~••••t~hmrnt'~Dm.

73



,,

..'

- "
•••

DEMlnmPWO
_ .2.0

c:II 1.2
1::1 3-4
~

.r~-- ..•-8-, •• =..• '..
~ I' 'If.

('.---:'-_.' ~..," .. ...

at

~il:U"' 6.6: 1lIg1lnlF.1e,.••1I0l1 Mood (l>F..M)of lbe study arm.

74



Table 6.7: Estimalion of area from DEM.
Value Coo", gnd area (50m grid) count area (sqrn) cumulative area (sqm) area in h.

" '" ~OO 22775()[) 2277500 227.75, "'" ~OO 2727.500 5005000 500.50, 1177 ~OO 2942.500 7947500 794.75, "" ~OO n_ W167500 1016.75

• ffl' ~OO 1722500 11890000 1189.00, 374 = 935000 12825000 J282.50

• no = 342500 13167500 1316.75, " 2;00 MOOO 13232500 1323.25

• " ~OO 52500 132~5000 1328.50
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Figure 6.7: Area-t:levation curve.



6.2 Water Requirement Conniets

6.2.1 Irrigation water requirement

Different lype, of crops and vegetables are grown in lhe study area. The irrigation

requiremenl, for lhis crops and vegetable, vary in applicalion amount and time. The

Table 6,8 presents the tolal water requiremcnt for different crops and vcgclablcs of lhc

study area. FrOill lhis tahle il can be concluded thai the minimum waler requirement in

Siapagla is 120 em.

Table 6.8, Irrigation water requirement.

Crop Total Water Rcquirement (em)

Rice SI.\ge> Water 120
Crops Requiremeol

(mm!,oa,on)

bnd Preparation 200-250

Crop Water 450-550

Reqlliremem

P.rcaiotLonh,e, 250.450

Wheal 30
Maize 35

Lentil 20
Cabbage 26

Cauliflower 22

Potato 28
Radi,h 18
Carrot 18
Tomato 25
Brinj~l 35.
Onion 20

(Source: Websitc BARI, 2008)
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6.2.2 Fisheries water requirement

Distributions of fish concentration by depth cia,s proposed by EGIS (1997) are as

follows: 44% in depth class I (1-15cm): 285 in depth class 2 (16-30 em), 16% in depth

class 3 (31-90 cm); 9% in deplh class 4 (91-180 cm); and 3% in depth cia" 5 (>180

cm). Fish respond to changes in water level with increased movement and concentration

shift between depth classes, The highest fisheries concentration and biomass occur in

dcplh class in I and decline throughout other depth cla,se<; the lowcst concentration of

fish and b,omass occUr in the deepe.<t portion of the noodplain in depth claS\ 5.

However, the number of species and alphJ biodiversity Jre the highcst in deep water

(depth class 4 and 5) amllowest in shallow water (depth class I and 2) (EGIS, 1997),

Fish exhihit a preference for hJbitat by concelltrating within certain habitat Specie\ of

prawn, p"rch, gorami, barb, gobie, eel, small catfish and puffer pre reI'habilat in shallow

water (dqJth class j and 2, Or I to 30~m). Ghl' fish do nOt indicute a strong habitat

prefcrence; instead thcy ntilize all depth cla,sel. Cyprineid, ,nakeheJd. and cYPl'inldonc

species :;how a strong prefercnce for the shallowcst dcpth cla~~ (1 -15cm), E~Olic

species JUdicatc a strong preference for depth class 2 (16-30 em), whilc knife f,sh

species prefer depth class 3 and depth cb:;s 5. Specie:; in the clllpcid carp, large calfi,h

and mullel guilds exhibit a strong preference for deeper water (depth clas> 4 and 5, 91 -

180 cm aml deeper). Therefore, the minimum water requirement for fish ,pecies i,

18Ocm,

Table 6,9: Post project water Icvel in Siapllglll khat.
Month. Po,t Project WL in Si'pagla Khal (1999.1008)

'"2,23
2,24
2.26
2.27
2.28
2.39
2.41
2.4t

''"'"2,26
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Table 6.111;Post project water level in Khamar Khal.

Monlh Po,t Projccl WL io Khamar Khal (1999-20U8)

0.91
0.83
0,90
1.20
1.25
1.30
2.13
2.30
2,37
2,16
1.53
1.05

The water depth in the Siapagla khal is adequate for lish species bU!that in the Khamar

khal is not adequate, espeeialty in tile dry season for the specIes ciupeid carp. large

catfish and multet guilds as they exhibit a strong preference for deeper water (depth

class 4 and 5, 91 - 180 em and deeper).

It was found from the field survey that 3 LLPs, 210 no~ STWs (run by diesel) and i8

nOSSTW, (run by electricity) were active in the subproject area during the dry season.

These numbers indicate that the irrigauon system in the study arca is mainly dominated

by groundwater irrigation. The khal water was mainly used for seed bed preparation,

jute rotation, ete, Jute rotation pollute, the khal water which negatively impact, the fish

spectes.

So there was almost no conflict between surfaee water irrigalion and fi,herie, in the

khal.

The contlict mJinly rose due to the beel dewalering in Kajla and Khamar beel for

agricultural purpo>eo. The required water depth or fish species, especially for depth

class 3, 4 and 5 was not maintained at all,
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6.3 Platform fur Conflict Resolution

Conflict rewlution may be the most difficult proccss when there is a range of different

interest groups, each with their Own objective, and values witb regard to the use of

water resources. Differences in values are reinforced when such group' have differcntiul

access to information and differing perceptions of the i,sue, at stakc. Even where

groups are well informed there can be differences in their ability to influence decision

making processes, or even simply to communicate their concerns to others (Khoa and

Smith,2004),

Conflict resolution! munagement refer to a broad array of tools used to anticipate,

prevent ~nd re~ct to conniet" Identifying which tool to select depends on the root

causes or the conflict, as well as the type of conflict and it, location Conflict

management tool, Can be classified in to three types:

a, intel'ventions for conflict management

b. deci,ion support !Gols

c. tools for consensus building.

