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ABSTRACT

Hazir Khal is thc main souJ"C<:of surfuc<;walcr in lh~ Muns!,ir Char vilbge located in thc South-

Central region of Flangladesh, The region is a tidal floodplam, and the SOurCCOfluM warer m the

Hazir Kh.,.] is the Shingair River Every year the people of the village construct a tempor:ny

earthen cn,,~-darn during mId of April al upstream of a culvert In the Hazir KhaL It is iutended

mainly 10serve three purposes: (i) to prevent saline water intrusion in order to save the dry season

crop from flooding by salt ",.,,(erduring spring Ildcs. (ii) to maiutain low depth flooding durmg

wet scasOn in the agricultural land for cultivation of Deep Walcr Aman (a local variety of

Monsoon rice) ond (iii) for fish cnlture dnriug the wet Sl'''Son,Moreover, the retained water also

provides opportumty for domestic uses like Ilvcstock watering, batlllng, washing utensils and

cloth etc, The cross-dam is cut during mid October to drain out the water, which is required at the

flowering stage of Aman. ThlS loe.,.]"ater mauagem~'lltpractice has been going on for many

ycars. Now the local people are faemg scarcity of eonstruellon material from local sources. The

villagers have requested the Local Gm'erument Engineering Department (LOCD), wh'eh is

responsible for planning, de~ign and implementation of small scale wator management

project. to construct a sluice gate at the culven, The LGED responded positively to the

request of the people, and decided to cOni>1ructa gate in 2008. Construction of the gate

will provide additional benefits because orthe flexibility in the control ofwator

The local water management practice as mentioned above was the subject matter of

present study, A social survey was conducted to collect information on local water

management practice, history of Hazir khat dam conslnlction process, multiple uses of "

khal, expected additional benefits from the sluice gate and opinion on gate operation

Measurement of tidal water level and salinily was oamed out in Hw.ir Khal to assess the

tidal characteristics and salinity concentration in the study area, Availability of tidal

water during flood tide was assessed to estimate the volume of water that can be retaiued

by closing the gate at each tide during the dry seasoll. The agricultural area that oan be

served by the available tidal water during the dry season was estimated based on water

for dry season crop A round the year gate operation rule was developed according to

crop calendar. fish life cycle, tidal cycle, requirement for country boat plying,

requirement for water retention, requirement for prevention of saline water intrusion.

requirement for drainage, and opinion of the local people.



1.1 Background

A floodplain channel known as Hanr Khal is the main source of surface water in the Munshir

Char village located in the South-West region of Bangladesh. The region is a tidal floodplain,

and the water regime of the khal is influenced by tidal flow. The source of tidal water in the

Hazir Khal is the Singair River. Because of tidal flow, it is subject to saline water intrusion

during the dry season. Every year the local people construct an earthen cross dam on the

Hazir Khal just before the monsoon in order to retain rainfall-runoff during the monsoon.

The dam is cut just before dry season to drain out the water. The purpose of retaining

monsoon water is to create flooding in the agricultural land in order to cultivate local variety

deep water monsoon ricc. Retention of water in the agricultural land also provides

opportunity for culture fisheries In addition, people also use the retained water for domestic

purposes (livestock watering, bathing, washing utensils and cloth etc.). Retention of water

during the monsoon is a unique practice since the common water management practice in the

country is to make provision for drainage of rainfall-nmoff during the wet season and

retention of water during the dry season. A social survey has been conducted under this

study to collect information on this unique localwater management practice

Above local water management practice has been going on for many years, Now the local

people are facing scarcity of construction material from local source. The villagers have

requested the Local Government Engineering Department (LGED), which is responsible for

pJalUling,design and implementation of small seale water management project, to construct a

sluice gate at the culvert. According to the opinion ofloeal people, they will get more benefit

from Ha;;:irKhal if a flow control gate is constructed at the culvert Local women also

emphasize on other uses of the khal such as duck rearing, washing, bathing, and country boat

plying The LGED has responded positively to the request of the people, and decided to

construct a gate at the culvert on Hazir Khal.

•
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The purpose of the proposed gate at a culvert on Hazir Khal is to create favorable condition

for multi" purpose use of the kltal such as agricultural water supply, fish culture, country boat

plying and household use To serve these purposes, a provision is needed tor retention of

water in the klta! and prevention of saline water intrusion in the khal. Opening and dosing of

the gate will depend on crop calendar, fish life cycle, water storage requirement, drainage

requirement, salinity prevention requirement, etc, An operation rule for the proposed sluice

gate has been developed in this SILldy to create opporlLmity tor multi purpose usc of Hazir

Khat The National Water Management Plan of Bangladesh (WARPO, 2001) gJves

importance to small - scale commumty managed schemes aimed at resolving local water

management problems, through conservation or channel development made to support

fisheries and Trrigation, This study intends to make contributIOn towards this goaL

1.2 Objective (If the study

Specific objectives of this study are as follows

J, To assess water use opportunities created from the community initiated temporary

cross dam at a culvert on lJazir KhaL

lL To develop round the year operation rule for the community proposed gate in the

culvert for multi - purpose use ofHazir Khat

1.3 Organization of the thesis

The thesis has been organized in six chapters A brief description of the chapters is given

below:

Chapler I includes introduction of the study and the objective of the research.

Chapler 2 contains the review of relevant literature on multi - purpose LEseof water retention

structure in some countries.

Chapler 3 describes the descnption of the study area, including geography, hydrology and

socio-economy of the area,
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Chapter 4 discusses social survey methods to collect information on the seasonal dam

construction, local water management practice and social demand for water control structure

Chapler 5 contains the methodology for measuring tidal level and salinity concentration,

tidal characteristics and salinity intrusion characteristics, assessment of available water

during each tide in the dry season and irrigable area with the available volume of water.

Chapler fi discusses water control and >upply reqUlrernents by the gate, people', opinion on

gate operation and fonnalion of required gate operation rule for multi-purpose use of the

H~ir Khai,

Chapler 7 presents conclusions and recommendations.



CHAPTER II

COMMVNITY MANAGED MULTl.PURPOSE USE OF SUR.FACE
WATER SUPPLY SYSTEM

A brief review of community managed multipurpose use of water resources was carried

out to understand the beneHts of multipurpose usc of surface water system and ways in

which common property water regimes may be suited to accommodate multiple uses of

irrigation water. A summary of the review is presented below

Li et aL (2005) studied management of multiple Waler usc at a large irrigation system in

Tamil Nadu, india They assessed the technical constraints to integrating aquaculture

within irngalion canals. The result of the study shows that the canals originally planned

for irrigatIon purpose, haye the potential to provide water for aquaculture, which is a non-

consumptive water use that is largely complementary to inigation requirements.

Li and Gowing (2008) described a good number of irrigation systems, particularly in

developing countries, which were originaIly planned for irrigation supply but presently

are serving as multiple-use systems and providing water for a wide range of services

besides irrigation, including aquaculture, bathing. laundry, and livestock watering The

quantities of water used for these purpm;es other than irrigation may be small, but these

uses have high values in tenus of household income, nutrition and health

Mcinzcn-Dick and Jackson (1996) studied the multiple use and multiple users of water

resource. The purpose of the study was to provide an overview of the ways in which

common property water regimes may be suited to accommodate mulliple uses of

irrigation water. Some water use sectors, in particular irrigated agriculture, provide water

for many types of water needs besides their primary stated purpose. Although the success

of irrigation systems is predominantly e"aluated in terms ofthcir ability to provide water

for agricultural production, irrigation systems also provide water for other uses, These
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uses include consumptive uses (such as gardening, drinking water, livestock watering,

fodder production and construction), and non-consumptive uses (such as washing and

bathing, fishing, and religious and recreational uses). The importance afnon-agricultural

uses of irrigation water in livelihood strategies has implications for irrigation

management, Finally, using irrigation systems as examples, Meinzen-Dick and Jackson

examined the potential and challenges of common property management of water

resource,

Mudulu (2003) studied the links of poverty with water use in rural Tan7..ania and found

that in most donor-funded projects, pressing uses of water in household, community and

village levels are hardly considered He emphasi7.ed on redirecting re,ources and

investment in rural water supply towards multJple-use source, rather than just putting

emphasis on drinking water Also local communitie, ,hould be given the choice to ,elect

the type of water source they can manage to maintain A small additional cost during

de,igning and managing water supply and irrigation :;cheme:; could greatly reduce

poverty, increase gender equity, and improve health by making prOvisions for thcse

multiple uses of water

Osti (2004) studied the local water resource management by community in semi-arid

environment, in Nepal. He highlighted innovations of community', management for

multipurposc water projects, which provided powerful benefits to the rural people, Local

people's participation in a project iii an effectivc tool to include all non-irrigation water

usc, in the projecl.

Li and Gowing (2008) di:;cussed thc imp0rlance of non-irrigation uses of irrigation water

to the livelihoods of the rural puor living close to irrigation systems, WhlChhas generally

been ignorcd both in planning and operating these sy:;tems. In this study, two typical

type, of large-scale irrigation systems were selectcd as ca,e study sites, the Lower

Bhavani Project in Tamil Nadu, lndia~a canal.based irrigation system, and the

Mahaweli System 11, Sri Lanka-a tank-based irrigation system, The authors explored

the potentials and constramts ofthe two systems in integrated management of irrigation
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and aquaculture irrigation water could be saved from irrigation by more effective

responses of water issues to crop water requirements and more efficient use of rainfall

available in tank commands. The saved water can provide more opportunities for

aquaculture and other non-irrigation uses.

Sekander (2000) described the multipurpose uses of ponds in Bangladesh, which include

bathing and washing, drinking, fish farming, raising homestead land, Irrigation, Duck and

cattle rearing. Mushlaq et a1. (2007) studied the multi-purpose benefit from a pond and

also evaluated the cost and benefit of small multi-purpose ponds in the Zhanghc irrigation

system in China. Ponds arc helpful in reducing floods, recharging groundwater, and

providing drainage in high rainfall periods.

Above review of some example~ of water management projects show~ that the projects

were constructed for a single purpose but are pre~ently utilized for multiple purpose~

because of community demand Irrigation project~ al~o can be used for non-irngation

activities, which in turn improve the livelihood of the rLlralpeople. Multiple usc of water

resources project is beneficial for the people living arOLlndthe project. People arc able to

use the water for domestic purpose, fish culture and other income generating purposes,

which bring improvement in their economic status. Ensuring multipurpose use of water in

projects through community participation is essential for livelihood enhancement



CHAPTER III

THE STUDY AREA

3.1 Geography

3.1.11":m";00

The study area comprises oflwo villages, namely Munshir char and Shingipara (partial),

which are situated in Bami union ofTUllgJpara upouilla in the GopalganJ dislnct These

two villages are part of Balajtala-Kalmadanga subproject whIChISa Flood Management,

Dramage and Water Conservation (FMD & WC) subproject of the ADA-funded LOED

Second Small scile Water Resources Development Sector Project (SSWRDSP-2)

(LOED, 2004a), Figure 3 I shows the locauon of the study area The area hes between

latitudes 22°S4'3()" N and 22"5(,'26" N and the longlludes IdS! '3M"£ and ~,)"S2'4W' E

The area ISabout 125 km irom the Bay of Bengal and wnhin 3.0 m oflhe mean sea level

It is a lldal floodplam. Figure 3.2 shows the map ofsludy area
,'

"

"""'", ,--.'..~"~.,
"'"''0

". Study
area

'0 "--

,.

.'

Fig 3.1 I.ocation oflhe stud}' area
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Fig 3.2: Map offill.' study area and now system
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3.1.2 Topography and soil ~haractcri.stk8

The land elevation varies from 0.91 rn PWD to 2.96 m PWD within the study area. A

contour map is provided in Figure 3.3.

,

'"
'"

---_ ...~...

~
1IlU ••• T." ,,_"'"

•• 4.130m (F'\tlj ••,

,~"
",,

'. " A
~

,
" (/~- 'I$) "' ••,, m," ',"," -

- - -,-

,.-~-

Fig 3.3: The contour map of study llrelll

The average annual flood level in the study area is 2.7m PWO which is used in land type

ciassification of the study area The study area has four lypes of land, which are FO

(high), FI (medium high), F2 (medium low) and F3 (low land) having 15%, 30%, 40"/0

and 15% of land area respectively (LGED, 2004). Soil lexture of the study area varies

from silty clay loam to silty clay with high conlent of organic matter (LGED, 2004).

Land and soil types of the area arc given in Table 3.1.
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Table 3.1 Land lIJld.oil tyJlC's in the study ll''elI

Land l~pes Covered area (ha) Soil type Elevation, ill PWD (avg.l

FO (~<O_J ill) lIighlnnd 34,5 &lndylooIEl "0
j'l (0.3«1<1) '! Ill) MedLllm "' ClayL""m U~

rugh Jarul

1'2 (0 9<d<U m) MooLUm n 1.52

low land

FJ(d>1 Hmll.owland 34.5 Slit}' Clay O.~l

Gn", arc", no
,,",,'" I,GFD(200'J

3.2 Hydrology

3.2.1 Climate

The study area expenences sub-IropicaJ monsoon climate typical of Bangladesh, with hOI

wet summers from May to September and cooler dry winter months Table 3 2 show, the

mean monthly and 80% dependable rainfall dala. 11 is seen from the table that the rainfall

is heU"lly wncenlraled during the penod fTQmMIlY to September, which accounts for

about 7')% of the total annual rainfal!.

