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ABSTRACT

Hazir Khat is the mam source of surfacs water in the Munshir Char village located in the Soulh-
Central region of Bangladesh, 'The region is a tidal floodplain, and the source of ndal water in the
Haztr Khal is the Shingair River Every wear the people of the village construct a lemporary
earthen cross-dam duning mud of Apnl at upsorcam of a culvert i the Harir Khal. It is intended
mainly W serve three purposes: {i} to prevent saling water intrusion in onder to save the dry seasen
crop from flooding by salt water dunng spring tides. (ii) to maintain low depth flooding during
wel season in the agricultural land for cultivation of Deep Water Aman {a local varety of
Monzoon ricg) and (iii} for fish culture dunng the wet season, Moreover, the retaiocd waler also
provides opportusiity for domestic usea hike hivestock warcnng, bathing, washing wtensils and
¢loth etc, The gross-dam is cut during mid October to drain out the waler, which is required at the
Aowenng stage of Aman. This iocal waler management praclice has been poing on for many
vears. Now the local people are faging scarcity of construction maicrial firom local scurces. The
villapers have requested the Local Government Engineering Deparment (LGLED), which is
rcaponsible for planming, design and umplementation of small scale water management
praject. to construct a sluice gate at the culvert. The LGED responded positively to the

request of the people, and decided to construct a gate in 2008. Censtruction of the gaie

will provide additional benefits because ol the {lexibiiity in the control of water

The local water mapagement 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 khal, dam construction process, multiple uses of
khal, expecied additional benefits from the sluice gate and opinion on gate operation
Measurement of tidal water level and salinity was carmed out in Hazir Khal to assess the
tidal characteristics end salinity conceniration in the study area. Avalability of tidal
water during flood ude was assessed te estimate the volume of water that can be retained
by closing the gate at each tide durmg the dry season. The agricultural area that can be
served by the available tidal water dunng 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 peaple.

Xy



CIAPTER 1

INTRODUCTION

1.1 Background

A floodplain channel known as Hazir Khal 1s the main source of surface water in the Munshir
Char village located in the South-West region of Bangladesh. The repion is a tidal floodpiain,
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 f1dal flaw, it is subject to saline water intrusion
during the dry season. Lvery year the local people construct an earthen cross dam on the
Hazir Khal just before the meonscen in order te retain rainfall-runoff during the monsoon.
The dam is cut just before dry season te drain out thc water. The purpose of retaining
monscon water is to create flooding 1n the agricultural land in order to cultivate local variety
deep water monsoon rice. Retention of water in the agricultural land also provides
opporunity 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
couniry 18 to make provision for drainage of rainfall-runoll during the wet season and
retention of water during the dry scason. A social survey has been conducted under this

study to collect information on this unique local water management practice

Above local water management practice has been going on for many years, Wow the local
people are facing scarcity of construction material from loce! source. The villagers have
requested the Local (Government Engineening Depariment ({L.GED), which is responsible for
planning, design and implementation of small scale water management project, to construct a
sluice gate at the culverl. According to the opinion of local people, they will get more benefit
from Hazir Khat if a flow contral gate ts constructed at the culvert Local women also
emphasize on olher uses of the khal such as duck rearing, washing, bathing, and country beat
plying The LGED has responded positively to the request of the people, and decided to

construct a gate at the culvert on Hazir Khal,



The purpose of the proposed gate at a culvert on Hazir Khal 15 to create favorable condition
{or muli- purpose use of the khal such as agricultural water supply, fish culture, country boat
plying and household use To serve these purposes, a provision is needed for retention of
water in the khal and prevention of saline water intrusion 1 the khal. Opening and closing 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 siudy to create opporiunity for multi purpose use of Hazir
Khal The National Water Management Plan of Banpladesh (WARP(, 2001) mves
importance to small — scale community managed schemes aimed at resolving local water
management problems, through comservation or channel development made to suppor

fishenies and Trngation. This study intends to make contnbutron towards this goal.

1.2 Objective of the study

Specific objectives of this study are as follows
. To assess water use opportunities created from the community initiated temporary
cross dam at a culvert on 11azir Khal
ii. To develop round the year operation rule for the community proposed gate in the

culverl for mulii — purposc use of Hazir Khal.

1.3} Organization of the thesis

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

belgw:
Chapter { includes intreduction of the study and the objeciive of the research.

Chapier 2 contains the review of relevant literature on multi — purpase use of water retention

struciure it some countries.

Chapter 3 descnibes the description of the study area, including geography, hydrology and

socio-economy of the area,



(Chapter 4 discusscs social survey methods to collect information on the seasonal dam

construction, local water manapement practice and social demand for water control stmicture

(‘haprer 5 contains the methodology for measuring tidal level and salinmity concentration,
tidal characteristics and salinity intrusion characteristics, assessment of available water

during each tide in the dry season and irrigable area with the availabie volume of water,

Chapter 6 discusses water control and supply requwrements by the gate, people’s opinton on
gate operation and formation of required gate operation rule for multi-purpose use of the
Hazir Khal,

Chapiter 7 presents conclusions and recommendations.



CHAPTER 11

COMMUNITY MANAGED MULTI-PURPOSE USE OF SURFACE
WATER SUPPLY SYSTEM

A bricf review of community managed multipurpose use of water resources was carried
out to understand the benetits of multipurpose use of surface water system and ways in
which common property water regimes may be suited to accommodate multiple uses of

irigation water. A summary of the review 15 presented below

Li et gl. (2005} studied management of multiple water use at a large irfgation system in
Tamil Nadu, India They assessed the techmcal constraints to integrating aqguaculture
within imgation canals. The result of the study shows that the canals originally planned
for imigation purpose, have the potential to provide water for aquaculture, which is a non-

consumptive water use that is largely complementary to irrigation requircments.

i and Gowing {2008) described a good number of imigation systems, particularly in
developing countries, which were onginally planned for urigation supply but presently
are serving as multiple-use systems and providing water for 4 wide range of services
besides irrigation, including aquaculture, bathing. laundry, and livestock watering The
quantities of water used for these purposes other than irrigation may be small, but these

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

Mcinzen-Dick and Jackson {1996) studied the multiple use and multiple users of water
resource. The purpese of the study was to provide an overview of the ways in which
common property water tegimes may be suiled to accommodate mubiple uses of
imgation water. Some water use sectors, in particular irrigated agriculture, provide waler
for many types of waier needs besides therr primary stated purpose. Although the success
of imgation systems is predominantly evaluated n terms of their ability Lo provide water

for agricultural production, irrigation systems also provide watcr for other uses, These



uses include consumptivc uscs (such as gardering, drinking water, livestock watering,
fodder production and construction), and non-consumptive uses (such as washing and
bathing, fishing, and religious and recreational uses). The imporance of non-agricultural
uses of irrigation water in livelihood strategies has implications for irrigation
management. Finally, using imgation systems as cxamples, Meinzen-Dick and Jackson
examined the potential and challenges of common properly management of water

TER0UIGeE,

Mudutu (2003) studied the links of poverly with water use in rural Tanzania and found
that in most donor-funded projects, pressing uses of water in household, community and
village levels are hardly considered He emphasized on redirecting resources and
investment in rural water supply towards multrple-use sources rather than just putting
emphasis on drinking water Alse local communities should be given the choice to select
the lype ol waler spurce they can manage to maintain A small additional cost during
designing and managing water supply and irrigation schemes could greatly reduce
poverly, increase gender equity, and improve health by making provisions for these

multiple uses of water

Osti (2004) studiced the tocal water resource management by community in semi-and
environments in Nepal. He highlighted innovations of community’s management for
multipurpose water projects, which provided powerful berefits to the rural people. Tocal
people’s parlicipation in a project is an effective tool to include all non-irrigation water

uses in the project.