A conflict resolution! mmmgement strategy will involve a combination of these types of

tools, In most water l'esource cases the tools encourage stakeholders to move beyond

positional bargaining and the claim/ counter cL1im process. They try to help

stakebolder, identify the intere,ts which lie behind each side's position, and to jOintly

construct "win-win" solulions based on meeting those interests, It must be stressed,

however, th~t not all situations can be re,olved with win-win outcomes - at least not in

the shon term. Trade off and compromise is often necessary. Conflict ITllln~gement

illVolveg both social change and social le~rning. It ha, many benefits. Conflict

management can help to develop quick procedures ami .Iolutions to di,pute ,enlement:

more control over solutions by those closest to the issues; greater flexibility for crafling

solutions than i, offered in formal legal mechanisms and time and CDS! .,aving' It is

most important to stress that the ultimate mechanism for conflict resolution Is the law

and legal procedures (GWP, 2003).

As pan of this study Stakeholder analysis was pelformed on the ba,is of lield surveys

and two stakeholder workshop, were arranged to assess Ihe suitability of a platform for
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conflict resolution. In connict assessment, four types of stakeholders are expe~ted: those

with claims to legal protection, those with potential clout, those with power to block

negotiated agreements and those wilh moral claims 10 public sympathy (Susskind and

Cruiksbank, 1987), They Can be calegoriled as follows (Ramirel, 1999)

» Primary, secondary and key stakeholders

» Internal or extematto the organization

» Stakeholders, clients beneficiaries and

» Stakeholder typologies on macro to micro continuum and On the basis of their

relative importance and innuence.

Figure 6,8 presents a conceptual framework in a simalion where multiple stakeholder>

interact.
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acting point in a proactive non conflictive situation

l'roposi'ion 9 P,op"'!';.n 1
[}!'pulr R"oIution Sl','rms Stakehol<1<, Anal}'>i, mu" add"" J

lllvol", <e, "" 01 medialO" """ in\<:r "l'led dimen,io",: ,h. naLu,"
'"quire ,h,,, oi,pu"'"" ,h,fL """oy "'" problem,

"
boondar",<, ""from n"gl'Li"i"g ,bou' ''p«o.it;""," to tho>o ",ho 'own' it

n'gotiallngaboot 'int<"""",

]',opollltlou8 PropositJon 2

CoIl,borati"" l'roc." A Stakeholder', I"',ilhood nf b<"'g

Co"'" hero ph"",,: probl,m ,","ing, noticed and invoh',d i, a function of

dire"",,, "'tong and implomentation. ,",vera! a"ribut'"', including !'OWer,
u'gency and legitimacy,

I
•

]'rop",ilion 7
Prop",ition 3

Any group or orgamz.atlOn ,ccking '0
Stakelloldm cntor in to ""gati,tion conv,n, ",. stakeholders ,ltoold
wh,n th,. " '''" " <e, "" for" o•• l)'Z<

"
,- role '""allem."i ••.•to whot thoy ,oold obtain objecti ••.•, and its relation,hip witlt

",w,}' I, 0'" b""S'i"'"g "ble", ,I\< stak,holder< it ,eel:.<to ioll'it"

]'rop",ilion 6 Prop"';li"n 4
Stakehoid.,,' ,t(f,""" "., funotinn

Stal<ellOldeJ" will make ,hoi"", nf lhe <oci,1 n"'wo,h II,,}' "'long '"among th,ee cia"" of procedures and Lit<:multiple rule> th,y play,
for dd"g wi,h "oc,al crn,ll,d: jn""
<l<:ci,i,"' making. ti,i,d porty decision
making ,nd "1'''''''''' ddi""

P,upoll;liU" 5
S'akeltolde" ",oy be i~'ol"f ••1>Ie,lltl' it is lit"" ompo",ored ",,,it koowledge ,n~ coP""y who
participate a.1,ocial acto"

~Startmg poml In a reac!tve, conil,c!,Ye St!Uation

{Source: Ramirez, 1999}

Fignre 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 approach for underslanding a syslem by

identifying: the key actors or slakeholders in lhe syslem and assessing their respectivc

interest in lhat system (Ramirez, 1999).

This definition is useful .•ince il defines stakeholder analysis as a nalural resource

management approach and acknowledges ilS limits. II can not be expected 10 solve all

problems or guaranlee representalion (Ramirez, 1999). It should be done prior to lhe

management of conflicls and resolution of disputes. Stakeholdcr analysis for the

Siapagla subproject arca was done in the following manner-

6.3.1.1. Stakeholders

The slakeholder, in the Siapagla sub-project were identified a.~follows through several

FGDs and inlerviews: LOED, UNO, Agricullure Officers (AO), Agricullure Engineer.,

Fisheries Officers (FO), Foreign Consultanl (FC), Donor Agency, NOO, UP

Members/Chairmen, FMmer~, Fishermen, Scheme managcrs. WMCA, LDcal

(nhabilant. (Except f~rmers and fishermen), BWDB,DPHE,W ARPO

6.3.1.2. S lnkeholders prioritization:

After identifying the slakeholder~ they were prioritized in order of degree of influence

and degree of imponance to facililate the slakeholder analysis. Table 6.11 give. {he

criteria for prioriti7.ing the stakeholders and table 6.12 gives a matrix of stakeholder; in

the sludy area prioritized in order of degree of influence and degree of imporlance
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Table 6.11 Matrix for prioritizing key stakeholders.