Ma'{;rnum temperatures vary from 24.6"C 10 34.2"C The highest temperatures are

expenenced during the pre-monsoon period (April-May). The daily mrninlllITI

temperature can fluctuate s.gnificantly during the year. ranging from aboul 12°C 10 2(i"C
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Table 3.2 The mean monthly climatic data

Paramc1cr ,~,,' M•• "", Mo, '"" ,,' A~g Scp 0" No\' D" "'m
MaXlmwn Temp (OC) 24,6 27,~ 32,7 34.2 3:1.5 32.1l 31.3 )1.3 31.6 m 28.7 '" 30,3

Mean Temp (OC) '" '" 25 \I 28,6 "" 28.8 m '"' 2&.7 I 276 V.II W,5 25.7

Minimum Temp (1lC) '" '" j9.1 23.0 243 25.6 25$ 26,0 25,8 nil '"' n6 21.0

Rel.tlve HUffildil)' ("/oj " '" " '" " "' " "' '" I "' '" " '"\Vind speed (knots) , 3 , , , , , , 3 , , , 3,3

Sun,hm" (hrsJd) 8,(1 "' '" " '" 5,4 4.1 " 5.2 n '" "' 7,0

BTl) (mm) 2.73 3.42 470 5 81 H9 4.06 4.42 4.41 4,23 4,03 4,31 2.62 1542

Meon Rainf.ll (lm~) , " " m m 325 335 286 256 m 33 H 1825

80% Dependable Rlllnlall

(mill) 3 " " "' '"' 26.' m n" ,% " " , 1397

Source. ADB, B\VD13 '0,,1 Wi\Jli'{) (20(14),

"
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3.2.2 SurfllC(: water system

A floodplain channel knllWTIII!. Hazir Kit,,] is the main source of surface water in the

area. The KIt,,1is subject to tide. lIazir Kit,,! flows across Munshir char village and

[alls into the Gimadanga Khaj which finally falls into the river Sltingair. The river

Shingair flows along the north-west part of the Balaj1ala-Kalmadanga subproject of

LOED. Figure 3.4 shows the major rivers and kh"I, of the study area.

",' ,"~-,~'--'--'-~~'-,

••••••••••••"OPALOO"J

,

,,I'
I
i

Fig 3.4: Major River and Khal in the study area

The flow in the tta>:ir Khal is domimrted by tidal fluctuation. The linkage ofHa7.ir

Khal to the tidal system is shown in Figure 3.5 and described below;



J. Hazir KhaJ - Gimadanga Khal

Haz.irKhal ongmmes from Gimadanga Khal and ends up near Gopalganj-Patgati

Road at the south of study area The tidal 110\, in Hanr Khal is mainly from

Shmgmr nver through Gtmadanga KhaL

II Shingair-MadhIlmali

Cnmadanga Khal falls inlo lhe Shingair Riycr \\ihich is f10WlIlgalong the east side

of the study area Shingair River is ongmated from Bami Baor and falis into the

Madhumall Rner T,dal now enlers into the Madhumati River Itom Balewshar

River. Shingmr River gets the tidal flow through Madhwnall and from Shingair

River tidal 110wenters into the Gimadanga KhaI.

Ill. Bale\\'Shar

Madhwnali River falls mto lhe Balewshar River. The tidal now from the Bay of

Bengal enters into the BaleS\\iarRiver and from Balewshar River tidal flow enters

into the Madhumali svslem.
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c..m, •••• ~• •
Shillgal, rtnr

Rayof Ben~l

Madbomatl
Rl\'er

~Iiganll.
Rn'cr

•

Balnl"Sbar
River

Mlldhomal;
Ril'rr

~iIl3.~ &hrmalk n:pmlCnlaliollorlillk.n~ orHlIZlr Khllfl major moer S)"Stem

3.3 SockJ-«onomy

J.J.l Pop••"";.,a
TOlDIpopulation of the lwo villa~ of the study llmI is about 3000, l.itrnlCy rote is

o[m05l SS% in both the •••ill~. T.ble 3.3 lkscnm demographic inrormntion of each

village.

Nam•.of,;llll~ No. 0' IfOlmbold TotDI population III1P~boklsilc

Munshir Chllf 22S mo 6.0

Shingi Pal1l 250 17l1li 6.8

Souf= LGED{2004.
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3.3.2 Socio - economic characteristics

A majority of Ihe people of the study area live on agricultllral activity. The landles~,

sharecropper"s and smallllirmers operate aboul 50% of land of Munshir Char ,illage

and 65°;', of land of Shmgi Para ,'illage. About 3~% of total household depend On

agriculture labor. while 46.6% household of /he sludy area live under poverty level

Table 34 and Table 35 describe [he number of households dependent upon

agricultural and non agricultural activity and landQ\,nership characteristics

respectively.

Table 3.4: Household categories based 011 agriculture and non agriculture
activities
--,.Name,;f - No.o'. HH entirely ,HH d~pcndent -:-1(11entirety,._

.village. -Househald: dependent on- , on Agriculture .' tlepetiil~'t on NOll'
Agrkultu'rt '. lind other '- agriculttil'i- -

_;actiVities _- ' activities
MUllSltirChar 225 00 123 12
Shin i Para 250 77 In 2

s.ource: L<3ED (2004)

Tahle 3.5 Land ownership characteristics

Name of village Munshir char Shingi Pal"ll

No. % No. %

Landless: <0.2 ha« 50 dec,) '5 " 120 4'
Marginal farmer: 0.2 ~ 0.5 ha (50 ' 125 d<x:.) 55 24 65 "Small holder 05 lha(126 250 dec.) 50 77 35 14
MedlUm$lZeholder: , 2ha(251 SOOd<x:,) 20 " 25 10
Large - sIze holder I 2ha(151 500 dec.) 15 7

1
5 2

Total Household 225 JOO I 250 100
Source I.GED (2(X)4)

33.3 WInd use

Almost ')0% of the lalld in the study area IS agricultural land alld the remairung is

homestead, There are one khal and 37 ponds in the study area, The khallS the mam

source of capture n,hene,. Presently farmers culuvale Bow (Lo,allHYV) in low and

mooium low lands, Aus and Aman are cultivated In 67% area in the high and medium



low lands, while the remaining 33% land is relatively hlgh and used [or rahI crops, vi~

pulse, oil seeds, vegetables, jute etc, Table 3.6 describes lhe land use of the study

area, "rule Figure 3.6 shows Ihe land use map orlhe study area,

Table 3.6 Land use of the study area

Land lype Cee m' ""=I Kharif - I Kharif II (July Rabi (October

(~~~ch - November) May)
I Jul"

HIgh land (FO) I ~LOcal)
Aus B Aman (Locil) Pulse

Jute Fallow Wheat
Jute TAman HYV Mustered
Fillo\\' T. AmlUl V I Pulses

Medium High Land (FI) B A., Il ArulUl(Local) I HYV 80ro
I iineal'

I ~~cal'
A., 8, AmlUl(Local) Fillow

Fallow Fallow Fallow
Medium Low land CO Fallow Fallow HYV 80ro
Low land (F3) Fallow Fallow HYV Bow
Sourec LOED (2004)
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CHAPTER IV

SEASONAL DAM CONSTRIJCTION AND LOCAL WATER

MANAGEMENT PRACTICE

ThIS chapter discusses the socia! survey that has been carried out to gather information on

thc local water management practices in the study area, Social survey seclion cxplains the

details of tools and techniques used in data collection. Focus Group Discussion and

questionnaire survey melhods were used for collection of primary data, The findings of

social survey are also presented, which include the history ofHazir Khal and construction

of an earthen dam m the khal, local water management practice and community demand

for a seasonal gate,

4.1 Social Survey

4.1.1 Focus group discussion (FGD)

FGDs were conducled in the ,Iudy area 10 collect infonnation about local water

management practice, history ofHazir Khal, seasonal dam congtruction process, multiple

uses of the khal, expected additional benefits from the sluice gate and opinions on gate

operation, A total of 16 FGDs were conducted in the study area, each group consisting of

4_10 persons, Table 4, I presents a list ofFGDs conducted with different groups,

The grouping for discusgion wag done under four strata: gender, land ownership,

occupation and location along the channel reach Participation of femalcs was

emphasized while planning the FGDs. Two FGDs wcrc conducted with housewives of

farmer's (5 persons) and one with housewives of fishermen (10 persons). They basically

informed about the dam construction process and vanous uses ofHazir Khal. Two FGDs

were conducted with agricultural laborers, one with people livmg downstream of the

khal, and another with the end users of the khal They informed about earthen dam

construction process, opportunilies created due to construction of the dam, benefits in the

agriculmral sector, and operation of the proposed gate.

•
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Table 4.1 List of I''GDs conduded •• ilh different groups

121031200g

13103/2008

141fJ3/2009

MunsJnrcrnr (d/;)

ShiJJgipara

Munshirchar

Munshirch"r

, Hous""ives , Fishing, Hous"" ive, , Farrmng, Rich farmer , Fanning, Day labor , AgriCllltural, Fisl'cnncn ; Fi,hing

• Da}' labor , Agricultural, Medium f.'ll1llC' , Fanning

" Medium fantler , Farming

" Small fanner , Farming
)(I, MargiTl<l1 10. Farming

fanner

" Housc"ivcs " Farming

" Landless " Famling

farmer B. Farming
H Small f.nner

" Landless " Farming
farmer 15. Fishing

15, Fishermen

" WMCA

Land o1Nl1ershipplays a major role in decision making. Based on land o'Wnership,famlers

are categorized into landless «0.2 ha), marginal (0.2 - 0.5 ha), small (0 5-1 ha), medium

(1-2 ha) and rich (>2 ha) (DDS,2004). Two FGDs were conducted with landless fanners,

one downstream of the Khal (5 persons) and another with the end users (4 persons). One

FGD was conducted with marginal farmers (4 persons), and two FGDs with small

farmers at both downstream (6 persons) and end of the Khal (4 persons). In total two

FGDs were conducted with medium fanners in both downstream (6 persons) and end of

Khal (7 persons) One FGD was conducted with nch farmers in Munshir Char village (5

persons). The farmers provided infonnation on the history of Hazir Khal and earthen

dam, management of dam construction, benefit in the agricultural sector due to the

construction of dam, additional benefits from proposed gate and gate operation. Two

FGDs were conducted with fishermen 11Vingin Munshir char village, each consisting of

four persons. The fishennen gave information on the management process of culture

tisheries, damages in natural fisheries and their problems in t1shing in Hazir Khal during
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the monsoon One l'GD was also conducted with the members ofWsler Management Co-

operative Association (WMCA) (12 persons) to understand the management process and

the responsibilities of the WMeA.

The discussions were arranged at convenient times and places for the villagers.

Checklists were prepared 10 guide the discussions, Separate checklists were prepared for

each group Relevant pictures and the checklists are attached in Appendix - A and

Appendix-B, respectively

4.1.2 Questionnaire su•.•.ty

Sample Size DetcnnmallO/1

In the present study, household was taken as the sampling unit. Each household consists

01'6-7 members A simplified formula for calculating sample size distribution described

by Israel (2003) was used in this study to deterrnine the sample size. The fonnula is as

follows

n~Nf(l+NE')

Fo, the presenl study,

n = Sample size

N = No of household in Village Munshir Char = 225

E = Levc1 of precision =.1

Now the sample size is,

n = 225f{ J+(225*, l")

= 69.2 _.70

Samplmg Method

Strati/ied random sampling was used as the sampling method The total sample

population i c. the households were categonzed into three groups according to Table 3.5.

In total 28 households dependent on agriculture, 38 households dependent on agriculture

and other activities, and 4 households dependent on non agricultural activities werc

sllrveyed. Table 4,2 describes the list of participants of the survey,



21

Table 4.2 Date and participants of the survey

14lOln008 to
]910312008

Munshirchar (dis) Household dc)lCl1dcnl on
agriclJli"rc only

Houscl'old dependent on

agric"llurc aud olher

aetiVllle5
Household dependent on

cntlTeiy non agncultural
activity

Dewlopment (if qlll!stiowmire

After a thorough field visit in the study area a semi-structured questionnaire was

developed first. A prele,1 was conducted to test the performance of the questionnaire, The

pretest was conducted with 8 farmers and 2 fishennen households of the sludy area,

Based on the response during the pretest, some changes were made in the draft

questionnaire. Some confusing questions were modified and some new key questIons

were inclLlded. As the survey was conducted with both literate and illiterate people, for

their convenience the questionnaire was developed in Bengali. Both closed and open

ended questions were included in the questionnaire. The questionnaire is attached in

Appendix - 8.

Admini~'lralion ofMn'ey

Infonnation was collected from respondents when they were not busy in the field or it

was not their resling time, Early morning and evening were chosen as the farmers were

usually not busy at that time.