Li and Gowing {2003) discussed the imporiance of non-trigation uses of irrigation water
to the livelihoods of the rural poor living close to irigation systems, which has generally
been ignored both in planmng and operating these systems. In this study, tweo typical
types of large-scale irrigation systems were selected as case study sites, the Lower
Bhavani Preject in Tamil Nadu, India—a canal-based irrigation system, and the
Mahaweli System H, Sri Lanka—a tank-based wrigation system. The authors explored

the potentials and constramts of the two systems in integrated management of imigation



and aquacuilture Irrigation water could be saved from irmgation by more effective
responses of water issues to crop water requirements and more efficient use of rainfall
available in tank cemmands. The saved water can provide more opporlumities for

aquaculture and olher non-irrigalion uses.

Sekander (2000) described the multipurpose uses of ponds in Bangladesh, which include
bathing and washing, drinking, fish farming, raising homestead land, Trogation, Duck and
catile rearing. Mushiaq et al. (2007) studied the multi-purpose benefit from a pond and
aiso evaluated the cost and benefit of small mulii-purpose ponds in the Zhanghe irigation
system in China. Ponds are helpfui in reducing (oods, recharging groundwater, end

providing drainage in high rainfall periods.

Above review of some examples of water management projects shows Lhat the projects
were constructed for a single purpose but are presently utilized for multiple purposes
because of community demand Irrigation projects also can be used for non-imigalion
activities, which in turn improve the livelihood of the rural people. Multiple usc of water
resources project is beneficial for the people living around the project. Peopie 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

nrajects through community panicipation is essential for liveliheod enhancement



3.1 Geography

3.1.1 L.acation

The study area comprises of two villapes, namely Munshir char and Shingipara {partial},
which are sitwated in Barm umon of Tungpara upacsilla in the Gopalgan) distriet These
two villages are part of Balajtala-Kalmadmga subproject which 1s a Flood Management,
Drainage and Water Conservation {FMD & WC) subproject of the ADR-Funded LGED
Secomd Small scale Waler Resources Development Sector Project (SSWRDSP-2)
{LGED, 2004a), Figure 3 | shows the location of the study area The area lies between
latitudes 2234 30" N and 22°56°26™ N and the longitudes 89°51°38" E and 89"52°48" E

The area 15 aboul 125 km from ihe Bay of Bengal and within 3.0 m of lhe mean sea level

CHAPTER 111

THE STUDY AREA

It 15 & tdal Ooodplun. Figure 3.2 shows the map of study area
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3.1.2 Topography and soil charscieristics

The land elevation varies from 0,91 m PWI1) to 2.96 m PWD within the study area. A

contour map is provided in Figure 3.3,
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Fig 3.3: The contour map of study area

The average annual flood level in the study arca is 2.7m PWT which is used in land iype
classification of the study area. The smudy area has four iypes of land, which are FO
(high}, F1 (medium high), F2 (mediuvm low) and ¥3 {iow land) having 15%, 30%, 40%
and 15% of land area respectively (LGED, 2004). Soil texture of the study arca varies
from silty clay leam to silty clay with high conlent of organic matter (LGED, 2004}

L.and and soil types of thc area arc given in Table 3.1,
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Tahble 3.1 Land and soil types in the study arca

Land types Covered area (ha} | Soil type | Elevalion, m FWD {avg.)
FO (d=0.3 i) Hightand 34.3 Sty Tours 240

11 (0.3<d=0 % m) Medumn 3 Clay Toam 1.4

tugh Jani

2 {0 =<d<1.% ) Mednm bl 1.52

lovwr land

T3 {d>1 & m) Lawland 35 Sty Clay 0.91

Ciroms A 210

Somrce LOETI (2004

3.2 Hydrology

3.2.1 Olimaie

The study area expenences sub-tropical monsoon climate typical of Bangladesh, with hot
wet summers from May to September and cooler dry wimter months Table 3 2 shows the
mean monthly and 80% dependable rainfall data. 1t is seen from the table that the rainfall
15 heavily concentraled dunng the penod from May to Scptember, which accounts for

about 79% of the 1otal snnual rainfall,

Maximum temperatures varv from 24.6°C lo 34.2°C  The hghest temperaturcs are
expenenced dunng the pre-monsoom penod (April-May).  The daily munimum

temperature can Muctuate significantly during the vear. ranging from about 12°C 1o 26°C



Table 3,2 The mean monthly climatic data

Parameicr Jan Feb Mar | Apr MMay Tun Jul Aug | Sep Ot Mov Dec Ann
Maximwn Tamp (UC) Y 278 32T | 342 333 32.0 3l.3 3l3 | 316§ 312 | 287 252 303
bean Tomp () 184 211 23% | 8.4 290 288 286 BT | 2RT | 27e8 | 238 14,5 257
BMinimum Temp (1C} 121 142 191 | 230 243 256 258 200 | 258 | 234 | 189 13.6 210
Relative Hurdity (%) 75 AR a4 Fli] 70 w7 B8 %7 6 B2 TR 77 T8
Wind spoed (knots) 3 3 3 3 3 4 4 4 3 3 2 2 33
Sunshing (Jus/d) 0 84 78 7o 1.6 34 4.1 54 52 76 0 8.1 7.0
ET1} {mm) 273 3.42 470 | 581 589 4.06 442 | 441 | 423+ 403 | 4.3] 2.62 1542
Mean Rainfall (ou) & | 43 134 235 325 333 280 256 134 33 11 1825
80% Dependable Ramfall o

(o 3 12 25 93 (&N 265 274 23) 196G 91 12 1 1397

Source. ATE, BWDI3 and W ARPD (20047,
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3.2.2 Surface waiter system

A Noodplain channel known as Hazir Khal is the main source of surface water in the
area. The Khal is subject to tide, Hazir Khal flows across Munshir char villzge and
talls imo the Gimadanga Khal which [inally falls inte the river Shingair. The river
Shingair flows along the nonth-west part of the Balajlala-Kalmadanga subproject of
LGED. Figure 3.4 shows the major rivers and khals of the study area
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Fig 3.4: Major River and Khal in the study area

The Now in the Hazir Khal s dominated by tidal fluctnation. The tinkage of Hazir
Khal o the tidal system is shown in Figure 3.5 and deseribed below:
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i Hazir Khal — Gimadanga Khal

Hazir Khal onginates from Gimadanga Khal and ends up near Gopalganj-Patgati
Road at the south of study area The tidal llow in Hazr Khai is mainly from
Shingar river through Gimadangs Khal.

1 Shingar-Madhuman

(hmadanga Khal alls mio the Shingair River which is llowing along Lhe east side
of the study area Shingair River is originated {rom Barmi Baor and falls inlo the
Madhuman River Tidal flow emters into the Madhumati River [rom Balewshar
River. Shingair River gets the tidal flow through Madhumati and from Shingair
River tidal Mow enters into the Gimadanpa Khal.

iil. Balewshar

dMadhumali River falls into the Balewshar River. The tidal [low [fom the Bay of
Bengal enters into the Raleswar River and [rom Balewshar River tidal Mow enlers

imto the Madhumati svstem.
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Fig 3.5 Schematic reprexentation of linkape of Hazir Khal to major river system

1.3 Socto-cconomy

3.1 Populntion

Total population of Ihe two villages of the study area is abowt 3000, Literecy rute is
almost 55% in both the villnges, Table 3.3 describes demographic informntion of each

village.