•
High lntluenee

Degree of lnfluem:e

Low Influence

High
importance

Degree of
lmporlance

WW
importan~e

Un," BoxB
S","""'d,,, ~bo "aod t.'.".r ~"i" St.k<h,'d,,, -'- ,',"d " .- " '''""go;n, •••ti, from th, p",.!,d ANo who", ",""","nll, from th, p,oje", BUT wh,,,
"Ilo •••"" .rr,,, ,h. pro.!",,', .hm,y '" meet "Uo", '"""",.""'" <h' pmi,d', .b'bt, to
Il,ohj"",,, mttl 'I>ohj""'"

Th, pm;",' ,,,d, to "'''""' ,"" \h~, ,ot""" TO, I"0J"" ""d, to '""'" th" ,h,ic ,,'''"''''
"'" fuLL,"'P"'''"''; ," ,t" ,",t",on, 0""1' '''' 'olly "pre,,",," in th, oo,Lm,"
impact of ,h, p'oio" will"gn;", ~n<l
"'''io",',,p' '0 bed,"~opeO ~i" ,hos,
~,.,holdet~

Bo<C Do,D
S"k<hoLd", w,,",. "'''0"' U' afr,« ,h. Sr. •• ho'd." ~~o do ,., ""ol to '.".r
ecui,d', ,b,''', to m•• ' ,,, .bi""''"' HUT .,'" ","'f'".nt', r,,",, <I" proje" ,,:-CD
~b, do no' """d to '''' or g"" moeb from wh"" ,,<Ion, '" "ot .rr", Ib, proi"'"
th, proi'" .]';Iil, '0 ""d il>0";""'",

TOOY'"'Y b" ").",,r ,i, •• and '00 w;1I The, m,,,' '''I"i", ',m'te; mo",wring"'
"''''' to "'p10", mo"" o[ mo,"o",& on' ,n"',m,og of l"og"" 00"" .f'ow p"",i,y_m,",&;o&to,,"'" Th<y"''' """""y 10be ,h, ,"b;", .rp,.j",

."'"i,i,, or i","",";n pmj"t "",""&,,,,,ot
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Table 6.12: Prioritizing key stakeholders in Siapagla FeD subproject.

Degree of Influence

..~--------------------------------
High lnflucnce UJW Influence

High
importance

Decree of
ImprJ1tance

Low
importance

nOXA ,m•
, . . ---- - .'.'.'."'- . . . . . - ---- , ....... . . . . . ...... " . . ... . ,, WMCA. UP ~t.mbers! Chairmen, F;,hermen, Women, 1."".1 ,, Farmor, lnhab;um" ,, ,, ,, ,, ,, - - - - - - ........ - -- -------- - - ,.,.,.,., ... - - - - - .,.,... - - - ,

'0' c .aX,
, ... , - - - ---- - - .,.,.,.,.,. - - - - , - --- --- - .,.,.,.- - ---- - - . - - - ,, LGED, Agriculture Department, , BWDB, Donor Agency, DPHE, ,,
Fi,herie, Department, "CO, UNO , WARPO ,, , ,, , ,, , ,, , ,

'- -- - - - - .-....... -------- - - - ,.,.,.,.,...,._------- "' ..... ,.,., .

84



6.3.1.3 Stages of analysis

The stakeholder analysi,; wa, performed in lhree slages to accomplish study objectivcs,

In every stage, it was checked through FGDs and interviews which 'lakeholder,; are

relevant tCIbe involved in the proee" and whether the slakeholders have the Same

"rights". Tlle role and involvement of the ,;lakeholder may differ from stage 10 ,rage.

Each :.tage "f analy"is focuse:. on a specific question that leads to lhe anSwer for lhal

'lage. Th~ roles and involvements of the stakeholders are clarified while answcring

lhese qucstions,

The anuly,is resull~ are presented on a ~(akeholder diagram, which help (0 idenlify the

difference;, similurities and relationships among the Itakeholder,. On the stakeholder

diagrams, the stakeholders are alTanged in three liers, Co-operaling, Co-thinking and

Co-knowing; and four quadrants: Exper(s, Decision-makers, Implementers and Users.

To idcntify the initial slage of conflicts, lhe role of stakeholders in lhe planning stagc

was analyzed, which is the main goal of stage one. Second stage leads 10 water use

connict am] third 'ilage aHempts to find the feasible platform for eonf1iel re>olution.

Stakeholder li,t for 'lage one, two and three are given in table 6.13, 6.14 and 6.15,

re,;peclively on lhe basis of degree of involvement of every stakeholder per 'lagI'.

In slage Olle, [be planning ,lage, farmers playa decision making role because of their

Slrong pOlition in lhe community power structure. Since lhe fishermen and women are

relalively weak, they play merely a co-knowing role during the planning prace,s. LGED

and the donor agency also playa cooperating implementer role since they ~elively

parlicipatc in the projeel area selection process and provide funds to implemenl tbe

project. Altbough fi,herie, officers are expert, and could playa very important role ,0

that no harmful aelS arfect lhe fisheries resource" lheir degree or involvement at this

~tage ig only co-knowing as they are jusl informed about the project. The connict

belween agriculture and fisheries starts rrom lhis point.

In stage til''', the roles of water users in the sub-prujett area were analyzed. Figure 6, j]

shows that farmers, fishermen, women and other local inhabitallls are all affected,

po,ilively m negatively, because of (he project interventions Water use connie! IS
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apparent in this stage. Farmers are the only stakeholders who are benefited, whereas

many of the others are adversely affected. Moreover, since WMCA consists of rrumty

farmers the right, and privileges of the weaker grouP" are neglected in their decisions.