The social survey provided a clear picture on local water management practice, including

the history ofHazir Khal, earthen dam construction process, multiple uses of the Khal by

the community, requirement of water for various purposes like irrigation, fishing,

domestic needs etc., and agricultural practice of that area. People's opinions on gate

operation rule were aLsoidentified from the survey.
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4.2 History of Hazlr Khal

r.\;calufiOfl of Hazir khal

The hi~tory of e~cavation (and re-excavation) of Hazir Khal and other associated major

interventions are $ummanzed in Tables 4.3 and 4.4. Hazir Khal was first excavated by

local rich farmer, to drain out water from the low lands to the river at the end of

monsoon, The Khal was named according to the name orlhe son oCone of its excavators,

The Khal was excavated approximately 55 years ago However, the local people do not

remember the exact date oCthe excavation It is al,o fouod from the Feasibility Report of

LGED (2004) that the Khal has existed from the Pakistan period The Khal was re-

excavated by the Union Parishad during the Pakistan Period to facilitate navigation (e.g.

using country boat to transport crops, transporting goods to and from market etc,).

In the beginning the Khal was 750 m long and the branch was approximately 250 m long.

Initially, the villagers had constructed a bamboo bridge on the Khal, which was used as a

means of transport, A bridge made up of wood was later constructed over the Khal by

the Union Parishad during 1962-63. The road across the Khal was constructed by the

Union Parishad during 1972-73, The Khal was re-excavated in ]974 by the Government

under the excavation program ufan International NGO (CARE Bangladesh), This was

followed by the construction of a culvert across the Khal by the Union Parishad in 1978,

Re-excavation of Hazir Khal was carried out by the Government to some extent (up tu

one kilometer) periodically over the period from 1996 to 2001. Major re-excavation of

the Khal, however, took place under the Balajtala - Kalmadanga Sub-project of LGED,

which was started in the year 2004, Currently, Hazir Khal is approximately 1.6 km long

and 2.5 m deep wlth a bed width of approximately 8.3 m. Figure 4, I shows the cross-

section ofHazir Khal, and Fil,,'ures4 2 and 4.3 show photographs of Hazir Khal and the

dead end part of Hazir Khal, respectively. The Balajtala-Kalmadanga sub-project also

includes re-modeling of the existing culvert and installation of a one vent sluice gate on

Hazir Khal at the Culvert. Re-excavation of the Khal and remodeling ufthe culvert have

already bc<:ncompleted The sluice gate was installed in the year 2008,



Table 4.3 Period of excavation (lind re-cxcMvation) of Hazir Khal

23

y= Excavation Re-excavation Supported by

1945 -1971 Excavated by " Lowl
elite and rc-cxcavaled by
Union Parishad

1971 -1975 Government under canal
excavation program of an
international NOO

1996 -2001 Union Parishad
2001-2007 LGED

Table 4.4 Major interventions in Ham Khal

eo' 1945 - 1971 1975 1982 1991 1996 - 2002
Intervention. 1971 1975 1982 1990 1996 2001 2008
Bamboo ""Bridge
Wooden •• ••• • •
Bridge
Road - - - ,- - -, - ,
Culvert

" - " - ,
Re-modeled - "culvert

~ 83m

Fig 4.1 CrosiHlcqioD of}fllZir Khal

1.5

I
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Fi~ 4.2 IIllZir Kh.1

Hro'jr Khat \\Ias cXC:l\"nted to mitignte dntina~ problem at the end of the monsoon

season, when there was stngnnnt "'Ilter in the low lying l1mlS ofthc village. Due: to Lack

of pl'upcr droinage facilities. those lands took considernble lilm to dry out, meaning lhal

fnrmeTSwen:: nol able 10 pn:p:nre those lands for Bom cultiVlltion even in the month of

Karlik (October - No\'ember). AlIa oomcquence. people of lhnt area hnd to fttl:c great

los.~ in crop prodUClion each }=r. According 10 the local people, the main purposes of

HllZirKhDlllf'e:

l. DrainDge o[wlIter lit the end of the mon!iOOnfrom low lying lands;

II. Nllvigntion (basicolly country bolIt pJ)'ing); people use the Khal to alJTy Jute.

Aus and Anum paddy (rom the field.

4.3 H~tDt')' of S<-nulnll Dam on II.,.Jr Kh.1

4.3.1 F.artben dam on 1I117JrKh.1

'The local people hu,'c constructed Il temporary C:m1hendam on Hll7,ir Kiull for 43 years.

As mmtioncl in the previous section. in the beginning there WIISIl bamboo bridge oVeT

the KIulJ at the pn:senl site of the culvert. The cfOS5<SCCtionortlie Khll.lal lluIl place wns

ruther ••••ide. HCllCCpeople used 10oon!M1Ct the earthen <bm do~ ofthc KhnIIII 0

plooc called Arimpur BlWlr where the cross-section of the KhaI was reilltively narrow.

However, lifter the COTl5tfUctionof the culvert, people started constructing !he dam in the
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upstream side of the culvert, and this has continued for 30 years till now. Figure 4.4

shows the earthen darn with bamboo cages in the Hazir Khal.

Fig 4.4 Temporary earthen dam with bamboo cages

There wa~ a time when people did not need to construct the earthen dam in Hazir Khal.

According to the local people, the depth of flooding was much higher compared to that at

present, and was enough to cultivate Deep Waler Arnan. At that lime people lL~edto

cultivate the local varieties Rayenda, Beerpala, Kumrugair in low lands and Jabra in

mediwn high lands. Rayenda, Beerpala and Kumragwr can tolerate flood depths more

than Jabra. Due to decreased flood level, people can not cultivate Rayenda, Beerpala and

Kwnrugair now; however but by constructing the dam they are able 10 cultivate Jabra.

On the other hand salinity concentration also increased in the Khal with time, So to save

the crop from damage due to saline water intrusion, the construction of dam became

mandatory.

The main purposes of the earthen cross dam can thus be summarized as-

I. To prevent salinity intrusion at the end of dry season;

II. To create lloodlng in the agricultW'alland for Deep Water Aman cultivation

during the monsoon.
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4.3.2 Construction and cutting period of dam

The ealthen dam ex!,!s during the wet season starting from the mid of April (according to

Bengali calendar Baishkh month) up 10 November (according to Bengali calendar Karl,k

month) i e. just before the beginning of the dry season. The dam is constructed in the

middle of April to prevent saline water intrusion. Saline water intrusion causes damage

to seedlings of Deep Water Monsoon Rice and also damage dry season crups

occasionally. The dam is cut at the end of the monsoon to drain out the water, when the

deep waler ricc is at the flowering stage. The crop i; damaged if flooding continues at

the flowering stage.

4.3.3 People's participation

Construction of the cross dam has historically been managed by the local people. Local

leaders and elderly people are responsible for initiating the discussion, mobilizing the

villagers, raising the community fund and tacilitating decision making process regarding

construction and operation and maintenance of this earthen dam l'he dam is constructed

every year through collective eITorts. As per the survey information, 38% of the people

provide support by providing labor, 47"/0 supply filling materials (soil) and 16% provide

monetary support. Approximately, 15 thousand Taka is needed to constru,,1 the dam each

time. In recent years, the Union Parishad is also helping by providing financial support

Approximate dimensions of the earthen dam include a top width 1 8 ill, a bottom width of

27m and a height of 2.5 m, as sho1N!lin Figure 4.5 Approximately, 45 m' of soil is

required to construct the dam,

1,8m

.I
205m

/ ..L
2.7m

Fig 4.5 Cross-stction oftbe earthen dam
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A wooden gate was constructed by the Government in the year 1985 - 1986. But the

local people construct the earthen dam in every monsoon, as the water seeps through the

wooden gate, The wooden gate became inactive in the year 1995,

4.4 Water Mllnagement Practice

4.4.1 Prevention of salinity inlrusion

People, since long, have been constru~ting the earthen dam on Hazir Khal d<.lring the end

of the dry season to prevent saline water intrusion and hence pmtect seedlings of Deep

Water Aman. Salinity intrusion happens during mid of April (in Bengali calendar

Baishkh month) to June. Table 4.5 shows the salinity intrusion time and existence of the

earthen dam.

Table 4.5 Period of salinity intrusion and status of earthen dam

~ """ Feb M. A" May Jun luI A", Sept Ocr Nov nco

Salinity

intrusion • •• • •
Existence

of dam •• • • ••• • • •

4.4.2 Creation of flooding for monsoon rice cultivation

Cullimlion 'ifhJCall'anely of mOll.\oon nce mflooded land

The main purpose of the earthen dam on Hazir KhaJ is to create flooding in agricultural

land dllring the monsoon for cliitivation of deep water monsoon rice, the local variety of

rice called Jabra. Jabra is long stcm rice, and it elongates with the nse of flood water. It

can tolerate submergence up to 1-2 weeks and has floating capacity. Jabra is broadcast

after the first rainfall in the month of March-April It has a growing period of 250-270

days. According to the information obtained from the survey, the benefits of this local

variety rice Jabra mcludes:

•

•
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Economic benefits-

• Low Produ(,,1ion cost;

• High Selling price

• Local people are able to process and preserve seeds, hence they do not need to

depend on other sources,

Ecological bcnefits-

• No change in soil quality

• Suitable for fish culture and natural fisheries

• Suitable for growth of aquatic vegetation

Fertilizer and pesticide use-

• Fertilizer requirement low

• Pesticide is nOI required since Jabra is able to withstand pest so

Flood tolerance-

• Able to tolerate flood

Health benefits-

• High protein contents

The study area consists of low lying floodplains (70% of the total area) and is situated in

the Agro-e<;ological Zone 14, i,e. the Gopalganj Khulna beel area (LGED, 2004). During

the rainy season, the whole area is inundated with flood water. The low lying lands

become unsuitable for cultivation of High Yield Variety (HYV) rice during the monsoon,

So the local people are used to cultivate local variety of Aman rice in,tead According to

local people, Hazir Khal is closed at one end which facilitates storing of water during the

wet season for Deep water Aman cultivation, Figures 4 6 and 4.7 present the cropping

practice inside and outside the dam, respectively, during the wet season. Table 4,6 shows

comparison of Jabra and High Yield Variety (HYV) monsoon rice, as perceived by the

local people Table 4.7 show, the crop calendar of monsoon period.

It is important to note here that the according to ADB, BWDB & WARPO (2004), 'water

structure' under FeD! projects in Bangladesh are designed and built to 'control flooding'
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to tbe crop field and drain out water from the low lands like Beels. But, the local people,

in case ofHazir Khal, store rainfall-mnoffin their crop fields to create flooding.

Fig 4.6 Deep water Aman inside the earthen
dam during wet season

Fig 4.7 Bare land ouhidc the dam
during wet season

Table 4.6 Community view on Loeal variety and High yield variety ofmon~oon rice
Local variety High yield variety

Yield WW High

Production Cost WW High

Selling price Hig~ WW
Pest High tolerance Low tolerance

Fenilizer Not ,..,quire<\ Required

Flood tolerance Toler<mt Not tolerant

Weed control Notneeded Needed

Dietllry sati,faction High ,~
Protein conlent High '"W
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CU/INa/lnn ojlocal lurl••,)'Am rice

Flooding in the agricullurallllnd creates srope for CUlliVlllion oflocal variety RAus nJong

wilh n, Aman. Local B, Aus varieties (such as NUlISllflItu1.Gllllll"shor) "•.!lith have

modemle elongation ability with gradual increasing depth of waIn- up 10 certain plant

height (about 100 an) IlTebroadcast togelher in equal ratio with local vllficly Arnall,

usually in tnc 2'" week of April in the medium high land, In the I- and 20d weeks ofMay,

only local Aus Ill!: broadeasl in the high land. B. Aus riee is nonnal1y harvested during

the)'d llJ1d 4110weeks of August.

Cllflil"uliOIl of trallsplanlt'd mo"soolJ rire ill hi~hl-r lund

Creation of flooding by the dam also provides opportunit)' for cullivlIting Il'lll1Splllnted

monsoon rice in the rcllllivcly high IImd. Approximlilely IS% of lOlaI agricuhufDl !lInd is

of this type, B. Aus lind Jll1C lire cuhi'll1led in Ihis lype of Ilind from April to July, After
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harvesting Jute and B. Aus, the monsoon rice is transplanted Water from adjacent

flooded land is used to provide irrigation to the transplanted monsoon rice.

4.4.3 Fish culture in n(loded laud

Retention of monsoon rainfall-runoff in Hazlr Khal and agricultural lands provides

opportunity for fish culturc. The spawning period of culture fisheries is in month of June

and harvesting is done in November. Culture fisheries are a sot/fce of income for the

people of that area, Table 4.8 shows stocking time, harvesting time and yield of culture

fisheries, while Table 4,9 shows the fish life cycle and slatus of dam

Table 4.8 Stocking time, Harvesting time and yield of culture fisheries

Fish Fingerlings Fingerling Total fish Harvest Fish
specIes slocking stocked, production, time yield,

time b ,"0 tonlha
Thai June (4th 120 1.35
sarnuti week)
Rui 200 2.65 December
Kalla 160 2.20 010
Common 720 21.15,=
Total 1200 27.35
(Rahman, 2008)

Table 4.9 Culture fisheries and statns of dam

Month Jan Fob Mar Apr :May Jnn Jul Aug Sepl Ocl
Activities
Om,
coru;lruclion
Fish culture

Cntting of d:ull

Nov Doc
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4.5 Community Demand for Sluice Gate

4.5.1 Reasons for demand

Every year more than 45 mJ soil is needed for dam construction. In recent years it has

become difficult tOT the local people to manage soil for the construction of the dam.