Tathe 3.3: Village-wise demographic informaiion of the twa village

Name of village No. of Hoosehold Total population Household sixc
Munshir Char 225 1350 6.0
Shingi Pam 250 1 700 6.8

Sowzree: LGED (2004 |
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3.3.2 Socio — economic charactenisfics

A majonty of ihe people of the study area live on agricultural acilivity. The landless,
sharecropper’s and small larmers operate abowt 50% of land of Munshir Char village
and 65% of land of Shingi Para willage. About 3%% of tolal household depend on
agricutture labor. while 46.6% household of the study area live under poverty level
Table 34 and Table 3.5 descnbe the number of households dependent upon
ggnicultural and non  apricoltural  aclivity and landownershep  characteristics

respeciively.

Table 3.4: Hounsehold catepories based on agriculture and non agriculture
activities

.Nameof | -No.of | WHeniirety | HH dependent { - HH entirely .-
" village. ‘Household : | dépendent on~ ] on Agriculture | dependent on Non
E 1T oo Apricdture: - 't_mtl' other = | ' - agrculture .

BTN M Sl i L1 Cmetivities - ] - ackivities

Munshir Char 225 gt 123 12

Shingi Parg 250 77 171 2

Sonreer LGLELD(2004)

Table 3.5 Land ownership characterisiics

Name of village Munshir char | Shingi Para

No. a No. b

Landless: <0.2 ha (< 50 dec.) i) 38 120 48

Marginal farmer: 0.2 —~ 0.5 ha (50 =~ 125 dec.) 53 24 25 26

Small holder 05 -1 ha (126 — 250 dec.) 50 22 35 14

Medium size holder; 1 -2 ha (251 500 dec.} | 20 9 25 10
Large — size holder | — 2 ha (231 500 dec.) 15 7 5 2

Total Househald 225 10 250 100

Source 1LGEDD (2004}

333 Land use

Almost 90% of the land in the study area 15 agnicultural land and the remaimng is
homestead. There are one khal and 37 ponds in the study arca. The khal 15 the mun
source of capture fishentes. Presently farmers cultivate Boro (Local/HY V) in low and

medium low lands. Aus and Aman are cultivaled m 67% area in Lhe high and medium
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low lands, while the remaining 33% land is relatively high and used for rabr crops, viz

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

area, while Figure 3.6 shows Lhe land use map of the study arca.

Table 3.6 Land use of the study arca

Land 1ype Cropping pattern
Kharif - I|Kharil — Il {July - | Rabi (Oclober —
{March — | November) May)
Julv)
High land (FO) B. Aus | B Aman (Local) Pulse
{Local)
Jute Fallow Wheat
Jute T Aman (HYV} Mustered
Fallow T. Aman {HYV) | Pulses
Medium High Land (Fi) | B Aus | B. Aman (Local) HYV Boro
(Local)
B. Aus | B, Aman (Local) Fallow
{Local)
Fallow Fallow Fallow
Medium Low land {T'2) | Fallow Fallow HYYV Borg
Low land {F3} Fallow Fallow HYY Doro

Joutes LOED {20047
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CHAPTER 1V

SEASONAL DAM CONSTRUCTION AND LOCAL WATER
MANAGEMENT PRACTICE

This chapter discusses the social survey that has been carried oul to gather information on
the local water management practices in the study area. Social survey section cxplains the
details of tools and lechniques used in data collection. Focus Group Discussion and
questionnaire survey methods were used for colleciion of primary data, The findings of
social survey are also presented, which include the history of Hazir 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 discnssion (¥GD)

FGDs were conducted in the study area to coliect information about local water
management praclice, history of Hazir Khal, seasonal dam construction 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 4.1 presents a list of FGDs conducied with different groups.

The grouping for discussion was done under four strata: gender, land ownership,
occupation and Iocation along the channel reach Participation of females was
emphasized while planning the FGDs. Two FGDs were conducted with housewives of
farmer’s (3 persons) and one with housewives of fishermen (10 persons). They basically
informed about the dam construchion process and various uses of Hazir Khal. Two FGDs
were conducted with agricultural laborers, one with people living downstream of the
khal, and another with the end users of the khal They informed about earthen dam
construction process, opporfunities created due 1o construction of the dam, benelils in the

agricultural sector, and operation of the proposed gate.
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Table 4.1 List of FGDs conducted with different groups

Villawee Giroup Livetihood
12032008 Munsherchar (s 1, Housewjives 1. Fishing
2, Hoosewives 2. Famung
3. Rich farmer 3. Fanmming
4 Dy lzbor 4. Agnenlural
3. Fishormen 5. Tighing
Shingipary & Day labor 6. Agricultural
7. Medium Farmer 7. Farming
1370312008 Munshirchar 8, Mcdiom rmer B. Farming
9. Small farmer 9. Farming
16, Marginal 1), Farming
larmer
11, Housewives 11. Farming
12, Landless 12. Farming
larmer 13. Farming
13 Small farer
14503720005 Munshirchar 14, Landless 14. Farming
Grmer 1% TFishing
15, Fishgrmel
i6 WMCA

Land owmership plays a major role in decision making. Based on land ownership, farmiers
are categonzed into landless (<0.2 ha), marginal (0.2 — 0.5 ha}, small (¢ 5-1 ha), medium
(1-2 ha) and rich (=2 ha} (BDS, 2004). Two FGDs were conducted with landless farmers,
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). 1n total two
FGDs were conducted with medium farmers 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 mformation on the history of Hazir Khal and earthen
dam, management of dam construction, benefit n the agriculiural sector due to the
construction of dam, additional benefits from proposed pate and gate operation. Two
FGDs were conducted with fishermen living in Munshir char village, each consisting of
four persons. The fishermen pave information on the management process of culture

fisheries, damages in natural fisheries and their problems in tishing in Hazir Khal during
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the monsoon One FGD was alse conducted with the members of Water Management Co-
operative Association (WMUCA) (12 persons) to undersiand the management process and
the responsibilities of the WMCA.

The discussions were amranged at convenient times and places for the villagers.
Checklists were prepared to guide the discussions, Separate checklists were prepared for
each proup Relevant pictures and the checklists are attached in Appendix — A and

Appendix-B, respectively

4.1.2 Questionnaire survey

Sample Size Determmation
In the present study, household was taken as the samphing umt. Each household consists
of 6-7 members A simplified formula for catculating sample size distnbution described
by Israel (2003) was used in this study to deterrmne the sample size. The formula is as
follows
= N/ {1+NE?)
For the presenl study,
n = Sample size
W = Mo ofhousehold in Village Munshir Char = 225
E = Level of precision = .1
Wow the sample size is,
n =225/ 1-H225% {*)
=(92 70

Samplmg Method

Strapfied random sampling was used as the sampling method The total sample
population i €. 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 olher acuvities, and 4 households dependent on non agncultural activities were

surveyed. Table 4.2 describes the list of participants of the survey,
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Tahie 4.2 Daie and pariicipants of the survey

Liscliltod o, of HH
14M 32068 o Munshirchar {dfs) Honschold dependent on 2R
19405372608 agriculiueg oy