In stage three, the conflict resolution process. the farmers, fishermen, women, local

inhabitant,. WMCA and fisheries officers are the main stakeholders. The Union

Porishod may play the most important role in this stage ,ince it has a dceision making

position.

Who planned the project?

Discrepancies at planning stage -initial stage of con!11cts

Whm arc the positive impacts Onwatcr user? Or
What is the impact of project intervention Onwater user?

I Wmer use conflicts

How can the con,lict be resolved?

Feasible platform for conflict rcsolution

Fi~ 6.9: Different stages of the water use conflict process.
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Table 6.13: Stakeholders for stage 1 (Pre Project Stage - Who planned the projcct?).

Group Ado,"
Degr •• or

Role
invohemen!

Implementer Co'op.raliog
Acti,e1y panicipato Lnthe proJcc' ore. ",Ieclion

WeD
prace»

Deci,ion Maker Co-operaling
Actively participate in the initial proJcc,FarH,e,'s

Seleclion pmC""

F"hormcn User Co-knowiog AffcClorlby tlte FCD PTOJOCl

Loc.llnhanltan" U,er Co.knowing Affec'ed hy the FCD project

Women Use, Co.knowing Affected b)' thc FCD project

UP Members I
POllicip'le in deci,ion ","king prace;,DeciSIon Maker Co-operaling

Chairmen

A~ricul"" Cofliccr Provide inFormm;on about the agricuitllTC
E'pert Co-Ihinkiog

benent>(/10)

Fishe,ies ofllcer (fO) hpert Co-knowing Ju<1informed .,bout Il,e projec<

Fomgn C[)n"Lllant
hpert Co-operaling Actively particip,te ill design

(FC)

DonOTAgency
Implementer CO-<Jpe'ating Provid< tund lo implemen' tbe project

(ADB)

NGO Expert Co-knowmg Jnform.ct abotL!the projo"

Took participate in 'Ile fmal deci"on makLng

""" Dcci,ion Maker Co-thinking
proce"
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Expen
,

Co -KllOwing
,,

Co -THinkin,,,,
Co -0 erating

,

Fe
,
c

ADB I
LGEL~

u,
UNO

Decision maker

Womcn

Fishermen

Local
Inhabitanl,

Implementer User

l'igure 6.10 Stakeholder diagram for stage-I.
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Table 6.14: Stnkeholders for stage 2 (POlt Project Stage _What arc the positive

impacts on water user or what ;\ the impact ofprojcct intcrvention Onwater usc!'?).

Degree of
Group Adors Roleinvolvemeot

~ICA tmplementer Co-operming Control Slu;oe gale operOllon .nd benefl••d

gro"p

Co-opera<ing Incre"c of pOle,,'i,1 comnmnd arca, proTe<I'"Farm,rs User
from ,ahno ""ater IrlITll,;on, h<llefl,oo group

Fi,hermcn Use, Co-operating Negali"" im,,1C!Onli,'elihood
Locallnhnh,tanl, User Co-operating Posl'lvc imp'et on liv<1Jh""d

W'lIl:on U,er Co-operaling Pa,i,i,'e & negative impact
<W Pmtidpa'e in deo;';OI1making proc." of gateDeei'JOn Make,' Co-operating

Members/C nairmen operation

U1ED bpeL1 Co-Knowmg lnformed "hout the "i",tLon

U:-'O Expert Co_Knowlllg Informed aboul the '''"'lion
Agriculllil e Omt<r Ac,ively p"'tlcipale wi,h farmer> '0 ob,;erve andEKpel't Co_thmkLng

provide guiLillnoeIn agrlcuitllTOproc<"(AO)

Fisheries oll,oor (FO) Expert Co-kno""j"g Informed ,hoot slwation

NCO Exper! Co-tillnki"g Provlde ,oggestion lu lOcreo,. posl'ive ]mpact
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Experl

LGED

UNO
AD

FO
.'",

Co -Gpemtin

UP

Decision maker

Implementer

WMCA
"j-'----

Fi~hermen,
Farmers,
'Inhabitants

,",,'omen

U,er

liigure 6.11 Stakeholder diagram (or stage-2.
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Table 6.15: Stakeholders for stage 3 (How Canthe conflict be resolved?).

GroUI' Acto •.•
Degree of

Role
in.oh'cmenl

Implementer Cc>-operaling
Con,ult with each and every "ukchuldcr and

Wl\,ICA
r•• ponsible for coonie[ reduction

Fa",,"," U,cr Co.oporating Io.ol ••••d in agricnhllre praClieo

Fi.,beJm<n U,er Cc>-operoting Informed aooul ,i[uo"on

weal Inhnbiw"", U,er Co.opera"ng Informed SOO"[,i["",ion

"' PaniCLpate io doci<ion m,king prace" of
Decisioll ~1aker Co-thinkiog

Member.vCllalrmen COnniCIresoiu[ion

LGED Expert Co_thinking En,ure" bala"," irnJe-olf,

"'0 hport Co.thinkmg En,ul'e a billance trade-oil,

Agriculwr. officer
Expert Co.knowing Provide g"id"nee in agriclillure proce"

(AD)

Prov,de gll;donce for "'"Ier deli v<ry ')>lem.
AgricullUl'c ["sincer

Expen Co-thinking maxinlllm llillLmllOllof waler ",. con be
(AE)

emured

Fisheries or<;cer (1'0) Exp<rt Co-opcraung MmimLL<nogouve impact Onn,h 'peei«

NOO Expert Co-lhmking Rchab;I;lalC tho negath'ely impac,ed grol'p
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Decis;"n maker

,

t- Farmers-,
I Fi,hermen

i Inhabitants

IWomen,

,,,
Co -Knowing

,

FO

Co -Ttlinkin,,
LGED I,

Co -0 erating
,
,

WMCA

NGO

AE

Expen:

Implementer User

Figure 6.12 Slakeholder diagram (or stage-3.
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The m~in findings of the stakeholder analysis are summarised below:

I. An unbalanced, farmer domin~ted power structure group prev~il in the village

community.