They collect the soil from Khas lands near the KhaJ and agricultural lands. If they

continue this practice, agricultural land will lose its fertility in the long run,

Thestudy area i, in a tidal regime. People want to control the flow in the dry season to

cultivate 80m, Presently farmers are not able to cultivate Bom in most of the lands of

the study area due to lack oflTTigation water during the dry season

On a number of occasions, when there was higher water level at downstream of the dam

at high tide during the monsoon, the dam was washed away. The dam has failed

approximately 8 times during the last 43 years. This indicates that there is nearly a 20%

probability of dam faIlure. Crops suffered damage when the dam failed, leading to

sufferings to the farmers,

4.5.2 FleJ:ibilil)" of gale

Construction of the sluice gate WIll not change the traditional practice of water

management by the local people; rather it will add some flexibility. Cultivation of Jabra

by retaining the monsoon rainfall-wnoff will continue, Additional expected advantages

of the sluice gate are as follows'

• The gale can be operated according to the need.

• The gate will be helpful to prevent spring tide flooding dunng the dry scason

and also allow to tap water lor irrigation of dry season crops and for domestic

purposes,

• Permanent sluice gate will be helpful to avoid the risk of occasional failure of

the dam.

•
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4.5.3 Respollse of Local Government Engineering Department (LGED) to
community demand

The local people demanded a sluice gate 31 the Culvert on Hazir KhaJ to prevent early

flood ic. salinity intrusion and conserve water by tapping tidal flow for irrigation of

HYV Boro. They have requested the LGED, which is responsible for planning, design

and implementation of small scale water management projects, to construct the sluice

gate. LGED has positively responded to the demand. The sluice gate on Hazir Khal is a

part ofBaJajtala-Kalmadanga sub-project ofLGED.

4.5.4 Description of proposed gate

The cxi,ting culver! is at chainage Ch 0+415 Km which is 1 2 Km do'Wnstream from the

close end of Hazir Khal. The size of the culvert is 3.28 ill X 3,25 ill, invert levcllL =

086 m PWD,

This culvert is going to be remodeled as water retaining structure (WRS) by installing a

,luice gate. The ,luice gate is of one vent. The ,ize of the gate i, (2,9m X 2 m) and the

siJl1evcl is 0.86 m PWD. The gale is vertical rising type and can be opened at its full

height. Figure 4.8 ,how, the location of the water retaining structure i e the sluice gate,

and Figure 4,9 shows the dimensions of the gate
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CHAPTE:R V

ANAL \'818 Ol-'TIDAL CIlARAcrERI8T1C8 AND WATER

AVAILABILITY

This ehapter discusses collection of lidal data, lidftl ehartlClerislics of the study IlTCll.,and

5Illinily concentllUion. It 81so discusses assessment of Wftler retenlion \-olume,

requiremem of ••••"llter during the dry SeII$Onand eslimation of irrigftble ftTCll.by lhe

retained water during flood tides, The chapter 81so includes assessment of volume of

MIter that can be rctftinet! by closing the sluice gale during flood tides,

5.1 Jnundnlion nITn durin!: .nl s(,JIIson

People of Ihe study afCll cultinte deep water Aman in lhe flooded land during weI

senson. lnundfttion ftreilS for different Willer levels during the wet season dcrh-ed by

Rahman (2008) are shown ill Figure 5.1. Figures 5.2-5,4 show the flooding depths ftt

differem ••••"llter le\"Cls.

,

(a) 1.25 m PWD water level
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Wafer requirements during wet season/or Culrurefisheries

Flooding in the agricultural land for deep Water Aman cultivation created scope tor fish

culture in the flooded land. Table 5.1 describes the required water height for fish

cultivation.

Table 5.1 Required water depth for fish cultivation

Fish type Temperature "C Salinity (PPT) Depth (m)

Shrimp 25-30 5-28 >1

Olher than Shrimp 28-31 0-2 >1.5

Souroc Harun (2005)

During the wet season all the water requirements are met from tidal water retained in the

Kltal and from rainfail-runofl There is no complaint of shortage of water in the monsoon,

as found dl.lring field visit People have been fullowing the present agricultural practice

for several years and have never faced any problem except the failure of the earthen dam.

5.2 Tidal Data Collection

5.2.1 Measurement of tidal level

There is no water Jevel station of BWDB in the study area, An alTangement for tidal

water Jevel measurement in Hazir Khal was set-up. A stafT gage made of wood and

scaled in centimeters was filled at the side wall of the culvert at the downstream side.

l'igure 5 5 shows thc staff gage lilted on the sidewall of the culvert,

•
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- .

Fig 5_'liSnk pl'tflJlrtd for mea511ring the " .• leT kvel.llibe rntnrt In HIl7Jr Khlll

111M 'if measUTf!T1U'lU
1be waItT level ofthc kh:J.Iwm rnc:rnm:d hourly from 7 AM 10 10 PM C'\"CT)'day for II

period of nenrly 4 months. from !he 17'6'of December 2007 10 the 1rt' of January 2008.

from lite 5<1>of MllI'Ch 10 the S'" of April 2008 ttnd from !he 1)<1>of July 10 !he Jnl of

September 2008. During thc ITIClI.mrement it was msumI that the \Iomer body WllS in nn

undii'>lmbed SllIge, meuning thot there \\'lIS no tutilicial disturbnnce on the wnlc:r body due

to human nctlvily OTdue to the lIC1ivilic:s of ducb or ClIme. Table S.2 sho\\'S the sumnurry

of,idnllevel data obtained by hourly IJJaISUfertlenl.

Table 5.2 TKlIIIl"Jck OO\'c"'lI 11)'rneaSIlrt'mmf Pf'rlod

Pmod Total No Flood llde Ebb tide Neap Spn"lll:
oflid.'m"

]1"' Dec. 07. " " " , ,
]1"'1an., 08
SiloMu-10'" Jl " Jl , ,
A '1,2008
1-4.101-18"" 32 32 JI , ,
Auo 2008
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5.2.2 Measurement of salinity

Source of salinify

The source of saline water in the sQuth-we:.! region is the coastal water of the Bay of

Bengal The study area is in the tidal regime and during the dry season salinity intrusion

occurs in Hazir Khat through the Singair River

Melhodology and period a/sohni!y measurement

Measurement of salinity in Hazir Khala was made with an electro-conductivity meter on

the 11'" of April, 2008, i.e. for one day. In totalS spots were selected lOf collection of

data, Data were collected at different times (during middle of low tide, starting of high

tide and middle of high tide) so as to cover the tidal cycle. Due to time constraint,

unfortunately salinity could not be measured during the two high water slacks (HWS)

which occur at early morning and at night It posed a little prohlem since salinity is at its

peak during the high water slack. Figure 5.6 shows the timings of salinity measurement

made in a day.

Fig 5.6 Period of data collection in a tidal cycle

Sile se!eclion

A total or5 sites were selected for data collection, which were the junction of Hazir Khal

and Gimadanga khal, just downstream of the culvert, just upstream of the culvert, mid

pomt along the Khal and tail end of the Khal Figure 5 7 shows locations of the

measurement siles



41

Hazir Khal
0,.
" 0~ 0~
"•
~

\
~

Fig 5.7 Salinity data collection spot

5.2.3 Tidal characteristics

Tidal levels were measured for almost four months to investigate both the dry and wet

season tidal characteristics, The level of water after construction uflhe earrhen dam was

also collected from the field. Figures 5.8 - 5,10 show the tidal water level hydrographs

during the measurement period and Fib'Ure 5,11 shows the variation of water level inside

the gate when the earthen dam exists. It is clear /Tom the figures that high water level

increases from December to March and low water level decreases at the same lime in the

dry season. Tidal range is also higher during the months of March-April than that during

December - Janllary, Tn the dry season, variation in water level from spring to neap is

also significant. The pha.~e shill is approximately one hour, On the other hand variation

in water level from spring to neap is not significant in the wet season as there is strong

contribution from rainfall-runoff Table 5.3 presents the summary of measured tide level

data,
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Table 5.3 Tidal characteristics based on observed data

Time

Tidal parameter
,,- Dec, 07. 5th Mar -10'" Apr, 14~Jul - 1l\~Aug,
1 7'" Jan. OR lOOS 2008

"'" Mrn ,"" MID "'" Min
High water Nea 1.73 1.61 1.85 1.6 I 2,91 2.73
level (m. Mid ofnca -s "" '" 1.67 1.99 1.&5 2.94 2.82
PWD) S rins. 199 1.88 2.03 1 97 2,97 79

Mid ofS nn "nea 1.97 1.73 1.98 1.84 7.9 2.84
Low water N9 U3 1.13 L1 I n,n 2,69 2.56
level (m, Midofn . n" 1.35 LIS 087 07 ''" '"PWD) S nn 1 33 1 0,89 0,79 2,81 2,75

Mid ofS nn -oc 1.24 L1 0,78 0,76 769 252
Mean tidal N~p 1.29 1.20 1 '6 I j 5 783 2,65
level 1m. Mldofn -s n" 1.39 1.26 1.51 1.32 786 2.75
PWD) S n 1.5 1.41 I 58 1 47 789 2,83

Mid ofS nng-neap 1.41 172 1.43 1.32 ,.. J'
TIdal range N~ 0.54 n,32 0.69 0,52 0.33 o 18
(rn. PWD) Mid ofnea s ,m 0.52 0,]8 0,81 0.69 0.34 0,12

S 0.86 061 0.87 0.75 OAO 0,24
Mid of Spring-neap 0.61 056 0.84 (1.6 n.19 013

5.2.4 Salinity intrusion characteristics

Salinity measurement revealed that the salinity concentration is in the pennissible limit during

the low tidc and has an increasing trend with the increase of water level during the high tide.

Table 5.4 shows the limit of water salinity for irrigation purpose, while Table 5,5 shows the

salinity level ofHll.lir Khal at different times and sites Figure 5.12 shows the trend ofsalinily in

different periods ofa tidal cycle,

Table 5.4 Water salinity limit for irrigation

Salinity class S~linily (&iw, ppm(l d,im-
dolm) 640ppm)

Optimum <0,75 4"'
Tuxic 075-30 480-1920

E.trcmcl)' 1>3,0 >1920
T••,ic

Source Chowdhury (2007)

•
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Table 5.5 Salinity at different time and site ofHazir Khal

Time Tidal Salinity in d>im Suitability
<::Ide foc

,"" r I Spot 2 Spot 1 Spot 4
''''' 5

Average lTriganoa

I J :III1AM Middle of Il. ';7 0,58 0.57 0'" 1).57 0.57 Suitable
ebb t,de

2:50PM Low waler 0;; 0.56 (1,55 0.56 055 (J,SS Smtable
sJacl

5'1~P\1 Middle of or IJ.(, 0,59 0.0 or 0,60 Suitable
nood ,ide

I\yerage salimly ill dslm 0.57 "'" 0,';7 O,SS 057
along the KhaJ

Salinity V. Time

""'000
~ 059
" 0.58-
.5" 0 57

f056
~ 0.55

Middle of low tide Low water slack

Tidal cycle

Middle of high tide

Fig 5.12 Trend ofsalinity intrusion with change in tidal status

From Tables 5 4 and 5.5, it is seen that salinity in the study area is below the toxic limit during

the time of measurement. The toxic limit of water salinity for agriculture is 0,75-30 ds/m,

whereas the salinity concentration in Hazir Khal was within 0,56-0 60 ds/m However, there is a

rising trend in salinity concentration ITomthe low tide to the high tide, as evident in Figure 5, 14.

It is clear that salinity concentration will increase during the high water slack. Tn absence of

measured peak salinity data during the high water slack, salinity concentration of a nearby

station, Athatrbanki (location is shown in Figure 5.13) in the upstream was collected in order to

get idea about possible salinity concentration during the high water slack Table 5 6 and Figure

5.14 present the mIDamum salinity concentration In Athatrbanki station.
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Table 5.6 Salinity in Athatrhanki stlltion
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Month Salin;l)' In ,.~Mho' Salin!l) In dslm Suitability for irrigation

Jan ,~ 0,49 Tolemblc

'" 583 "" Tolerable"=, n, 0.92 Toxic
April 1376 L18 ToXIc
May 1267 1.27 Toxic
June m 0.-14 Tolerable
July

AUb'llst
Sep~r
Octobe,
N"ovemi>e, m 032 Tolc",bk
December H' 045 Tolerable

Weanmonlhlysalim!y of Piharb8nki .tltion

M•••

Fig 5.14 Mean monthly salinity in Atharhanki station

C>,
~Feb
o March

o I'4lTiI

''''OJune

IJ July

Ohlgust

[l September
oOctloor
o Nowmber

EJOllcember

From the above data it is seen thai salinity intrl.lsioo reaches its peak during the month of April

and starts falling during the month of June. From the month of March the river water becomes

unsuitable for irrigation duo to high concentration of salinity and it continues up to the month of

May. Due to time constraint it was not possible to measure the salinity level during month of

April (mid) up to June, However, it came out ITomthe field survey that in the study area salinity

intrusion starts at the end of March and the concentration in Hazir Khal becomes toxic dunng

mid April, which continues up to mid June unless there is heavy rainfall in that area. The data
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of Atharbanki station gives a similar understanding of the variation of :.alinity levels in Hazir

Khat The observations made in LGED (2004) about early flood (i.e, salinity intrusion) from

Shingair River damaging young B. Arnan, standing vegetables and matured Bom crops are also

in line with the infonnation obtained from the local people.