Houschold dependent on IR
agriculiyre and plher
activities

Household dependent on 4
enlirely nor agnenlioral

activily

Development of questionniaire

Afier a thorough field visit in the study area a semi-structured guestionnaire was
developed first. A pretest was conducted to test the performance of the questionnaire, The
pretest was conducted with 8 farmers and 2 fishermen households of the study area.
Based on the response during the pretest, some changes werc made in the draft
questignnaire, Some confirsing questions were modified and some new key questions
were included.  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 questionmaire. The questionnaire is attached in

Appendix - B,

Administration of survey
Information was collected from respondents when they were not busy in the field or it
was not their resiing 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 locel water management practice, including
the istory of Hazir Khal, earthen dam construction process, multiple uses of the Khat by
the community, requirement of water for various purposes like irrigation, fishing,
domestic necds etc., and agricultural practice of that area. People’s opinions on gate

operation rule were also identified from the survey.
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4.2 Ilistory of liazir Khal

Excavation of Hazir khal

The history of excavation (and re-excavation) of Hazir Khal and other associated major
interventions are summarized in Tables 4.3 and 4.4. Hazir Khal was first excavated by
local rich farmers to drain out water ffom the low lands to the river at the end of
monsoon, The Khal was named according to the name of the son of one of its excavalors.
The Khal was excavated approximately 55 years ago However, the local people do not
remember the exact date of the excavation It is also found from the Feasibility Report of
LGED (2004} that the Khal has existed from the Pakistan period The Khal was re-
excavated by the Unien Parishad during the Pakistan Period (o facilitate navigation (e.p.

using couniry boal to transport crops, transperling goods to and from market ete.).

Tn the beginning the Khal was 750 m long and the branch was approximately 250 m long.
Initially, the villagers had constructed a bamboe bridge on the Khal, which was used as a
means of transporl. 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 1974 by the Government
under the excavation program of an Intemational NGO {CARE Bangladesh), This was
followed by the construction of a culvert across the Khal by the Union Parishad in 1978,
Re-excavation of Ilazir Khal was camed out by the Government to some exient {up to
one kilometer) periodicaily aver 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 staried in the year 2004, Currently, Hazir Khal is approximately 1.6 km fony
and 2.5 m deep with a bed widih of approximately 8.3 m. Figure 4.1 shows the cross-
section of Hazir Khal, and Figures 4 2 and 4.3 show photographs of Hazir Khal and the
dead end part of Hazir Khal, respectively. The Balajtala-Kalmadanga suh-project also
meludes re-modeling of the existing culvert and installation of a one vent sluice gate on
Hazir Kha! at ihe Culverr. Re-excavation of the Khal and remodeling of the culven have
alrcady been completed The sluice gate was installed in the year 2008,



Table 4.3 Period of excavation (and re-excavation) of Hazir Khal

23

Year Excavation Re-excavation Supported by
1945 -1971 I Lxcavated by a Local
elite and re-cxcavated by
§ Union Parishad
1971 -1975 Government under canal
excavation program of an
international NGO
1994 -2001 Union Panishad
2001-2007 LGED
Table 4.4 Major interventions in Hazir Khal
ear 1945 - [ 1971 — | 1975 — | 1982 —| 1991 —| 1996 - | 2002
Interventiont 1971 1975 1982 1990 1996 2001 2008
Bamboo
aw
Bridge
Wooden o eieeeole
Bridge
Road
EEE W I AN B S
Culvert
- O A N .
Re-modeled
—
culvert
1

— .

Fig 4.1 Crusa-secﬁun of Hazir Khal




Fig 4.2 Harir Khal Fig 43 Dead end of Hazir Khal

Harir Khal was excavated (o mitigate drainape problem at the emd of the monsoon
scason, when there was stognant water in the low lying wreas of the village. Dhue to Lack
of proper drainage focilities, those lands 100k considernble time to dry owt. meaning that
farmers were not able to prepare those fands for Boro cultivation even in the month of
Kartik (October — November).  As a consequence, people of that area had 1o face great
loss in crop production cach year. According to the local people, the main purposes of
Hazir Khnl are:

. Dreinnge of water ot the end of the monsoon from low lying lands:

IL Navigmion (basically country boat plying); people use the Khal to anry Juie,

Aus and Aman paddy from the ficld.

4.3 History of Sensanal Dam an Hazir Khal
4.1 Farthen dam on Hazir Khal

The [ocal people have constructed a tempomary earthen dam on Hazir Khal for 43 years.
As mentioned in the previous section, in the beginning there was a bamboo bridge over
the Khal at the present site of the culvert, The cross-section of the Khal at that place was
rather wide. Hence people used to consiruct the earthen dam downstream of the Khal at o
place called Azimpur Bazar where the cross-section of the Khal wos relatively narmow.
However, after the construction of the culvert, peoaple started constructing the dam in the
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upsiream side of the culvert, and this has conlinued for 30 years till now. Figure 4.4

Fig 4.4 Temporary earthen dam with bamboo cages

There was a ume when people did not need to construct the earthen dam in Hazir Khal.
According 1o the local people, the depih of {looding was much higher compared to that at
present, and was enough to cultivate Deep Waler Aman. At that time people used o
cultivate the local varieties Rayenda, Beerpala, Kumrugair in low lands and Jabra in
medium high lands. Rayenda, Beerpala and Kumragair can tolerate flood depths more
than Jabra. Due to decreased flood level, people can not cullivate Rayenda, Deerpala and
Kumrugair now; however bul by constructing the dam they are able to cultivate Jabra.
On the other hand salinity conceniration olso increased in the Khal with time, So (o save
the crop from damage due to saline waler intrusion, the construction of dam became
mandatory.
The main purposes of the earthen cross dam can thus be summarized as —

1. To prevent salinity intrusion &t the end of dry seasoa;

11. To create Tlooding in the agricultural land for Deep Water Aman cultivation

duning the monsoon.
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4.3.2 Construction and cuttiug period of dam

The earthen dam exisis during the wet season starting from the mid of April {according to
Bengali calendar Baishkh month} up 10 November {according to DBengali calendar Karsrk
month) i e. just before the beginning of ihe dry season. The dam is constructed i 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 sesson crups
occasionally. The dam is cut at the end of the monsoon to drain out the water, when the
deep water rice is at the flowening stage. The crop 15 damaged if flooding continues at

the flowering slage.

4.3.) People's participation

Construction of the cross dam has histonically been managed by the local people. Local
leaders and elderly people are responsible for initiating the discussion, mobilizing the
villagers, raising the community (und and facilitating decision making process regarding
construction and operation and maintenance of this earthen dam  I'he dam is constructed
every year through collective elforts. As per the survey information, 38% of the people
provide suppori by providing labor, 47% supply filling materials (s0il) and 16% provide
monetary suppor. Approximately, 15 thousand Taka is needed to eonstruct the dam each
time. In recent years, the Union Parishad is also belping by providing Mnancial support
Approximate dimensions of the earthen dam include a top width 1 8 m, a bottom width of
27 m and a height of 2.5 m, as shown in Figure 4.5 Approximately, 45 m® of soil is

required to construct the dam.

M .
-

\ T
—

Fig 4.5 Cross-section of the earthen dam
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2.7m
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A wooden gate was consirucied by Lthe Government in the year 1985 — 1986. But the
local people construct the earthen dam in every menscon, as the water seeps through the

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

4.4 Water Management Practice
4.4.1 Prevention of salieity intrusion

People, since long, have been constructing the earthen dam on Hazir Khal during the end
of the dry scason to prevent saline water intrusion and hence protect seedlings of Deep
Water Aman. Salinity intrusion happens during mid of April (in Bengali calendar
Baishlh menth) to June. Table 4.5 shows the salinity intrusion time and existence of the

earthenr dam.