2. There is a lack of active participation of local inhabitants and fishermcn and

wumen at project planning <tage.

3. Although these FCD intervention< have been beneficial to dry Sea,(}n

agriculture. fisheries and thc aquatic ecosystem have been adversely affected.

The fishermen group suffers a iot as their liveiihood i~ umler threatening

eOllditicm.

4. Tl,ere is al,o an apparent discontent among thc fishing community that their

need" priorities and alternate livelihood options have not been properiy

con"idered in the project formulation process.

5. The roie of LGED at post project situation (to ensure the benefits and balance

tr<ldeoffs)shouid be co.operating or at ieast co-thinking not co-knowing.

6. Fisilerles officers were not closely involved in FeD sub projects. But, their

Involvemcnt is a must to alleviate the connicl.

7. To iessen the conveyance loss and to ensure efficient watcr dciivery Iystem, the

rolc of agricultural engineers must be very active. Their degree of involvement

. ShOllidbe cooperating.

8. The involvement of an cxternal powerful group, such a, UNO, Is required for

connict minimization.

6.3.2 Slllkcholder workshop

Procedure.1 for dealing with conflict can bc grouped into three classes along a

continuum (Pruitt and Carnevale, 1993). Numerous factors influence why stakeholders

(or 'dispLLtes' in negotiation terminoiogy) will opt for one over another, depending on

the nature of confiiet, the stage of the negotiation and tne attributes of the stakehoiders

(Ramirez. 1999). During stakeholder workshops for conflict management, the fea"ibility

oflne following three elas"es wa, considered.

• Joint Decision-making

o Negotiation
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o Mediation

• Third -party decision making

o Adjudication

o Arbitration

o Autocratic decision making

• Separate action

o Retreat

o Struggle

o Tacit coordination

The dcciSLonof stakeholders to engage in negotiation i, influenced by many factor', not

simply self intere.'t (Ramirez, 1999). The following aspects were considered during thc

stakeholder workshops.

• Other interests beyond self;

• l\"orms;

• Rdationships, group process, and networks;

• C()alil;()n~;

• Power to negotiate:

• M~diation: and

• Internal organizational dynamic,

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

level, Werearranged for this study.
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6.3.2.1 Stakeholder workshop at administrative level

The stakehoWer workshop was arranged in the conference room of Local Government

ofEnginccring Department (LGED).

Purpose: The intention of the workshop was to identify stakeholder prioritics. need_,

and challenges, under5tand how to address them and idcntify stakeholder, to engagc in

ongoing research.

Participants: The pal'licipants were from different levels of administration: Exeelltive

Engineer of Local Government of Engineering Department (LGED), Assi,tant Engineer

of LGED. Upazilla N!rbahi Oflieer, Upazilla Agricultural officer. Upazilla fisheries

officer, I..ipazilb somobay officer, President of Narail Press club, Senior representalive

from Bachte Shekha (NOD). Executive director of Sabolombi (NGD). Upalillu

Agricull\Lr,,1Engineer, Executive Engineer of BWDB etc.

Findings:
,
"
m.

iv.

'.

vi.

Saline water intrusion is a major problem in the study area_

Pi,her group suffers a lot due to the impact of FCD S!nLcture,_

Di.,ruption of aquatic ecosystem exists in the study area.

Conjunctive use of water is needed in the sub-project area

Local stakeholder participation is a must prior to initialization of any

development project.

The development works in the water sector must be economically ,iab!e,

technological feasible, environmental sustainable, socially acceptable.

6.3.2.2 Stakeholder worksbop at locallcvcl

The stakeholder workshop at local level was arranged at a location beside the SJapagla

Iwo vent Iegu!ator. a~ it was easily accessIble to all especially the WOmengroup_

Purpose: The aim of the workshop was to fLndthe possible solutions to the connict,

between Irrigation and fisherieg due to the Siapagla FeD subproject.

Participants: The participants were from different groups representing different stakel

of the slIbproject. The following participants were present in the stakeholder workshop-
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t. Pre<ident. vice president and members ofWMCA.

ii. Influentwl persons who are not members ofWMCA

Ilt. Fisher group (5 10 6 persons)

tv. Farmer, gwup (8 to 9 persons)

v. Women gwup (7 to 8 persons)

Issues: The di,cus.,ion was based on the following issues-

'. Regular maintenance of the sluicc gate

ii. Siapagla Hal excavation

Hi. The negative impact of FCD ~tructures on lishers

iv. The cement-concrete barrier in the Khamar khal, constructed by an

influential powcrful per,on with a purposc to catch fish

The achievable bencfits for female grc>upsfrom WMCA

Findings: There was hAs of camnlotian between two inflllcntial powerful groups (one

group repre,enting the mcmbers of WMCA and another group were not the members of

WMCA). However the tisher group remained almost silent and WOmen group just

mentioned In a sentence One ()r two how they Can get more bcnclits. But the whale

discussioLl was very haphazard and it was very difficult to facilitatc the di,cu"ioll

toward the objectives. The possible solution, to the abovc mentioned Issues thai

emerged [rom the workshop are summarized belaw:

I. WMCA will repair the sluice gate (that is c1ased for more than one year) a,

'0011 as possible but they did not mention any time frame.

ii. The process of excavating the Siapagla khal was slOpped since same

objection arase from the farmer, af the land ncar the Siapagla khal. They

wIll approve the khal excavation only if LGED officials can prove the

adverse effects of ,iltation.