It appears that a regular salinity monitoring system is required in the study area. The local

people have their own knowledge to identify the toxic limit of salinity. A low cost salinity

measurement instrument should be available in the field and the WMCA should he entru,ted

wilh the responsibility of measuring and monitoring salinity concentration. Monitoring of

salinity concentration is very important for that area during the dry season,

5.3 Availability of Tidal Water During Dry StilSon

5.3.1 Estimation of available water during flood tide

The volume of water available at each tidal cycle was calculated using the continuity equation

oQ/lix+W(oh/lit)=O. ..(5.1)

HWL

16h

LWL

W"

We

Average wa er su ace WI th, W= (WH+WLlJ2

t
I

Culvert

Q,
t ilh/ot

Lcngth, ~ = 1200m

The continuity equation can be <.Isedto compute the volume of water available during each tide

in a tidal channel if tidal level data and discharge data at one of the boundary sections is kno\VJ1.

Fib'Ure5.15 shows the continuity equation applied in a tidal channel with one end closed (similar

to Hazir Khal) As the length of the khal is relatively small, the water level throughout the khal

WI'!> considered to bc thc same as the level meaSured at thc culvert. At the closed end of the khal

the inflow, QI = O.

Closed end of the Khal

01- 0-
Fig 5.t5 Continuity equation applied to Hal:ir khal

The continuity equation can be discretizcd as:

dQlt.x+W(dh/dt)=O. ..".(5.2)
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or (Q2 -Qdr t!.x +W(t>.hf 6.t)= 0

or (Q2 - QI)t..t +w t..hD.x = 0

where, Q,= Di~harge at closed end ofKhal

Qz =Discharge at the culvert

WH= Width of water surface during HWL, m

w, =Width of water surface during lowest allowable depth, m

W =Average width of water surface during a tide, m

L!.x =Lenj,>thof the Khal from culvert to the closed end, m

lIh == Rise of water level from lowest allowable level 10 HWL with time At, m

1'It= Time

With the boundary condition, QI == 0 at the closed end of the Khat, the equation reduces to:

Q2"'t = -wML!l.x = 0

ort:N=-WMJro:=O ._(5.3)

(the negative sign implies that the flow is in opposite direction from upstream to downstream)

where. I'iV= Available volume of water during each tide, m]

The gate will be kept closed at ebb tides to avoid draining out of tidal water and open at flood

tides to retain tidal water during the dry season, In the analysis, the cross section of the Khal was

considered uniform, The design made by LGED (2004) also shows a uniform cross-section of

the Khal. It was also assumed that the Khal has a negligible slope. The bottom width of the

Khal is 8.3 m and side slope is 1:1,5. The lowes! allowable water level was found to be 1.0m

PWD, which is suitable for survival of fishes (Shrimp, Koi, Maguc Shing, Shoul etc) and for

country boat plying, Based on the above data and assumptions, equation (5 4) was used to

calculate the available volume of water during each tide. It may be noted bere that ADB, BWDB

& WARPa (2004) used a similar method to estimate the availability of surface water during

average tide in existing excavated Khals in NaTail and Chenchuri beel subproject areas. As

discussed earlier, tidal data was collected for 16 hrs at 1 hour interval in a day, meaning that the

whole tidal cycle was not covered. For the analysis, it was assumed that high water level during

each flood tide in a day was the same. Tables 5.7-8 show the retained volume of water at

diflerent tidal levels at different times and months during the dry season,



Table 5.7 Volume ofsurface water available during Dec-Jan daily
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HWL '" "'00 lO_~J
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T-lW[, 1.95 UOO "'-"" h"_lnd
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HWL 1.95 0,95 "'00 10 90 ]0,l7
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Tobie 5.3 Volume orsurf.('t ",oler nail.ble durinR Morth.A ril in tach tidol •••..dr
'1')1'" W.t ••. D ilf """"'" •....". w.t •.•. A'(,flIl;(' A•.•nlb'" "oIDIM at J\ll)Ilth",,' inW.kr _"M .<- •••Iff mrflff ,'oIa"", of W.ter '"'A ~~~.\h R~~_'"~~h

••Idlh. W (m) W~n;~li~.d~li "'nO<.." m "m L\\' m 1m'

"'" , 0.115 '"'' 9,M 10.27 "'''' ".. MM-'

HWL 1.9S ,"" 10,90
Mid of , '" ''''' 11MJIlring eWL 10,07 797R "9~--, "WL '" "'00 10.51

eWL , 0,74 ''''' 96' 10, I) "" 17985
eWL 1.74 ''''' 10,62

eWL , 0,85 ''''' ,,,
10.20 ''''M '"""Nrln H••••'. 1.115 ''''' 10.77

eWL , 0.93 ",00 9.63 10.25 1144) UU'
"WL 1.93 "'00 10.87
LWL , 0.93 ",00 9.63 10,25 1144] HllIlS M.1r.)rd

""" 1.93 "'00 10,81
I.WI. , O,9t ''''' 9.63 10H 111111 2236-1

Mid of "We 1.91 ''''' 10.8S~.,
I.Wl. , eo' ''''' 9,63 '''' ,"" 23932••.pring "WL 1.97 ",00 10,93
eWL , 0.97 ",00 9,6) 10.28 '"'' 23'm
HWL 1.97 ",00 10.113
eWL , ,." ",00 '" 10.211 "'" 23932
HWL 1.97 ",00 1091
eWL , ,." "00 9(,] 10.29 12228 24H'

Sprint eWL '-" "'00 10,95
eWL , 0.97 'M '" 10.28 "'" 23932

'"'" 1.97 "'00 10.93
!.WI. , '" "'00 9.63 10,29 12228 244"
eWL ,." ''''' 10,95

Mldnf
"'00 11.63.prinl: 'WL , 0,95 10.21 1111» 23408

-••••p "WL l. 93 ",00 10.90

~

, '" ,"" 9.61 "M 1)49 ,~"Apr.ISI
l.Iil "'00 IO,4S

1•••••1. , 0.11 "'00 9.6' 10.11 "" 11222Nup "WL 1.11 ''''' 10,SII
LWL , 0,83 ''''' 9.61 10,20 'MM ''''''''eWL 1.83 ",00 10.n

"'" , 0.87 ,"" 9,(;] 10.21 'OM' 21.'25HWI. 1.87 ,"" 10.7'1

'"' , 0." ''''' 9.63 10.23 11\l6(, 23932"We 1.97 "'00 1O.9l
Mid of "" , '.M 'M 9.63 10.33 "''''' H115~.,"We '.M "00 I 1.02••
"1'"01: eWL , 1.07 ,"" 9,(,J IO.H Il28S 2(,570

•
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Difference '=",m Wm,
Average Wlllc,l

A,'ailablc Month
Water ill Water ill< ,wiilcc vol",,"e of Volume of ""bel u':~,.\11 R::":;r~ W~~:h surfa::;,~ W"t~~~\d._Wa):J~jJy dcc"dc,,, mPWD (m -'X m) (m width W m AV mJ

"We '"' 1200 11.06 Apr-lSi

ewe , 0.9<) 1201l 9,r,] 1O.2Y 12228 24457
HWL 1.99 "'''' 10 Y5

ewe , 1.03 12()() ~,63 lO,Jl 12750 25511
"WC 2.03 "''' II OJ
eWC , 1.03 """ ,,,

10.32 12756
Spring AIVL 2.03 """ 11,1J1 25511

5.3.2 Retention requirement to meet agricultural water d~mand

Dry season water requirement

Water requirement in the dry season includes both consumptive and non consumptive uses.

Consumptive uses include irrigation, domestic and evaporation requirement and non

consumptive uses include water requirement for fisheries and country boat plying.

COlIsllmplive lise

10 Dry season wheal and Boro rice is the major crop. Agricultural water demand has been

estimated from Table 5.9 In the absence of evapot raspirati on rate of Gopalganj area data from

near by station which is situated in Faridpur has been used here,

Table 5.91O-day average evapotranspiration (mm/day) at Faridpur

Month ~", loT,, J.l X

-"" , '", , e,, 2, II
Jam""y , 2,16,

'", 2,79
F"!>rum}- , 1.H4, ; ,, 4.01
Mor,h , 4.51

; 4.58

Apnl
, 5.55, j.6

Sour<e: MoudllJ (;KKJ5)
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In the absence of seepage and percolation dala at Gopalganj, data of the nearest place Pangsha,

Rajbari was used in the analysis According to Mondal (2000) seepage and percolation loss is

5,3 mm/day in Pangsha, Rajbari. Mondal (2005) used a 70% water use efficiency for Ganges

delta within Bangladesh portion The study area is situated in the Ganges delta within

Bangladesh. Hence, an irrigation efficiency of 70% was used to estimate the demand for

irrigation The irrigation requirement was thus calculated as'

Irrigation requirement = (ET+S & P)/.7

The irrigation reqUlrernent was multiplied by the whole area under dry season crop cultivation to

estimate the daily water requirement for irrigation According to LGRD (2004), 100"10 land area

under land type F2 (0.9 m<d<.:l 8 m) and F3 (d>l 8 m) and 80% ofland area under land type Fl

(0.3 m<d<0.9 m) will bc cultivated for BYV Boro after completion of the project. According to

the local people of Munshir char village, they will cultivate Boro in F2 and F3 lands, which

would mean almost 126,5 ha area to be brought under HYV Boro cultivation in Munshir char

village in the post project condition. This estimate of cultivable land was used in calculating the

irrigation water requirement Evaporation data was collected from the BWDB of Faridpur

(station ID- CL406) fur the year 2007-2008

The daily water requirement for thc domestic and drinking purpose was estimated ITOmthe

survey data, Table 5,10 presents water requirements for the drinking and domestic purpose,

Table 5.10 Water requirement for drinking and domestic purpose

Source FIeld SlIIvey (2008)

%ofHHu,iTIg Total
rota.! Hazir Khal for Volume volume Volume of Volumcofwmor
"Om drinking and 1'0 of No of ofe"ch 0' wat.er cxlracled extracted from khal

'" domeslic ill • HH "''' ,~) waler [rom kh"J (L) (m31
225 " W, , " "' 9720 ~.72
,

Table 5,11 summarizes the daily water requirements for different consumptive water uses, as

discussed above, during the dry season,



Table 5.1 t Daily water requirement during dry season

Monlh Decade E.'apol r~ n.pi r"lion, Scepal:" & ICT,+S&P, (ET,+S&P)I.7, A...,a 10 be Total Dome,fie E.aporaliun, TOlal
mrnlday ""rcolalina rnmlday' mmlday <"Idyalc<!, irri~ation waler m' demand

In,s, ,,, waler nqnircmenl, of""ler,
mmlda)' reqoi,..,ment, m' m'

m', '" 53 7,48 10 1i9 126.5 13517 972 14,58 135H, ,n 5,3 '" 10,60 126.5 13409 9,72 14.58 13-1-1'1
December , 2.02 " 7,32 10 41i 126.5 13228 "n 14,58 13253, 2.11 5,1 '" HI,59 126.5 13391 9,72 13.5 1341-1, 2.16 " ", 10,66 126,5 13481 9,72 13.5 13505
J"nn"~ , 2,27 5.3 7.57 10.81 126,5 13680 9.72 11.5 13703, "" 53 8.09 lL56 1265 14620 9.72 10,48 14640, 3,04 " 8.34 11.91 11(,,5 15072 9.72 lIJ,+8 15092
.'ebrua"" , H 5,3 " 12.00 1265 1511111 9.72 10.-18 15200

'" 4,01 5,3 9.31 13.30 1265 16825 9,72 23.33 lli858
U 4,51 " 9,81 1401 12(',5 17728 9.72 H1'l 1776i

M"rch " --158 5,3 988 14, 111 126.5 17855 on 23.33 17888
B 5.55 5 3 10.85 1550 12(,.5 1%08 on 12.6-1 1%50

A"oil " '" 5,3 10.9 1',57 126.5 19698 972 32.64 19740
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Minimum depth requiremem (non consumplive use)

A minimum depth of water should be maintained in the khal for existence ofnaiural fisheries and

for country boat plying. According 10Harun (2005), suitable water depth for Cat and Jeol fish is

0,8 ill and the growth rale of carp decelerated below 1 8 ill. During field visit il was found that

Cat and Jeol fish (i.e Ko!, Shing, Magur, Shol, and Taki) and other small fishes are available in

the Khal during dry season as the water level is low due irrigation of Bom 1m PWD (Bed level

19 ill l'WD) is suitable for both the purpose. Agriculture is the main occupation oflhe people of

the study area, Hence irrigation demand gets priority than other non-consumptive use like fish

and country boal plying. If the water level is maintained 1 ill PWD (bed level 0,19 m PWD) it

will serve all the purposes and alw provide reql.lired water for irrigation during dry season.