Table 4.5 Period of salinity intrusion and status of earthen dam

Meath  {Jan (Feb [Mar JApr |May {Jun jJul |Aug |Sept |Oct |Nov [Dec
Salinity
intrusion il Bl Bl
Existence
of dam II:IITIWIIIII:IITIj

4.4.2 Creation of Mloeding for monsoon rice cultivation
Cultevation of Local Variety of monsoon rice i flooded land

The main purpose of the earthen dam on Hezir Khal is to create Hlooding in agricultural
land during the monsoon for cultivation of deep water monsoon rice, the local vanety of
rice called Jabra. Jabra is long stem rice, and it elongates with the nse of flood water. It
can tolerate submergence up to 1-2 weeks and has fAoating capacity. Jabra is broadcast
after the first rainfalt in the month of March-Apnil 1t has a growing penod of 250-270
days. According to the information obtained from the survey, the benefits of this local

variety rice Jabra includes:
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Economic benefits-
= Low Production cost;
s High Selling price 1
e Local people are able to process and preserve sceds, hence they do not need to
depend on other sources.
Ecological benefits-
¢ No change in soil quality
« Sustable for Aish culture and natural [isheries
» Suitable for growth of aquatic vegetation
Fertilizer and pesticide use-
s Ferilizer requirement low
» Pesticide 15 not required since Jabra is able to withstand pest so
Flood tolerance-
*  Able to telerate flood
Health benefits-

« High protein contents

The study area consists of low lying floodplains (70% of the total area) and is situaied in
the Agro-ecological Zone 14, 1.e. the Gopalganj Khulna beel area (LGED, 2004). During
the rainy season, the whole area is inundated with Nood water. The low lying lands
become unsuitable for cultivation of High Yield Varety (HYV) rice during the monsoon.
So the local people are used to cultivate local variety of Aman rice instead According 1o
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, duning the wet season. Table 4.6 shows
companson of Jabra and High Yield Variety (HY V) monsoon rice, as perceived by the

local people  Table 4.7 shows the crop calendar of monsoon period.

Tt 13 imporant 1o note here that the according to ADB, BWDB & WARPO (2004), ‘water

structure’ under FCDI projects in Bangladesh are designed and built to ‘control fooding’
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to the crop field and drain out warer from the Jow lands like Beeis. DBut, the local people,

in casc of Hazir Khal, store rainfall-ranoff in their crop fields io create flooding.

Fig 4.6 Deep water Aman inside the earthen  Fig 4.7 Bare land outside the dam

dam during wet season

during wet season

Table 4.6 Community view on Local variety and High yield variety of monsoon rice

Local varisty High yield variety
Yicld Low High
Production Cest Low High
Selling price High Low
Pest High tolerance Low tolerance
Fertilizer Mot required Required
Flood tolerance Telerant Not tolerant
Weed control Net needed Needed
Drietary satisfaction High Lorwr
Protein content High Low
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Tabie 4.7 Crop calendar and status of dam during monsoon

Manth Jun | Feb § Mar | Ape | Moy [ Jon | Jul | Aup | Sep | Oct | Now | Uee
Varicty of ¢
Local | Sewing J
. T . == et e—
vanety | Groming ‘
Antn atape
—— ' —J+————F~ _—
Hanesting -
Lol | Sawing = J —
vrkety | Growing T
Al slapr |
Haresting
T. Sowing I
Aman | Growiep
siape ‘
—— 3+ ———
Harmesting '
Farthen | Construction I -
dam Ealitence ~ T
I—"— e —— ] —-I
Cuiting

Cultivation of locol variety Aus rice

Flooding in the agricultura] land creates scope for cultivation of local vartety B.Aus nlong
with B, Aman. Local B, Aus vanelics (such as Nunsaratul, Gararshor) which have
moderate elongation abilny with gradual increasing depth of water up 10 certain plant
height (abous 100 cm) are broadcast together in equal ratio with local variety Aman,
usually in the 2™ week of April in the medium high land, In the ™ and 2*° weeks of May,
only local Aus arc broadceast in the high land. B. Aus rice is normally harvested during
the 3 and 4® weeks of August.

Culiivation of trovsplanted mansoon rice in higher lamd

Creation of flooding by the dam also provides opporunity for cultivating tranaplanted
monsoon rice in the relatively high land, Approximately 15% of total agricultural land is
of this type. B, Aus and Jute are cultivated in this type of land from April to July. After
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harvesting Jute and B. Aus, the monsoon rice is transplanted Water from adjacent

[looded land is used to provide urigation to Lthe transplanted monscen rice.

4.4.3 Fish ¢culture in Nooded land

Retention of monscon minfall-runoff in Hazir Khal and agricuitural lands provides

opporunity for fish culture. The spawninp periced of culture fisheries is in manth of June

and harvesting is done in November. Culture fisheries are a source of ncome for the

pecople 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 status of dam

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

Fish Fingerlings | Fineerling | Total fish Harvest Fish
species stocking stocked, production, | time yieid,
time kg ton ton/ha
Thai June  (4th | 120 1.35
sarputl week)
Rui 200 2.65 December
Katla 160 2.20 i
Common T20 21.15
carp
| Total 1200 | 2735
{Rahman , 2008)
Table 4.9 Culture lisheries and status of dam
Month [Jan |Feb | Mar | Apr | May | Jun | Jul { Aug | Scpt | Oct Nov | Dec
Activities
e il
construchion
Fish culture

Cutting of dam
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4.5 Community Demand for Sluice Gate
4.5.1 Reasons for demand

Every year more than 45 m’ soit is needed for dam construction. In recent years 1t has
become difficult for the locat people to manage seil for the construciion of the dam.
They collect the soil from Khas lands near the Khal and agricultural lands. If they

continue Lhis practice, agricultural land wil! lose its fertility in the long run,

The study area is in a tida! regime. People want to control the flow in the dry season to
cultivate Boro, Presently farmers are not able to cultivate Boro in most of the lands of

the study area due to lack of imigation water during the dry season

On a number of occasions, when there was lugher 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%
probablity of dam falure. Crops suffered damage when the dam failed, leading io

sufferings to the farmers,

4.5.2 Flexibility of gate

Construclion 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 mensoon rainfall-runoff will continue,  Additional expected advantages
of the sluice pate are as follows:

» The gaie can be operated according to the need.

e The gate will be helpful to prevent spring tide Avoding during the dry season
and also allow o tap water for irrigation of dry season crops and for domeslic
purposes.

« Permanent sluice gate will be helpful to aveid the nisk of occasional failure of

the dam.

W
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4.5.3 Response of Local Government Engineering Deparimeni (I.GED) to
community demand

The local people demanded a sluice gate at the Culvent on Hazir Khal to prevent early
llood ie. salinity intrusion and conserve water by tapping lidal flow for irmmigation of
HYV Boro. They have requested the LGED, which is responsible for planning, desien
and impiementaten of small scale water management projects, to construct the sluice
sate. LGED has positively responded to the demand. The sluice gate on Hazir Khat is a
part of Balajlala-Kalmadanga sub-project of LGED.