Ill. The fisher group should be compensated and trained pwpe"ly so that they

can change or adju,t to their livelihood.

iv. The people near khamar khal should officially complain about the cement

concrete barrier in the khamar khal. Otherwise na action will be taken

against it. The chances of official complain is very le.\\ as the owner of the

barrier is very powerful.
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Women group wants a room for their training and meeting purpose and

proper sanctioning of loan,

Final observation: Stakeholder workshop at the local lcvel is not an effective tool for

conflict management in a situation where an unbalanced power structure prevails, The

control of an external powerful group (e.g. UNO, LGEOf BWDB officials, fisherie\

officers, agriculture officers, etc.) is essential for the 'uccess of such ,takeholder

workshops, However, only one local stakeholder workshop was arranged due to time

limitation, At least four or live ,takeh<)[der workshops at the local level may gIve

possible solutions to the conflicts.

During the workshops, the weaker gruups felt very uncomfortable to express their

condition, feelings and demands in front of the powerful groups, They gave many

po"ible solutions to the connicts during the FGD, and interviews, but r£mained almo'>!

silent during the stakeholder workshops, So, stakeholder workshop at the local level in a

community having unbalanced power structure may not be a feasible platform for

conflict re"olution, III these situations, regulatory or legal approaches may be more

. effective,

6.4 Usefulness of the Study Outcome to HIe South West Integrated Water
Resources Management Project

Siapagla Flood Contwl and Drainage subproject is a part of the Small Scale \V~tcr

Resource.' Development Sector Project (SSWRDSP). It is also a component of the

South West Integratcd Water Resource Management Project (SWIWR!'vlP).One of the

overall objectives of these projects is to enhance economic growth and reduce poverty

in the rural area, of the selected sub-regions in the South West of Bangladesh (ADB,

BWDB and WARPa, 2004a). The i>pecificobservations of the current .<wdydescribed

below may bc useful to the S\¥TWRMP in future.

In general, the economic growth of the Siapagla project area has increased ~fter project

implementation, Since most of the local people are farmer\ and the project is conducive

to agriculture, the project helped them to improve their standard of living. Howcver, a

small portion of the local people, mninly fishermen, were ignored and neglected during
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planning anu implementation of Ihe project. Although the intermediate objective of the

SWIWRMP is 10 enhance and sU,lain water security and livelihood, "f the mral people

within the hydrological boundaries (ADB, BWDB and WARPO, 2004a), the livelihood

of the fisher group is in a very vulnerable conuition. The approaches taken to minimize

the negative impacts on the fi,herie! sector (involvement of DOF, improvement of

aquaculture management techniques, acloption of paddy cum fish culture, etc,) by

SWIWRl\lP are not yet followed. The Siapagla khal is severely silted up, which has

been crenting drainage congestion in the areas near the kha!' Since onc of the two-vent

regulalor, i~ out of order. the regulator could not perform at it, full capacity. Thcre is a

strong conllict bctwcGn Ihe waler requirements for agriculture and fisheries in the

projecl a'-e~,This has already causeu a silent social conflict between the relatively

powerful farmers and poor fishermen. The project success will be undermined jf proper

steps to rehabilitate the fisher group are not taken immediately. Lung terIll

consequences of the structural interventions, and particularly an effective way for

operation nnd maintenance should be considered in fulure. The overall sueee" of the

future projects will depend Oll devising mechani,ms 10 reuuce thesc conflicls staning

from the planning stage.
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CHAPTER SEVEN

CONCLUSION AND RECOMMENDATION

7.1 Conclusion:

The risk of conflict between beel dewatcring and lisheries tcnds to incre,,-,e with

increasing scarcity of water re,ources. The divcrsification of such conflicts indicate,

that their probability of OCCurrenceis significant. Thc nature causes and ways to manage

the conflLcts are summarized beiow.

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

of the week in the community power structure.

• Beel dewatering to incrcase agricnltur~1 bnd is the main re~80n for the current

conll ict. Besides, exclusion of the li,hing conununity prior to impiementation of

the project, absence of proper compensation to cope with post projcct situation,

nOll-functioning of WMCA (irregular meeting, partiality in loan disbursement,

improper maintenance of sluice g~tes, khai excav81ion), nnbalanced community

power structure (farmer-dominated community) are some SOurces of conflicts

between agricuiture and fisheries.

• Hydroiogical analyses show that fish migration pattern i, adverseiy affected due

to project intcrventions. It also indicates a remarkabie difference between pre

and post project water level., at Ihe Siapagia and Khamar Khai. Pattcrn of

regulated flow on to the floodplain also illustrates a significant reduction in

w'ltcr area coverage for fish species due to the Siapagla FeD subproject.

• The digital elevation map (Fig 6.6) and area elevation curve (Fig 6.7) clearly

show thal due to the closing operation of the gates of the Siapagia and Baramara

regulator:" a huge ponion ofthe beels remain dry when the outside water level is

relatively high. The annual runoff depth is 0.76 m and it can inundate only about

415 hectares. This indicate, an increase of agricuilUralland.
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• Engineering solutions alone fail to solve such social conflicts that arise from

conflicting water requirement.,_ Solution to such problem~ lies In a

soeiotechnical approach that would con~ider the technical and social issues in an

inlegrated wny. Stnkeholder participation from all levels of the society is

necessary to address the conflicts, enter int" the depth of the problem" and find

a suitable mean~ for eonllict re,,,lution,

• Identific~tion of stakehold~r~ wa, done on the ba,is of FGDs and interviews.