5.3.3 Irrigable area

Irrigation in the study area is totally dependent on surface water, with low lin pumps being used

for irrigation According to LGW (2004), the subproject will mainly have benefits on Aman

and Boro crops production. It will protect mainly Aman crop from early flood during pre-

monsoon period (up 10the end of June) by remodeling of e'l{isting culvert on Ham Khal, and the

water retention structure on Hazir khal will remain closed during the lean period to conserve

water for Boro production People of the study area want to retain tidal water at flood tides

during the dry season for Boro cultivation in a total of 126,5 ha of land. But the irrigable area

depends on the availability of water. The available amount of water is the lowest during neap

lide lIencc, an analysis was made of the area that can bc served hy the available amount of

water during neap tide. Tables 5.]2 and 5.13 illustrate how much water is available during the

dry season and percentage orarea that can be served,
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Table 5.12 Available water during neap and spring tide and peITentage of area that can be

served during Dec-Jan

Month Volume of Volume of Demand of Excess amounl Area served by
,.od Waler each Water daily water during ofwalcr,ln) avaihlble water,

decade tide. m' tio;lc.m-' dry seaso". ",' %

Dec-2nd N~p 68(,] ,2K n722.5f> 13433.30 28926 Jon
g104,32 lG2()R,G4 13252.59 2~56,1I5 ](I()

912000 18240.00 13253.5~ 4986.41 WO

Mid of 9120,011 18240,00 13254.59 1110
neap-spring 498541

RR(,5,12 17730,24 13254.59 11104475,65
lJcc.]rd %31.68 192(,3,,(, 13255.59 HlO

600777

10792 32 21584.64 13255.59
8329.05

WO
Spring

]0922,08 21844.1G 13256.59
8587.57 '''''

Mid of
Spring- 6724.48 I3H8.96 1J256_5~ '''''N~ In,37

R104,32 IG208.6+ 1341415
279449 '00

Ncap 8865 12 17730 H 134J5.15
4315,09 '0"

873792 1747584 1341615
405~,69 WO

8104.32 16208.64 13417.15 0002791.49
J,m_1"1 Mid of 8865,12 17730,24 13418 15 WOneap_spring 4312.09

9.175,52 18751.04 13419.15 ,eo
5331.89

9760,1~) 19520,00 13420.15 '''''(,099,85

llO52.0() n104,1~) 13421.15 ](~)
868285

Spring 11704,(~) 2.1408,00 1350451 WO9903,49

Jan-2nd ))704,00 2340800 135()S 51 WO
990249
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Table 5.13 Available water during neap and spring tide and percentage of area that can be

served during March-April

Mnnth Volume of Vol1lIIlO of Demand of
E,ce" amount Area served by

& \Vat.reach Walerdail, '<aler dnting
o[""dIer, m' available

ol...,ad~ tide. m' tide, m' . d1') seaSOn, m.1 water. %

Mid of spung-
11704.00 23408.00 1776L12 5(,46,88 "00"~"
7978.00 15956.1~ 1776L12 "1804.96 M~,R4

Mat_2nd N~, 8992.48 17984 % 1776112 22.1,84 WO

1040400 2080H 00 177fil, 12 3046.88 100

1)442,72 22885.44 1776112 5124.32 WO

Mid of "'oap 11442.72 ngg5,44 17887.62 49?7.H2 WOto spring

11182.08 22364.16 17RS7.li2 447654 lOll

]J%592 2WII,S4 17887.62 604422 '00

1l%5,n 2393184 178H762 61)4422 WO
Spring

M~r_3rd 11%5.92 23~31.84 1788762 6044.22 WO

1222K48 24456.96 17887.62 6569.34 WO

1196592 2.,9.,1,S-I- 1788762 6044,22 "00
Mid of spring-

1222848 2445(',% 178~7 62 (,569,34 ](I()"',
1l704.OQ 2340KOO 17887.62 5521U~ WO

7349,2K 1469856 1%49.M6 -4951.30 74,MO
Ne"p

8611UIM 17221.76 19649.86 -242K10 87M

10404.00 2(1M08,(~) 1964986 115M,14 WO
Apr-1st

Mid of nC<lp
10662,72 21325,44 1964986 1675,58 WO

10 'pnng
]]965,92 23931.S4 1964986 4281.~ WO

12887.68 25775.36 19649.M6 6125.511 '00
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Month Volume of Volume of Demand of Exccs, ammmt Area selyed by
& Watcr C<lcl' Water dm!)' waler during of water. m' available

decade tide, In
,

tid •. m' dry scalOo, 111' "ale" %

Mid ofncap 1328:1.12 26570.24 1%49,X~ G92038 WO10 spring

1222848 24456,% 19(,49,86 4807.H1 WO
APT-lSI

Sl'nng 12755,52 25511.04 1964n6 586Ll8 HX)

1275552 25511.04 19649.8(, 5861.18 "",

l'rom the above table it is seen that the required amount of water is higher than the available

water in the khal at each tide during the dry season. But jf the gate remains open during both the

flood tides, the storage will be double which is enough to meet the demand. From Table 5 J 7 it

i5 clear that during December-January the demand is relatively low and the available storage is

enough to meet the demand even at neap tide.

On the other hand, the available water is not enough to serve the intended area during the 2"d

decade of .March and the 1" decade of April at neap tide, Water demand is high at this period.

The worst situation happens when neap tide coincides with the highest demand The highest

demand occurs towards the end of March and up to the 1" week of ApriL From Table 5,18 it is

seen that during the 2nd decade of March, 89% of land can be served by the available amount of

water and 1804 mJ water is required to irrigate the rest of the area On the other hand, during the

time from mid of spring to neap there i, available water for irrigation and other purposes and just

one day before neap tide there is 5646 m] of excess water in the khal. If the gate is closed during

mid of spring-neap and remain closed during neap tide, the exeess water can be stored to meet up

the deficiencies in irrigation, A low lift pump can be used to pump water inside the gate from

outside althat period to cope up with the water demand at neap tides,

During the 1" decade of April at neap tide, water demand is higher than the available volume of

water and 74% area can be irrigated at that time. During April at neap tide, two days are found

when 'Water availability is lower than the demand. At that time 7379 m3 (4951+2428) of excess

water is required for 100"10 irrigation On the other hand just one day before neap tide, 5520 m'
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of excess water remain in the khat after serving full irrigatlon and other demands. The gate can

be closed before neap tide to store excess amount of water and at neap tidc water can be pumped

insidc the khal from outside to meet the demand

From the ahove analysis, it is clear that water is to be stored twice daily to meet demand during

the dry season. At neap tide during March and April the gate should be closed and water is

needed to be pumped inside the khal from outside to meet the requircment of water, Rut during

spring lide the volumc ofwatcr in the khal at galed condition is higher than the required amount

of water. Clearly, the gate operation duting March and April at the transition period from spring

to neap is very critical, implying that extra care is needed in managcment of the gale.



CHAPTER VI

DEVELOPMENT OF GATE OPERA nON RULE
l<'ORMUL Tl-PURPOSE USE OF HAZIR KHAL

This chapter dIscusses requirements of water control by the sluice gate in different

seasons. development of a gate operation rule based on water retention requirement,

seasonal water requirement, crop calendar, fish life cycle, saline water intrusion

prevention, drainage requirement and people's opinion

6.1 Wattr Control and Supply Rtquirtments

6.1.1 Prevention of saline water intrusion

Salinity intrusion starts during mid April in the study area and it damages the seedlings of

Deep Water Aman The sluice gate is to be kept closed to prevent salinity intrusion from

lhe mid of April to the end of JI.meto save the crop

6.1.2 Creation offiooding for deep water rict cultivation during wet season

The gate ""ill be kept closed during the monsoon to ,tore rainfall-runoff for Deep Water

rice cultivation. Local variety Aman and Aus are sown in medium high lands Tnthe

month of July, people harvest Jute and L.Aus and transplant Aman in relatively high

lands, The required water for T,Arnan cultivation is mel from the surrounding flooded

land

6.1.3 Culture fisheries

Creation of !looding in the agricultural land by closing the gate will facilitate culture

fisheries The fish stocking starts during the 4thweek of June and fish is harvested in late

November,

6.1.4 Capture fisheries

Capture fish migration proeess from the river to the Khal or rice ficlds are partially

hampered by eonstruetion of the earthen cross dam in the Khal during the flood season.
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According to tGED (2004), tnere are various fi~h species in the Khal, such as Rui, KatJa,
Mrigel, Kai, Shing, Magur, Shol, Boal, Taki, Put; and Mola. A water level of 1 m PWD

(bed level 0, 19m FWD at culvert) is to be maintained in the Khal for survival of capture

fisheries during the dry season.

6.1.5 Tidal water taping for rice cultivation during dry season

The local people irrigate Born crops during the flood tide as the flow of water, during ebb

tide is too low to irrigate the agricultural land. In the dry season, especially during the

months of December~January, the tlow is very low. On the other hand people are not

able to cultivate Bora rice in all ufthe land due to lack of irrigation water. Water can be

retained by closing the sluice gate for irrigation of Boro crop. Jt requires entry of tidal

water during the flood tide and prevention of outflow during the ebb tide.

6.1.6 Domestic use

Storage of water by the gate also helps domestic activities like bathing, sanitation,

cleaning, washing clothes and utensils, livestock watering and duck rearing in the study

area Almost 95% of the people of the study area depend on Ha7.ir Khal for using water in

domestic activities During the dry season, most of the ponds are dried up, and tube well

water gets lowered as welL But, thc villagers can store water in the canal by means of the

gale on Hazir Khal during the flood tide, which ensures water availabilily also in the ebb

tide during the dry season, and enables the villagers to accomplish lheir domestic

activities, livestock watering, and colleclion of drinking water at their desired times

during the dry season, Trthe gate is not operated in such way, sometimes when the flow is

very low in Hazir Khal, people arc bound to go to the Shingair river, which is LS km

away from the study area This practice is an elftcient management of water locally that

serves the purposes beyond the official purposes of the project.

As grOl.lndwater is contaminated with arsenic and iron, Hazir Khal is the source of

drinking water in the Munshir char Village, According to the survey, a total 45% of

household depends on Hazir Khal for drinking water. Especially, the poor people depend

•
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on Hazir Khat for drinking purpose. During the dry season, it is possible to store required

water for drinking purpose in the Khat by closing the gate,

6.1.7 Country boat plying

People use country boats to carry crops from the field and necessary commodities from

hat and also for fishing Almost 70% people of Munshir char village have there own

boats During the we! season, the sluice gate remains closed as a result people can not

pass their boats through the culvert But they are able to use the boats for fishing (capture

fisheries) inside the gate. Also people who live inside the gale are able to fetch crops

from the field to their houses On the other hand, as the gale is kept open at (he nood tide

during dry seasoll, people can easily transport goods and other necessary commodities

and also can use the Khal for fishing (capture fisheries),

6.2 People's opinion on gate operation

People ',1' opinion

The gate on Hazir Khal is the outcome of people's demand to LGED. According to the

people they will get some additional facilities from the proposed gate, Tablc 6 I shows

the opinion of people regarding gate operation,



Table 6.1 People's opinion 011 gate operation
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Month Status of gate Reasons Cropping
Pltttern

Baishakh (Apr Closed To Control saline water Field
- May) intrusion in that area. Prcparallon for

Aus! Arnatt
Jmstha (Ma} Closed ifthere is no need Same a, abm c Aa', I Aman +
June) Fish
Ashar (june - Open for fc" days \Vhon turbid water enter in Aus, I Aman +
Jul,-) to the khal at nud of JUlie Fish
Sheahan (Jul\' Closed Fresh water needed for AilS.! Aman +Au~i- . nroouctiOD of Ansi AmM. Fish
Bhadra (Aug Closed Aus, I Arnan +S<>nt) Fish
Ash""in (Sept Closed To rClam warer in the field Aus, I A.man +
Oct) for gro"lh ofboth crop and Fish

fish
Karlik (Oct III the middle of the month Opened for Harvesting fi"h Harvest crop
Nov) gate is opened to drain out and crop. and fish

"aler from the field Closed " prevent tidal
Th, ,"" will agmn b, floodmg m the low ,"d
closed '" "' (" \\cck of medIllm 10" land. where
November durin ebb lide, ulses arc broadcas!.