4.5.4 Description of proposed gate

The existing culvert 15 at chainage Ch (H415 Km which is 1 2 Km downstream Fom the
close end of Hazw Khal, The size of the culvert is 3.28 m X 3.25 m, invert level IL =
086 m MWD,

This culvert is going to be remodeled as water retaiming structure (WRS) by installing a
sluice pate. The sluice gate is of one vent. The size of the gate is (2.9m X 2 m) end the
sifl level is 0.86 m PWD. The gale 1s vertical rising type and can be opened at its full
height. Figure 4.8 shows the location of the water retaining struciure i e the sluice gate,

and Figure 4.% shows the dimensions of the gate
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CHAPTER V

ANALYSIS OF TIDAL CHARACTERISTICS AND WATER
AVAILABILITY

This chapter discusses collection of 1idal data, tidal charscieristics of the study area, and
salinity concenimtion. It also discusses assessment of wsler retenmtion volume,
requiremert of waier dunng the dry scason and estimetion of imgable arez by the
retained water durng flood tides, The chapter also includes assessmem of volume of

water that can be retained by closing the shuice gate during flood tides,

4.1 Inundation area duning wet season

People of the study area culiivate deep water Aman in the flooded land during wet
scason. [mindation areas for differemt water levels during the wet season derived by
Rahman (2008) arc shown in Figure 5.1. Figures 5.2-5.4 show the flooding depihs at

different water levels,

- T

(1]

(a) 1.25 m PWD water level (b} 1.75 m PWD water level




{d) 2 75 m PWD water level

(-:;) 2. 25 m PWD water level

Source: Rahman (2008)

Fig. 5.1 Inundation area at dilTerent water levels

Flond depth at tm
PN Wil

| GEER

1 Flood free
— Stuck area

g ‘-l: T
l—_“ %
Source: Rahman {2008)

Fig. 5.2 Flooding depth at 1 m PWD water levels.
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Source: Rahman (Z008)

Fig. 5.3 Floodinp depth a1 2 m PWD water levels.

w"\
Source: Rahman (2008}

Fig. 5.4 Flooding depth at 3 m PWD water levels.
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Walter requiremenis during wet season for Culrure fisheries

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 =]
Other than Shrimp | 28-31 0-2 >1.5

Source Huran (2003)

During the wet season all the water requirements are met from tidal water retained in the
Khal and from rainfall-runoff. There 15 no complaint of shorlage of water in the monsoon,
as found during field vistt People have been fullowing the present agricultural practice

for several vears and have never (aced any problem except the failure of the carthen dam.

5.2 Tidal Data Coltection
5.2.1 Measurement of tidal level

There is no water level station of BWDB in the study area. An arrangement for tidal
water level measurement in [1azir Khal was set-up. A stalf gage made of wood and
scaled in centimeters was firted at the side wall of the culvert at the downstream side.

Figure 5 5 shows the staff page fitted on the sidewall of the culvert.
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Fig 5.5 Scenle prepared for messuring the water devel at the culvert in Harir Khal

Time of measuremens

The water level of the khal was meamured hourly from 7 AM to 10 PM cvery day for a
period of nearly 4 months, from the 17 of December 2007 to the 17 of Jonuary 2008,
from the 5% of Murch to the 5™ of April 2008 and from the 13 of July to the 3 of
September 2008. During the measurement it was ensured that Lhe water body was in an
undisturbed stage, meaning thet there was no artificial disturbance on the water body due
to human activity or due to 1he activities of ducks or cattte. Table 5.2 shows the summary
of tidal level data obtoined by bourly messurement,

Tahle 5.2 Tidal cycle covered by measurcment period

Total No Ebb tide
of tidal
N, L PSS [ N—

17* Dec, 07- 34 34 34 2 2
17* Jan, 08
5% Mar -10* 15 34 35 2 ?
Agpril , 2008
14% Jut - 15 33 33 31 2 2
Aug. 2008
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5.2.2 Measurement of salinity

Source of saliniry
The source of saline water in the south—west regmon is the coaslal water of the Bay of
Bengal The study area is in the tida! cegime and dunng the dry season salinity intrusion

occurs in Hazir Khal through the Singair River

Methodology and period of salimity measurement

Measurement of salinity in Hazir Khala was made with an electro-conductivity meter on
the 11* of April, 2008, i.e. for onc day. In total 5 spots were selected for collection of
data. Data were collected at different times (during middie 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 1t posed a little problem since salinity is at its
peak during Lhe high water slack. Figure 5.6 shows the timings of salinity measyrement

made in a day.

/)

o

Fig 5.6 Period of data collection in a tidal cycle

Site sefeciion

Atotal of 5 sites were selecied for data collection, which were the junction of Hazir Khal
and Gimadanpa khal, just downstream of the culver, just upsiream of the culverl, mid
pownt along the Khal and tail end of the Khal Figure 57 shows locations of the

measurement sites
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Hazir Khal

[y EOUBPRWIN

Fig 5,7 Salinity data collection spot
5.2.3 Tidal characteristics

Tidal levels were measured for aimost four momths to investigate both the dry and wel
season tidal charactenstics, The level of water afier construction of the earthen dam was
also collected from the field. Fipgures 5.8 — 5,10 show the tidal water level hydrographs
during the measurement penod and Figure 5.11 shows the vanation of water level inside
the pate when the earthen dam exists, Tt is ¢lear from the figures that high water level
inereases from December to March and low water level decreases at the same time in the
dry season, Tidal range is also higher dunng the months of March-April than that during
December — January. Tn the dry season, variation in water level from spring to neap is
also significant. The phase shift is approximately one hour, On the other hand variation
m water level frem spring to neap is not significant in the wel season as there is strong
contribution from rainfall-mnefT Table 5.3 presents the summary of measured tide level

data.
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Fig 5,10 Water level daring 14/07/2008 — 18/08/2008
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Fig 5.11 Water level during 19/08/2008-28/08/2008 with dam condition inside the Khal
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Tahle 5.3 Tidal characteristics based on observed data

Time
17" Dec, 07- | 5% Mar-10® Apr, | 14" Jul - 18" Aug,
Tidal parameter 17" Jan. 08 | 2008 2008

Max bMin | Max Min Max Min
High water | Neap 1.73 1.61 | 1.85 1,61 291 2.73
levet  {m. | Mid of ncap-spring 1.8 1.67 | 1,99 1.85 294 2.82

W) Spring 194 188 1203 197 297 2.9
Mid of Spring-neap 197 | 173 198 184 |29 2.84
Low watcr | Neap 1,23 113 1.1 | 0.73 2.69 2.56
level  (m. | Mid of neap-sprng 135 | 115 087 07 278 267
PWD) Spring, 133 |1 0,89 079 | 281 2,73
Mid of Spring-ngap 1,24 1.] 0.78 (.76 269 252
Mean tidal | Neap [.29 1.20 | 126 115 283 2.65
level  (m. | Mid of neap-spring 130 [1.26 | L5 132 [286 275
PWI Spting 1.5 141 158 147 2 89 2.83

Mid of Spring-ncap 1.41 122 | 143 1.32 2.3 2.1
Tidal range | Neap 054 | 032 | 069 052 | 033 013
{m, PWD) | Mid of neap-spring 052 | 03% |08 0.69 | 034 012
Spnng .86 06l | 0.87 .75 .40 .24
Mid of Spring-neap {.6] 056 | 0.84 {1.6 (19 013