Stakeholders were prioritized ba'<ed on the degree of inlluence and degree of

importance, The ~takeholder analysis shows that weaker fishermen were not

involved in the planning stage, Farmer" fi~hermen, women and other local

inhabitants are all affected, po,itively or negatively, because of the project

inlerventions. Since the WMCA consists of mostly farmers, the rights nnd

privileges of the weaker group, are neglected in their deei~ions, The Union

Pori,hod may play the most important role in the conniet resolution stage as it

h~s a decision m~king position.

• Many gaod solutions may come from FODs and interviews. But in a stakeholder

v.-orkshop, where multiple stakeholders inter~et, the weaker groups may remam

silent in front of the powerful groups. Powerless, marginal fisher community

usually does nat feel comfortable and reassured to express their feelings ~nd
0pLnlOnS,

'. Stakeholder involvement i, e"ential in connict identification and reduction, but

the ultimate mechanism for conflict management may be the regulatory and

leg~l procedures, e,pecially in a eommllllity where unbalanced power structure
exi,ts.
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7.2 Reeommendalion

al For the project:

L Sluice gate, of the Siapagla and Baramara regulators should be operaled in a

fi~h.friendly way so that fish can enter the beel during early mOnSoon

breeding season.

11. Regular maintenance of the sluice gates is required for efficient inflow and

outflow through the gates. so that the required t10w in the khals Can be

maintained.

Ill, To enSure a permanent habitat for fi~h and other aquatic spccles. silted \lP

canals (e,g. Siapagla khal) sho\lld be re.excavated.

IV. Involvement of an external powerful. fair. unbialed authority is vital to

resolve the ,ocial connlcts,

Fish sanctuaries should bc establi~hed 10 permanent / excavated water

bouies,

b) For Iimher study:

VI. The intensity of the use of pesticides, insecticides, and ~hemical fertili<er~ in

the agriculwre fields should be monitored so that their e~ccssjve use and

damaging effects could be controlled.

Vll. Assessmelll of waler q\lality (using parameters such as, DO, BOD. COD,

temperature, pH, et~.) of the Siapagla khal and Khamar Khal 'Wouldindicate

Ihe :'\litability of the aquatic habitat.

viii. User participat ion (includmg women) in planning and operation of the watcr

resourccs project ,hould be ensul'cd.

IX. Catching of brood fish, fnes and fingerlings sho\lld be prohibited pattic\llal'ly

timing tile breeding SeaSOn.

x. Awareness should be built against detl'imemal fishi~g activities s\lch as

fi,hing by 'CUITem'net (jal), smalt mesh sized net, etc.

xi. Feasibility of the conflict management option~ should be investigated.
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Appendix A

Field Visit Summary

(a) First Field Visit

Purpose: The purpose 01 the first reconnaissance visit was to identify the specific

research ~''''~ and the central research question,

Six subprojects ~rca were visited from 29th Oelto 30th Oct, 2007. The ~ubproject, are:

• Kh~lnur Beel WCS Subproject - Completed

• Siapagla FCD Suhproject _Completed

• B~hirgram Subproject - Proposed

• Debbhog Subprojeet- Proposed

• Panu Khal DR& WCS Subproject _Completed

• Chanduliar Ch~r FCD Subproject - Completed

Activities:

1. Meeting with LGED official.,

ii. Six FGD with the member, of Water management c<)operative association,
(WMCA)

iii. Three interviews

•••• Interview with the fi,heries facilitator of LGED

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

Subproject
• •••• Interview with the Sociologist of LGED
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(b) Second Field Visit

Purpose: To identify conflicts in water u,e for irrigation and fisheries, and preliminary

assessment of the project imerventions' impact on irrigated agriculture and fi,henes.

Duration: 8'h January. 2008 to 10'" January, 2008

Activities:

• Meeting with LGED officials

• FGD with

.:. Women

.:. Fanners

.:. Fishermen

.:. A group of local people

(c) Third Field Visit

Purp<J~: To determine water requirements for irrigation, fisheries and the aquallc

ecosystem, and assess the impact of project inlerventions on irngateJ agriculture and

fisheries.

Duration: 6th March, 2008 to 9111 March, 2008

Activities:

Date: 7'" l\-Iareh

I. Fjeld Survey

ii. Meeting with two gate operators lo gather information on gate operation

Ill, Selection of two persons to measure the water level at the slUICegate

The selected persons are-
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u. Lovely Rani Biswa,. Father: Sannyashi Charan Biswas, Village:

Peruli.Undergraduate student, Mathematics Departmelll, Jes~ore M M

College

b. Rupa lJiswas, Father: Sunil Kumar Biswas, Student of class tcn, Debipur
High Schoo!

IV. Interview with Mr. Md. Sarawar Hos,ain. Agriculture Officer to obtain
information on agriculture

Date: 8~'March:

t. Interview with Ms. Tahmina Hossain and Mr. Md. Mahbubur Rahman;

Agriculture Sub Assistant OffICers,Tolarampur Union

ii. Field ,urvey to check water level measurement activlty, irrigation practices

(LLP's, STW, etc), water distriblllion channels (drains), etc.

Ill, Interview with Mr. Sunil Kumar Biswas, farmer

IV. FGD with femalc group to assess the impact of FCD! and possible solution

of the negatIve impacts.

Date: 9lh March:

I. Interview with Mr, S. M. Enamul Haque, Senior Upalila Fisherie~ Officer

and Mr. Sharif Antin Nasir, Assistant Fisherie, Officer, Namil Upalilla

II. Interview with Mr Shumon Chandra Kundo, Agriculture Engineer

lll. Brief interview with two farmers.

iv. General discussion with two groups (consist of 8-10 per,ons) to assess the ~

impact of Shiapagla FCD Sub project.