Aghrahayan Closed up to Nowmbcr To pr~vcnl udal flooding in broadcast kala,
(No\'- Dec) the 10\\ and medium low

lands wbere pulses '"broadcast.
Paush ( Dec o,,~during flood tide Retain water for irrigation Bom irrigation
J~) allowing cnlJ)' of tidal water of !:loro

and gate remains dosed
during ,bb tide m store
water

Mogh (Jan - """ dllnng flood tide Retain water for irrig:l\1on Boro lrrigation
Feb) allowing entry "ftldal water ofIloro

,"d gate remams closed
dunng ,bb tide " store
"ale'

Falgun (Feb Opcn during flood I1dc &-min water for irrigation Boroimgallon
March) allowing entry of tidal water of 130m

~d gale [mnmns closed
during ,bb Ildc " ,lore
water

Chaitra (March 0"," during flood tide Retain water for Irrigation 80m
- April) allowing entry of tidal water "fBoro Harvesting

~d g~ rCmams closed
during ,bb tide '" store
\\ater

,1\



64

The gate will be kept c1o'led ,taning trom mid April up to the month of June to prevent

salinity intrusion in the agl'1cultural1and, especially during spring tide. In the month of

July the local people will close the gale to !lood the agricultural land where D(X:pWater

Amen is cultivated. They will keep the gate closed up to month of November. They will

open the gate in the month of November as flooding at that time causes harm to Deep

Water Aman, which are at the flowering stage,

According to the local people, they will close the gate during the 2"" week of November

to cultivate pulses in the low lands Flood tides during spring cause occasional flooding

in the low lands and destroy the pulses From the month of December people will start

storing water for irrigation, domestic and drinking purposes by allowing tbe entry of tidal

water during flood tides and closing the gate during ebb tides. They wdl continue this

praclice during the whole Boro season from December to Mid of April,

Wet WiLmn operation relplirnt1l:nt

Deep water Aman cultivated in the wet season requires flooding in the land for its

growth. By closing the gate it is possible to maintain flooding in the land The local

people have been practicing it for many years and now the installed gate will make it

easier, The gate will be open during the month of November to drain oul the flood water

from the agricultural land, and to harvest culture fisheries

Dry Uason opera/ion requirement

People will retain water by closing the gale during ebb tides in the dry season for

irrigation purpose. People will also use the waler for domestic and drinking purposes,

The gate will be open during flood tides and closed during ebb tides, At the end of the

dry season i e during mid April, the gate :,hould be closed to prevent saline water

intrusion in the study area.

Allowable flood In-el

During the field visit people indicated the allowable flood level on the installed staff gage

on Hazir Khal and the indicated level correspond to 3.0 m PWD, If the water level
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exceeds 3.0 ill PWD the gate should be open to drain out flood water to save the crop,

especially the HYV Arnan, On the other hand, the surrounding community will also be

affected If the water level exceeds 3,0 m PWD, Fi,,'ure 5 6 also jlJustrateslhat ma:dmum

flooding of agricultural land takes place at a flood level of3.0 m P\VD.

Extreme events

The gate operation rule developed in this study covers the operation of the gale fOlInd the

year But there would he some extreme cases once in a several years when the gate

should be kept closed at any cos! (0 avoid uncertain damages

According to the local people and LGED (2004), salinity intrusion rcaches its toxic level

at mid of April. But the worst situation will take place if the salinity intrusion starts from

the end of March as the water demand is highest in March and April. Presently in the

,tudy area ,alinity intru,ion starts from March and reache, toxie level during mid of

April. However, there are some ~ites near the study area where salinity level reache, the

toxic limit at the end of March, In such ca,e" there are possibilities of partial los, in

Boro production, a~ found rrom the survey, and ,hould salinity intrusion start, in late

Mareh in the stlldy area, the gate should be closed carlier. According to the local people,

they will close the gate as soon as they understand that thc ,alinity level has reached thc

toxic level.

According to the local peopl~, they will alw close the gate whenever there is any

depression in the Bay of Bengal, sinee the wat~r level gets higher than the nonnal level

flooding the agricultural land, which is harmfLll for the standing crops in the field, In the

Bay of Bengal the depression occurs during the period of April"May and in month of

November. April-May is the season of harvesting of Bom and broadcasting of Deep

Water Aman and flooding in the agricultural land is not allowed at that time, On the

other hand month of November is the periods of Aman harve,ting and cultivation of

puls~s and flooding is also harmful for crop at that tim~, Hence the g3le will be kept

clo<;edduring the depression period,
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6.3 Rule for Gate Operation

6.3.1 Provision for salinity prevention

The local people observe the salinity condition in the water by their experience and

knowledge. Towards the end of the dry season the gate will be closed to prevent saline

water intrusion in the study area. As discussed in Chapter 5, salinity intrusion starts in

that area during month of March and reaches the toxic level in the middle of April such

that the water bc<:omcs unsuitable for irrigation and other uses,

6.3.2 Provision ofretenrion during wet season

The sluice gate will be closed 10 retain water to flood the agricultural land during the weI

season. The retention of monsoon rainfall runoff is required tor cultivation of monsoon

rice in that area. LGED (2004) also emphasizes that the subproject will mainly have

benefits on Aman and Bom crops production. It will mainly protect Aman crops from

early flood during pre-monsoon period (up to the end ofJune), Due to implementation of

the project, the net incremental cereal production will be 1,349.] tons for the increased

production of n Arnan by 526 tons Rahman (2008) estimated the depth of required

water for Deep Water Arnan cultivation, which is presented Table 6,2.

Table 6.2 Estimated desired water levels during monsoon season

Momh, A\'erage floooing deplh (elI1)

HIgh laJl~ FO Modlllm high land, Medium 10" llind, Low iand,

" " F3

April (2 week )- Saturation SaluralioI1 S"lumllOn 10 to SaluraliOl' 10.10
M",'
Junc S"I"rJtion &lluratioll ~ '"'
July (1 week) Saturation " " m

J"h (3 wcek) , " '" DO
A~<;1 ( 1 week) ; " " m
Au 51(3" week) " 511 '" m
Au IS!(4; week) " 50 '" m
September U 55 lOl '"Oclobcr , '" " 153
NO"Clnbcr . " " LlX
Source: Rahman (2008)

•
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The gate will be closed in the middle of April to prevent saline water intrusion and it will

be kept closed up to the month of November. The gate will prevent salinity intrusion up

to the month of June and after that it will used for retaining desired level of water in the

agricultural land. The retained water also creates a scope for culture fisheries in the

flooded agricultural land. Fingerlings of thai sarputi, rohu, catla, were preliminarily

stocked in the Khal during the 4'" week of June, and later on reared in the inundated rice

field up to November. Fish can feed on natural food and by-products available in rice

!ields Table 6.3 shows the salinity intrusion period, crop calendar, culture fisheries and

slatus of gate

Table 6.3 Salinity intrusi(lll period, Crop calendar durin~ monsoon, culture fisheries
and status ofthe gate

00" h, Feb M" Ap' M,y Jo' JoJ Aug Sop 0" No. D~
SI",e. gale
closed • • • • • • • • • • •
Salimly --Intrusion - - -pcrioo
Salmi I}' PermiSSIble Toxle Toxic To~le
eon""mmllOn
B. Arma . . .._.-
Il. Aus .,.... ".." •••••
TAman

;; .•~ " " "~~~. ..~ ~~
Culture
flshene. • , •spmmlng
period
Gro"ing o ~ • ""0 ,,,..'-" "swgc "cullU1'Cfish
Hal'.'CSling ;; ;;
period of fish
Open"'g "galC

6.3.3 Provision of drainage during wet season

During the month of November the gate will be open to drain out water from the field.

The time of gate opening depends on the flowering ,tage of Aman rice Generally Aman

•
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rice reaches its flo'Wcring ,tage during November (in Bengali calendar month ofKurlik).

On the other hand fishes are harve:.1ed during the end of November to Oecember.

Flooding in the agricultural land makes it diftlcult to catch fish from the large inundated

land. As a result draining out of water from the flooded land is required during the end of

October or 1~week ofNuvember wIth provision offish net at the Khat,

On the other hand if the water level in the Khat exceeds 3 ill PWD, the gate should be

open to drain out the excess flood water. During field visit it has been Identified that 3 m

PWD during month of August I, desirable, but more than 3 ill PWD is hannfu! for tho

crops and surrounding community.

6.3.4 Provision for entry of tidal water during dry season

The present problem regarding water use in the study area is the scarcity of water during

the dry season. 80ro rice and wheat are cultivated in this season in the study area. HYY

Bora is cultivated in medium high lands, medium low lands and low lands, Wheat is

cultivated in the high land as it requires relatively small amount of water, People have to

irrigate during the Hood tide as the flow of water is too low during the ebb tide, Low lift

pumps (LLPs) are used for irrigation in the study area. People want to store water during

flood tides to use it during ebb tides, So the gate will be open during the period of Hood

tides and will be closed during the period of ebb tides, Presently the farmers are not able

to cultivate Boro in most of the land because of scarcity of irrigation water, Retention of

water by closing the gate during the ebb tide will create scope for irrigation in most oflhe

land, According to LGEJ) (2004) the sub-project wlil increase HYY Boro production by

775.1 ton.~. Table 6.4 illustrates the crop calendar during the dry season and desired

status of opening or closing the sluice gate
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Table 6.4 Crop calendar during dry season and status of gate

~" ho Feb Moe Apc M'I "0 1,1 A'g S'P 0" Npi Doc

Salimty - -iamlSlO" - - -pouod
I ~:",jng p' -co

"'"" dur;ng
flood tide
and closed • • • • • ••• • ••• • • ••••
during '"tlde
Broadcast
ll,es

IIYVBom - I?
Wheat

~" .,,"- "' ~ ~ w. .

6.3.5 Round the year gate operation rule

As discLls,ed in Chapter IV, the local people have constructed the earthen dam on Hazir

Khal for 43 years to prevent salinity wtrusion at the end of dry ~eason and retain rainfall-

nmotT dLiring monsoon period tor cultivation of Deep Water Aman. The villagers

demanded for a sluice gate at the culvert, because :,carcity of construction material for the

dam was increasing day by day and also the dam was washed away several times during

the past 43 years In response to the people's demand, LGED started Balajtala-

Kalmadanga sub-project in the year 2004, ",hlCh included construction of a sluice gate on

Huir KhaL The project was completed in the year 2008

People need to operate the sluice gate for ditferent purposcs in different times ofthc year;

hence an operation rule for the gate will be helpful tor them to serve the purposes. The

operation rule discussed below was developed in this study as per the opinions of the

local people L>uringthe wet season the operation of the gate will depend on the time i.e

season, crop calendar and drainage req •.•irement. The water level should not exceed 3.0

m PWD inside the gate during the wet season; otherwisc the gate should be open to drain

out the excess water.

•



70

During the month of November operation oflhe gate will be the most critical Drainage

of flood water is required to keep the desired water level for the Arnan rice, which is at

(he nowering stage and to harvest culture fisheries The gate will be closed during the

flood tide to avoid inflow of tidal water and inside water level will be maintained at 1.9 m

PWD

On the other hand during the dry season operation of the gate depends on the tidal

condition i,e. flood & ebb tide and neap & spring tide In the dry sea~on, the gate will be

operated daily to retain water for Roro irrigation and other purposes. The gate will be

open during nood tides and closed during ebb tides. It should be carefully observed thai

the inside water level (iWL) should be lower than the outside water level (OWL) when

the gate remain, open during flood tides. If the inside water level i, greater than outside

water level, the gale ,hould not be opened, Agam when the tidal cycle shift, from spring

to neap the water level stans to decrease, Hence, a proper care during gate operation is

needed at that time, Became at that time, there are strong possibilities that TWL will be

higher than the OWL even during flood tides. On the other hand when the tidal cycle

,hifts from neap to spring, the water level start, to increase and generally it is relatively

,afe to open the gate at flood tides a, the IWI. i, Ie,s than the OWL. Table 6.5 show, the

operation rule for the sluice gatc

During field survey, the dcsircd water levels in different months of the year were

collected from the local people. The scale prepared for meaSllrement of tidal water level,

was used for thi, purpose. The local people were asked to indicate the desired water

depths in diffcrent months on the scale, The average water levels for the months of

December, January, March, July and AUgll,t were identified through a combination of

measured data and people"s opinions, Figure 6.1 summarizes the water levels in different

months and the crop calendar. A disclls,ion of the figure is provided below,
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April

The gate will be kept closed from the 151h April to prevent salinity intrusion. The

expected water level at that time, according to the local people, is 19m PWD in the

Kha1. Water reqL1irement for irrigation up to 1" week of ApI;l and reduction of water will

be caused by evaporation and domestic use.

May

The gate will remain closed. The expected water level is 1.9 m PWD. Loss of water is

due to evaporation and domestic use.