5.2.4 Salinity intrusion characteristics

Salinity measurement revealed that the salinity concentration is in the permissible 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 irfigation purpose, while Table 5.5 shows the
salinity level of Hazir Khal at different times and sites  Figure 5.12 shows the trend of salinity in

different peniods of a nidal cycle,

Tabte 5.4 Water salinity limit for irrigation

Salinicy chass Salinity (Eciw, ppmil ds'm =
ds/ne) 640 ppm)

Optimum <075 <45}

Toxis U330 48-192)

Extremely =3.0 =192

Taxic

Source Chowdhury (2007}
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Tahle 5.5 Salinity at dilferent time and site of Hazir Khal

Time Tidal Salinity in ds'm Suilabidity

cycle for
Spot} |Spot2 [Spot1 | Spot4 [ Spots | Average | TeEAnen

1108 AM Middlc of 0457 0.5% 0.57 058 0.57 037 Suitable
ebb hde

2:50 PM Low water 153 (.36 (.55 (.56 )55 (35 Smtable
slack

S8 PV Middle of 6 G 0.59 0.6 (6 n.68 Suitahle
ftood ide

Average salinty m dsfm 057 0 58 0357 .58 Q57

along the Khal

Salnity ¥z Time
061 - e s r———
0640 4
E 058
3 oe y
S 057 *- // [ Satinity Vs Time
Z 0% \/ ;'
@ 0.55 :
0.54 - r
053 T : ;
Middla of low tids Low waler slack Middle of high fide
Tidal cycle

Fig 3.12 Trend of salinity intrusion with change in tidal status

From Tebles 5 4 and 5.5, it is seen that salimty in the study area is below the toxic limit during
the time of measurement. The toxic irmt of water salinity for agriculture is 0.75-3 0 ds/m,
whereas the salinity concentration in Hazir Khal was within 0.56-0 60 da/fm However, there is a
rising trend in salinity concentration from the low tide to the high tide, as evident in Figure 5.14.
Tt 1s clear that salinity concentration will increase dunng the high water slack. In absence of
measured peak salinity data during the high water slack, salinity concentration of a ncarby
station, Athatrbanki (location is shown in Figure 5.13) in the upsiream was collected m order to
get 1dea about possible salinity concentration during the high water slack Table 5 6 and Figure

514  present the maximum  salinity concentration in Athatrbanki  station.
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Tabie 5.6 Salinity in Athatrhanki statian

47

Maonth Salinity in p-Mhos Salinity in ds/fm Suitability for irrigation
Jan 484 0.49 Tolerably
f=b 583 058 Tolerable
March 921 0.92 Taxic
April 1376 1.38 Toxac
May 1267 1.27 Toxic
Jung 438 0.4 Tolerable
July
Augrust
September
October
November 321 032 Talcrablc
December 449 043 Tolerable
Mean monthly satinity of Atharbanid sBaton 0 Jan
EFeb
. . - A — - |OMare
3 P ey ke
B0 e o  [oen
Sosli — 1 - t lmMay
£ g.’%i ~ _E 1| - — (U June
— '\;ﬁ e L | E_ || - - Y -
SOM e ¢ e [ HP oy
& @ & ST SO
¥ v 3 o _\é(\“ &}59 & ® O September
o} & & 0 Octber
Menth O Howember
B December

Fig 5.14 Mean monthly salinity in Atharbanki station

From the above data it is seen that salinity intrusion reaches its peak during the month of April

and starts falting dunng the month of June. From the month of March the river water becomes

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

May The to time constraint it was net possible to measure the salinity level dunng month of

Apnl (md} up to June, However, it came out from the field survey that in the study area salinity

imrusion starts at the end of March and the concentration in Hazir Khal becomes toxic durmy

mid Apnl, which continues up to mid June unless there is heavy rainfall in that arca.

The data
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of Atharbanki station gives a similar understanding of the variation of salinity levels in Hazir
Khal. The observations made m LGED (2004) about early flood (i.e. salinity intrusion) from
Shingair River damaging young B. Aman, standing vegetables and matured Boro crops are also

in {ine with the information 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 feld and the WMCA should be entrusted
wilh the responsibility of measuring and monitoring salinity concemtration. Monitoring of

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

5.3 Availability of Tidal Waier During Dry season
5.3.1 Estimation of available water during flood tide

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

SQISx + WS =0. .. .. . . (5]

The continuity equation can be used to compute the volume of water available during each tide
in a tidal channet if tidal level data and discharge data at one of the boundary sections is known.
Figure 5.15 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
was consldered to be the same as the level measured at the culvert. At the closed end of the khal
the inflow, ) =

Closed end of the Khal T ah/ot  Culvert HWL

=1 Ah
LWL

[ E—
idth, Wes (Wt WL)/2

Length, Ax=1200m Average water

Fig 5,15 Continuity equation applied to Hazir khal

The continyity equation can be discretized as:

AQ/Ax+W({Ah/At)=0.. . . ... (5.2)
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or {Q — Q) 1 Ax + W{Ah/At)=0

or {Qy — QA+ WAhAx =0

where, ()= Discharge a1 closed end of Khal
Q): = Discharge at the culverl
W= Widih of water surface dunng HWIL., m
W = Width of water surface during lowest allowable depth, m
W = Average width of water surface during a tide, m
Ax = Length of the Khal from culvcert to the closed end, m
Ah = Rise of water level from lowest allowable level to HWL with time At, m
At =Time

With the boundary condition, () = 0 at the closed end of the Khal, the equatien reduces to:

Q,At = —WAhAX = 0

or AV=-WAhAx=0 . . . ... .. . (53)
(Lthe negative sign implies that the flow 15 in opposite direction from upstream to downstream)

where. AV= Available volume of waler during each tide, m’

The gate will be kept closed at ebb tides 1o avoid draining out of tidal water and open at floed
tides to retain tidal water during the dry season. In the analysis, the cross section of the Khal was
considered vniform. The design made by LGED {2004) also shows a uniform cross-section of
the Khal. Tt was also assumed that the Kha! has a negligible slope. The bottom width of the
Khal is 8.3 m and side slope is 11,5, The lowesi allowable water level was found to be 1.0m
PWD, which is suitable for survival of fishes {Shrimp, Koi, Magur. Shing, Shoul etc} and for
country boat plying. Based cn the above data and assumptions, cquation (5 4) was used to
calculate the available volume of water during each lide. 1t may be noted here that ADB, BWDB
& WARPO (2004) used 3 similar method to estimate the availability of surface water during
average tide in existing excavated Khals in Narail and Chenchuri beel subproject areas. As
discussed earlier, tidal data was collected for {6 hrs at 1 hour interval in a day, meaning (hat the
whole tidal cycle was not covered. For the analysis, it was assumed that high water level during
cach floed tide in a day was the same. Tables 5.7-8 show the retained volume of water at

cifferent tidal levels at different times and months during the dry season.