Interview with A.K Ajad, member of WMCA, Shiapagla Subprojcet.

(d)Fourth Field Visit

Purpose: To find the options to minimize the eonl1ict, and explore the feasibility of

develop;" g a platform for conn ict resolution/reduction.

Duration: 14th May, 2008 to 19,hMay, 2008
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Activities:

Date: IS"' May, 2008

'- Interview with Mr, S. M. Enamul Haque, Senior Upazila Fisherie, Offiecr

and Mr. Sharif Amin Nasir, As,istant Fisheries Officer, Narail Upazilb

11, Intcrview with NGO officials (Bachte Shekha, Shomota)

Date: 16'" Mny, 2008atld 17t" May, 2008

1. Ficld survey to explore the feasibility of devel(lping a platform for conflict

re,olution/rcduction

II. Motivating people to participate in the ,takeholdcr work<hop at union level

Date: 18'" May, 2008

L Field survey to explore the feasibility of dcveloping a platform for conllLct

resolut IOn!reduction

n. 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 2ndJune, 2008

Aetivitie':>:

Dale: I" June, 2008

L Field survey to recheck the schedule of stakeholder workshop

II. Stakeholder workshop at Narail Sadar level with UNO, N~rail sadar; LGED,

BWDB, NGO's etc.

Ill. Stakeholder workshop at union level
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Appendix B

Water Level Dal.a Analysis

Steps of Ilata Processing:

1. Hourly water level was measured for two days at lhe two regulalors from 6am to

6pm.

2. Water level data from the hydrometric station Afraghal (Station ID 30) located

on the Afm River (downslream of the slUdy area) were collecled.

3. The data werc processcd and a correlation wa\ e,tablished between field data

and the recorded dala of the hydrometric station,.

4. WalCr le,'els at thc regulators wcre computed from the data rccorded at Afraghat

station u~ing the correlation cquation.

5, All hydrological analysis was done using these recalculated data.
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Water Level Data Observed I Measured At tbe Field

,
Time Water Level

Inner Gale (m) Outer ate (m)
6:00 AM 2.70 2.70
7:00 AM 2040 2040
8:00 AM 2.20 2.10
9:00 AM I 2.CD 1.90
10:00 AM 1.80 1.70
11:00 AM 1.60 1.50
12:00 PM 1.50 lAO
1:00 PM lAO l.30
2:00 PM lAO 1.20
3:00 PM 2,00 200
4:00 PM 2040 2.30
5:00 PM 260 2.60
6:00 PM 2,70 2.70
7:00 PM 2,50 2.40
8,00 PM 2.20 2.10
9:00 PM 1.90 1.90

Location: Kbamar Khal Sluice Gale (One Vent Regulator)

Dale:08,03,OS
Saturda

Date:09.03.08
Sundav

Time Water Level

6:00 AM
7:00 AM
8:00AM
9:00AM
10:00 AM
11:00AM
12:00 PM
1:00 PM
2:00 PM
3:00 PM
4:00 PM
5:00 PM
6:00 PM
7:00 PM
8:00 PM
9:00 PM

Tnner Gate (m)
2.80
2.60
2.30
2,00
1.90
1.70
1.50
1.40
1.40
1.80
2.30
2.50
2.70
2.80
2.40
2.20

Outer ale (m)
2.80
2.50
2.20
2.CD
1.80
1.70
1.50
1.30
1.20
1.80
2.20
2.50
2,70
2.80
2,30
2,10
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Location: Siapagla Sluice Gate (Two Vent Regulator)
Dale:08 03,08
Salurda '

Time Water Level
Inner Gate (rn) Outer ate (m)

6:00 AM 240 2.80
7:00 AM 2.40 2.50
8:00 AM 2.40 2.30
9,00 AM 2.40 2.10
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 PM 1.90 1.70
3:00 PM 2.00 2.20
4,00 1'\1 2.10 2.50
5:00 PM 2.30 2.70
6:00 PM 2.30 2.80
7:00 PM 2.40 2.60
8:00 PM 2.40 2.30
9:00 PM 2.40 2,10

Date:09.U3.08
Sunda"

Timc Water Level
Inner Gale (m) OU[e~ale (m)

6:00 AM 2.40 2.90
7,00 AM 2.40 2,70
8:00 AM 2.40 2.40
9:00 AM 2.40 2,20
10:00 AM 2.40 2,00
11:00 AM 2.30 1,90
12,00 I'M 2.20 1.80
\:00 PM 7.70 1.80
2:00 PM 2.10 1.80
3:00 PM 2.00 2.10
4:00 PM 2.10 2.40
5:00 PM 2.30 2.70
6:00 PM 2.30 2.90
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 LeYeI (Only for the Month of March)
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Statton N,m.: Afroghat (Arro River at Arraghat-d.wnstre:un .f the study area)
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Station N". 30
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Appendix C

Photographs

PhOIOJ:rnphI: n;o ot SllIpagb ItObpmjm 11m! with WMeAml'mbr~
~-----

I
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•. .1,

Phologmph 4: n:1) "lth D •• o~oVOOp.
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l
Photograph s, FGD with farnrers.

Photograph Ii: FGD with Fishcnneu.
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Photograph 7: Stakeholder workshop at lowllevel.

Photograph 8: Stakeholder work.hop at adminl.trative level.

•
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Photograph \I: l..ncal people catching fish in the Siapagla Khal.

Photograph 10: Too concrete cement harrier Ilt the khamar thai obstroctinll fish
migration.
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