June

The gate will be closed and the desired water level inside the Khal is 2 m PWD according

to the local people. Loss of water is due to evapotranspiration from the agriculture land

and domestic water use

July

The desired water level inside the gate is 2.5 ill PWD according to the local people. Most

oflhe agriculture land will he tlooded at that time. Aus and Jute is harvested at that time,

August

The desired level of water during this period is 2 52 m rWD, T. Aman is transplanted at

that time The gate will be open if the water level crosses 3.0 m PWD

September

Duting the month of September, the desired water level is 2.55 m PWD,

Uc/ober

The desired water level dllring thi, period is 2 45 m PWD and contribution from runoff is

0.04 em, Depending on the flowering stage of Deep water Aman, the gate will be open at

the end ofOetober,
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Novemher

The gate will be open in the 1-~week of November to drain out excess flood water from

agricultural lands. The desired water level at gated condition 11> 1.9 m PWD.

f)ecemher -March

The gate will be open at flood tides and closed during ebb tides daily to store water for

irrigation and other purposes during this period. The average water level during flood

tides is -1,76 m PWD, 1,81 m PWD and 1.93 ill PWD in December, January and March.

respectively. According to the local people during February water level remains about

1 85 m PWD Water demand is high during this period and the highest demand occurs

during March. Lo,s of water is dLie to inigation, domestic water requirements and

e"aporation,
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Table 6.5 Round tbe )"ear Gate operation rule

(a) Operation rule for the period of Mid April to October

Continuous ate c10sun Intermllttnt ate" nin UsesIndicator for P.,riod of Main Indicator for opening Peri"d of op.,ning Maindosing rlosin urpose _ purnoseGate is 10 be As long as Prevention of G~te JS to be opcned when As long as inside Wal"r level Drattmge Flooding for Deepelosed when inSIde water salinity inside w~ter level exceeds remains abm'e 3,0 m P\VD ofcxcess watcr Amansal'nily level remain intrusion and '.Om PWD and inSide water level is f1(}(ldwater cultivation, waterconcentration bclow3,Om retention of reater Ihan outside tide level suppl} for HYVe.~eeeds 0.75 dsltn PWD. ramfulJ Gate is to be opened when As long as inside wmer I~vel To allow Aman cultIvation,runoff salimty ~onecntratjon remains below outside tide inflOI' of natural fisbenes.remain below 0, 75 ds/m level non-sal1ne culmre fisheries
and inside water level is waler domestic and
less than outSIde tide level drinking water,

(b) Operation rule for the month of November

Gate closure Gatto enin UsesIndicator for Period of Main Indicator for opening Period of opcuing Mainclosin dosine pur Iffle urposeFlood tide Entire flood To prevent Ebb tide, Ins,de water l",-el During ebb Itde lis long as Drninage Hancsling of Deeptide inflow of is greater than 1,9 rn PWD insid~ water level rcmams offlood water and 1f)'Vtidal water and inside wmer lel'ol is abovel,9mPWD water Arnall, Harvestinggreater than outside hde from low culture fish andlevei lying lands cultivation of pulses(Three indicators arc to be
satisfied simultaneowsly)

Continued.
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c) Operation rule for the period of December to Mid April

Oail ate closure for each of two tides in a d Dailv ate 0 euin for each of two tides in a day
indicator for Ptriod of Main

Indicator for opening Period of opening Main Usese10sine closine or ose purpose

Start of ebb tide Entire ebb tide
Irrigatwn of Boro nce
and wheat, domesticPart of flood

When inside water level IS T1tcperiod when inside
To allow pnrposes, DrinktngSlart of flood tide tide dumtion To prel'cut

less than outslde water water level "-'IUains lowcr
inflow of water, hOIn,,-,teadand inside watcr when inside outflow

level dnring flood tide than outside llde le~el
tidal water gardcning, ducklevells greater W'lter level is dnring flood tidc rearing. naturalthaa ontside tide grcater than fisheries, and countrylc,el outsidc tide

bo'ltpl}ing.1~>Yel

Domestic purpose: Bathing, cleaning, washing, water for cooking, sanitation and livestock watering and cleaning,

75
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6.4 Contribution of current research to SAIWRPM"P

This thesis work was conducted under the support oflhe South Asian Water Fellowship (SAWA)

program of the Crossing Boundaries (CB) Project of IWFM, RUET. The research program of

the CB project is being carried OUI in collaboration with an on-going project of BWDB and

LGED so that the research findings have useful contributions to the project, and help enhance

sustainable water management in the area. The project is the "Southwest Area Integrated Water

Resources Planning and Management Project" (SAI\VRP/I.1P), which is co-funded by the Asian

Development Bank, the Government arthe Netherlands, and the Government of Bangladesh, and

implemented by llWDB and LGED (ADS, BWOS and WARPO, 2004). The selected districts

in the southwest areas for the project are Faridpllr, Gopalganj, Jessore, Magura. Narail, and

Rajbari. The selected study region for the research program of the CB project covers the districts

ofNarail, Gopalganj and Faridpur.

Present study 1,vasfocused to small - scale community managed schemes aimed at resolving

local water management problem~ to support fisheries and irrigation An operation rule for the

proposed sluice gate was developed in this study to create opportunity for multi purpose use of

Hazir Kha!. The operation rule is intended to tacilitate fisheries, wet season flooding

requirement for cultivation of monsoon rice and dry season irrigation requirements tor rice

cultivation, thus satisfYing the local people'~ needs. The operation rule also facilitates domestic

activities, homestead gardemng, duck rearing, country boat plymg etc This will enhance the

livelihood condition of the local people and as the operation rule was developed according to the

local people's need The local people's participation was emphasi:;:ed in the study to resolve

existing conflicts and to eradicate poveny by multiple llses of water resources The research

program ofCB project emphasizes research with an impact. Present study is an attempt towards

thi~ Implementation of the proposed gate operation rule through LGED would contribute to the

objective of the SAlWRPMP,

.'



CHAPTER VII

CONCLUSIONS AND RECOMMENDATIONS

7.1 Conclusions

The co~c1usio~sorthe study can be summarized as-

• Retentio~ of monsoon rainfal1-ru~off by seasonal cross dams on Hazir Khal to

create flooding in agricultural land is an exceptional water ma~agemcnt practice

Flooding of agricultural land IS made to cultivate a local variety of monsoo~ rice

and also tor fish culture, This local water management practice is an example of

using agricultural land for both rice production and fish culture Another

remarkable aspect is that a local variety of long stem monsoo~ rice is being

preserved by the community through this practice. People prefer to cultivate the

local variety monsoon rice instead of high yield variety rice in the study area, as it

has some special quality like - low produ~tion cost, high protein content, dietary

satisfactio~, high selling price, environmental benefit and tolerance to high

flooding,

• The prO]Xlsedwater retention structure in the khal is the result of community

demand. The local people will manage the gate according to their traditional

practice. The gate will add some facilities during the dry season water

management, According to people's opinion a rule for operation of the gate was

developed in this study.

• The tidal characteristic of the study area was studied from the measured data The

study shows that spring and neap ranges are higher in March-April than

December-January. On the other hand there is little variation in spring and neap

ranges dunng the months of July-August, The phase shift is around I hr.

• The volume of water that can be retained by closing the gate during each tide was

estimated. The lowest volume of available water in each tide at neap occurs

during the month of December and the volume is 7349 mJ But the flood tide

occurs twice daily meaning that water can be stored twice daily and the available

•
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volume becomes double. During December- January the water demand is not so

high and the available water is enough for irrigation and other requirements. On

the other hand during March-April the demand of water is high and during neap

tide the available volume of water is not sufficient for irrigating 100% land under

Boro clllti vallon.

• The gale operation rule was developed in the study by exammmg the crop

calendar, fhh life cycle, tidal cycle, drainage requirement, water retention

fe{luirement, minimum depth rcquiremem and opinion of local people. Sluice gate

will be closed from mid April to avoid salinity intrusion in the study area up to the

month of June and after that the gate will remain closed to store rainfall-runofTfor

Deep Water Aman cultivation. The gate will be open during October or the 1"'-

",eek of November to drain out flood water from the land. But if the water level

inside the gate exceeds 3 m PWD, the gate should be open. After draining out

flood water the gate will again be closed during November to cultivate pulses

(Kalai). Because during spring tide at flood tide the low lying land is flooded and

damage pulses. From December to March the gate will be operated daily, with the

gate closed during ebb tides and open during flood tides. Before opening the gate,

it should be carefully checked that the IWL must be lower than the OWL. Tn

addition to that the gate must be closed at neap tide during March-April to ,tore

enough water to meet the various demands, a, the demand at that period is high

and the available water during neap tide is not enough for irrigation and other

requirements.

• People will get multiple facilitie, from the gate During the wet season people can

cliitivate Deep water Arnan, L. Am, T. Arnan in relatively higher land and fish

culture in the flooded land. AI present the fanners are not able to cultivate Boro in

most of the land due to scarcity of irrigation water. Retaining water by closing the

gale will create a facility for irrigation during the dry season. On the other hand

the khal is also a source ofwatcr for the domestic purpose. During the dry season

a, the khal is open at flood tide, country boat plying also gets facilitated during

period. The retained water facilitates the dome,tic use like bathing, washing

utensils, laundering, livestock watering and duck rearing.
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7.2 Recommendations

Follov,.mg recommendations arc made:

• An operation rule was developed in this study for the sluice gale. LGED may take

proper measure to ensure the implementation of the operation rule, LGED may

hand over the authority of gate management to the Water Management

Cooperative Association (WMCA) of Balajtala-Kalmadanga subproject. The

WMCA will be responsible for operation of the gate LGED can monitor it

regularly for better petfonnance oflhe gate,

• In this study it was found that people use surface water, originally planned for

irrigation purpose, to meet multiple needs After the installation of the gate

people will get multiple benefits from the gale, which were not included in the

project planning During planning and designing a water resource development

project the multipurpose use of water body may be considered

• A low cost instrument for measurement of salinity intrusion should be provided in

the study area to measure the concentration during the dry season and the WNICA

will he responsible for monitoring and measllring the sahnity concentration.

• A study on the impacts of the proposed gate operation rule on the study area can

be undeJiaken after the installation of the gate control structure

• A detailed study on salinity intrusion characleristics and probable solution 10 the

problems of irrigation for Boro due 10 early salinity intrusion can be undertaken.

•
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Appendix-A



Photognphs o(FGD

"

FGD with women folks of fisher family

FGD with small fatmer1

FGD with medium farmer

FGD with Fishermen

FGD with agriculture laborer



PhologJ1lplis ofdifferem uses ofHazir KILaI

.,
People using boal for different in the Kllal Usc: ofHazir Kllal for balliing and

washing clotll

•



Fishing for daily consumption

Fishing during WC1 season

Culture fish from Hazir Khat
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Natural fishes from Hujr Khal
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Checklist for .I'ocus group discussion:

Group Type: Farmer / Fishennen I Agri-Iabour I housewives / WMCA

Purpose orFGD:
T, To find out the opportunities created due to construction of dam.
II Opinion of local people on gate operation rule.

1, Farmer:
• Cropping pattern.
• History ofha>:ir KhaL
• Why the construct dam?
• When and how thy construct the earthen dam?
• Before dam and after dam agricultural practices.
• Refore and after dam problem regarding water use in agriculturaL
• Why they prefer to cultivate Local variety Aman?
• Irngation system dllring dry season.
• Before and after dam livelihood opportunities.
• Benefit and cost shanug from culture fisheries.
• Do they have boats and when they need it?
• Is fe-excavation ofkhal needed and how frequently they need to [c-
excavate and who bears the cost
• Cost sharing structure ofl.GED sub-pruject.,
• Proces, of selection of WMCA memher.
• Rules and responsibilities ofWMCA.
• Shares and savings.
• Benefit or profit sharing
• Whal advantage they get from gale,
• Why they demanded gate~
• Opinion of people regarding gate operation?

2 Fishermen:

• History ofhazir Khat
• Why the construct dam~
• When and how thy conslruct the earthen dam?
• Are there any changes in open water fisheries due to dam con,truction?
• What is the present condition of open waler fishermen?
• How are you benefited from dam?
• Before and after dam problem regarding waler usc in fisheries,
• Country boal plying.
• Are there any conflict in Water users and occupational groups~
• Any employment group getting much facility
• Cost sharing >/ruclure ofLGED sub-project.
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• Process ofseloction of ",MeA member.
• Rules and responsibilities ofWMCA.
• Shares and sa~;ngs,
• Bem:fit or profit sharing
• What advantage the}' gd from gatc.
• Why they demanded gale?
• Opinion of people regarding gale Operlllion?

3. Agro day labor

• History ofharir Khal.
• Wh}' the construct dam?
• When and how thy construcllhe canhen dam?
• How )'Ou lire benefited from Dam?
• [s there an\, incretlSe of coVC'l1lgearea?
• Before dam and after dam agricultumJ pmctices.
• Why they prefer 10cultivnte 1..0CtI1V1IrietyAman?
• Before andllfler dam scope of work in lIgr;culture.
• Before and after dam livelihood opportunities_
• ls there My loss of livelihood opportunity and who are the suffertTS?
• Which group deprh'ed?
• Benefit and cost shllring from culture fisheries.
• Cost shariog struClure ofLGED sub-project..
• Process of selection ofWMCA membef".
• Rules!lnd responsibilities o[WMCA,
• Shares and sa~;n8S.
• Benefit or profit sharing
• WIm!.dvlln~e they get fromgale.
• Why they demanded gate?
• Opinion ofpcople regarding gIIte opcnrtion?

4. House wives:
• Histol)' of !w:ir Kh!!.
• Why the construct dam?
• When and hoI\"thy construct the earthen dJm?

• Describe before lind after dam water usc problem, in domestic purposc.
• Benefit ofdJm in domestic water use.
• Destribe before lind after dam problems and benefit regarding water Wile

for pouhl)', livestock lind duck rearing.
• What is the WIlru of ••••'llter for irrigation, domestic and drinking purpose

and who is responsible for fetching W1Iter?
• Opponunities of livelihoods before constroetion of dam,
• Loss of livelihood opportunity due 10conslroaion of dam,
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• Scope or oppOl1unities created due to dam construction,
• Are there any conflict in Water users and occupational groups?
• Process of selection ofWMCA member.
• Rules and responsibilities ofWMCA
• Shares and savings,
• Benefit or profit sharing
• What advantage they get from gate.
• Why they demanded gate?
• Opinion of people regarding gate operation?

5, WMCA member

• History of hazir Khal and Dam
• Role in Dam construction,
• Cropping pattern
• Total no of member and their responsibilities,
• Selection process
• Role ofw:MCA pre and post project condition.
• Shares, savings and loan disbursement process
• Role in Fish culture,
• Profit sharing from culture fisheries.
• What advantage they get from gate,
• Why they demanded gate?
• Opinion of people regarding gate operation?
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