Table 5.7 Volume of surface water available during Dec-Jan daily

30

Type Water evel | Tifference it | Lengthoof Water Average Availakle Yodume 1+f | Month and
(i MWD) | Water Level, sh [ the Reach, | surface | water surface | volune of Wrder | Waider daily  |decade
() Ax Width {m) | width, Wim) | per rhle, AV {m?)
{0 'y
Neap LWL L J4l 12040 2603 10kt T392 14434 lec-2nd
TTWL 161 1206 1045
LWL 1 a7 1200 463 11 08 04 1620
HWL 167 1200 14158
LWL 1 75 1200 763 1013 g1 1820
HWL 1,73 1200 1063
Mid of i, ] 0,75 1200 gesf 1013 5120 18240
neap-
apring HW% L L.75 120H] 10 61
18T, 1 .73 1204 Dbl 1012 £RAS L7720
HWL 1.73 120H) 1oal
Thoe-3rd
].%], | 10,79 §20H) 263 1016 M1 L9263
HWI. 1™ 12408 10ae
LW 1 {183 1240 o5 1027 10792 21584
HW% . 1 RE 1200 140.81
Spring
[T 1 U 1200} 9.63 19,23 10922 2184
HWIL. 15 1200 10.82
I?:-li.d_ uf WL 1 .56 1210008 063 612 12448
Spring- 11
MNeap HWI. 1.56 1204 1038
1.W]. 1 0.a7 L2H) 63 10k t3 104 taioz
HWI. L&7T 12K 1053
, 1.%1, | .73 §20H) 263 112 ®RO5.12 177 24
Neap
HWL 1.73 L2408 161
I, 1 7 120G a3 1011 BT 17475
HWL 1,74 1200 1{1.54
Midof |, 1 1167 1200 asyl 1008 H10M L6208
neap-
aqring  |HRL 167 1200 10,53 L st
[ 1 .73 1200 Q0% 112 BRGS 177730
WL 171 12040 1061
LWL 1 o7 1204 Fa3 1015 L) 18751
HWL 177 1K) Hh GG
Lwl, ! 12416 i oTah 1951
HWT 1E 0.3 1300 5 I
Lw'L 1 1.5 1200 053 .23 11052 2214
. HWL 12 1204k JLIR:S]
Spring
LWL 1 LT 100 0.63 1027 117 23408
WL, A 120 1K)
HWL 193 Jan-Znd
1 Wl 1 L200¢ 963 LET0e FEEI
, 027
HWI. 1,95 .93 L20d) 16 86




Table 5.8 Volume of surface water availabie during March-April in each tidal cycle
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Type Wiater | Difference | Length | Water Averape Avialtahle Votume of [Month
hevel in Water | of the | smuirface |water sueface]  volume of Water  |and
im Lesel,ah | Hesch, | Widih [ widih, W {m) | Water per tide, daily decade
PWD) (m) Ax (m) {m) AV {m") {m?)
LWL 1 0.95 1200 | 943 10.23 11704 3yapg | Mar2
HWL | 1.95 1200 0,
Mid of 020
spring | LWL L .56 1200 9.3 te07 T97% 13956
-neap | HWL | 1.66 120 | 105
LWL 1 1.74 1200 267 10,13 K907 L79RS
HWL | 174 1200 | 10.62
LWL l .85 1200 363 10,20 1M 0Ty
Neap | HWL | 185 1200 10.77
LWL 1 0.93 1200 9.63 1015 11443 JIERS
HWL | 1.93 1200 1087
LWL 1 0.93 1200 9.63 10.25 11443 ymgs | Mar-3nd
HWL | 1.93 1200 10.87
LW, ! 0.9 1200 9.63 10 24 [Lt82 22364
h;g:f HWL | 1.91 1200 | 1085
w | LWL l 097 1200 261 10 28 11966 23932
spring| HWL | 197 1200 10.93
LWL 1 0.97 1200 | 963 10.28 11965 23932
HWL | 197 1200 10.93
LWL 1 0.97 1200 263 10.28 11966 23932
HWL | 197 1200 10 93
LWL 1 0.99 1200 | 963 10.29 1222% 24487
Spring| HWL | 1,99 1200 10,93
LWL 1 0.97 1200 | 963 10.28 Lt966 23932
HWL | .97 t200 | 1093
LWl 1 0.5 L2 9.63 1029 12218 24457
Mild afbENL | 199 1206 10,95
spring] LWL ] 0.93 1200 9.63 1027 11T 14408
-neap | HWL | 1L9S 1200 1290
LWL ] 061 1200 9 6% 10 04 749 13699 | Apr-lst
HWL | 1.61 1200 | 1045
LWI, I .71 1200 .61 T %11 17223
Neap | HWL | 1.71 1200 10.5%
LWL [ .53 1200 $.61 1020 10404 20808
HWL | 1,85 1z00 | 1072
LWL 1 0.47 1200 92.63 10.21 10663 113125
HWL | 1.87 1200 | w79
LWL 1 0.97 1 2060 9.63 1018 11906 21912
HWL | 197 1200 1393
Midefl Lw. | 1 1.04 1200 963 10.33 12838 218775
o’ | HWL ] 209 1700} 1102
spring| LWL 1 1,07 1200 9.63 I35 L3285 26570
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Dhfference {Leogth of | Water Available Month
Water in Water the swiace JAverage waler|  volume of Yolumeof | and
leal Laevel, Ah | Reach Widih surface Water per tide. | Water daily | decade
Tvpe |{in PWD) {1m) Ax (m} () N widih, W(m) AV (3} {m3}
HWL 207 1200 11.06 Apr-Ts(
LWL H 3.9¢ 120000 Q.63 120 12228 14457
HwWL 1.9% 12} I0Ys
LWL ] 1.03 124K} .63 10,32 12756 25511
HWL 2.03 1200 1101
LWL 1 103 1200 963 10.32 12756
Spring] QWL | 203 124K} 11.01 25511

5.3.2 Retention requirement to meet agricultural water demand

Dry season water requivement

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

Consumptive uses include irmigation, domestic and evaporation requirement and non

consumptive uses tnclude water requirement for hisheries and country boat plying.

Consumptive use

In Dry season wheat and Boro rice is the major crop. Apgricultural water demand has been

estimated from Table 5.9 In the absence of evapotraspiration rate of Gopalganj area data from

near by station which is situated in Faridpuor has been used here.

Table 5.9 10-day average evapotranspiration {(mm/day) at Faridpur

Monlh

Tiecade

LTy

Decernber

218

212

202

JodnEey

2.11

210G

227

Februury

2.7

AL

1.1

Mch

401

4.5]

4.58

Apn)

ba) = [ | [ b ] — | | b | — | o | ] e

3.55

a5

Somarge: Moodal (20605)
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In the abscnce of seepage and percolation data at Gopalgan), dala of the nearest place Pangsha,
Rajbari was uscd in the analysis  According to Mondal (2000) scepage and percolation loss is
5.3 mm/day in Pangsha, Rajbarl. Mondal (2005) used a 70% water use cfficiency for Ganges
delta within Bangladesh porion The study area is situated in the Ganges delta within
Bangladesh. Hence, an nmipgation efficiency of 70% was used to estimate the demand for

urigation The irrigation reguirement was thus calculated as

Irrigation requirement = (ET+5 & P).7

The irrigation requirement was multiplied by the whole area under dry season crop cultivation to
estimate the daily water requirement for irrigation According to LGED {2004}, 1009 land area
under land type F2 (0.9 m<d<1 8 m} and F3 (d>1 8 m} and 80% of lend area under land type Fl
{0.3 m<d~<0.9 m) will be cultivated for HYV Boro after completion of the project.  According to
the Jocal people of Munshir char village, they will cultivate Boro in F2 and F3 lands, which
would mean ailmast 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
imigation water requirement Livaporation data was collected from the BWDB of Faridpur
{station TD- CL.406} for the year 2007-2008

The daily water requirement for the domestic and drinking purpose was estimated from the

survey data. Table 5,10 presents water requirements for the dnnking and domestic purpase.

Tabie 3.10 Water requirement for drinking and domestic purpose

% ol HH using Total
I'olal Hazir Khal for Yolume | volume Yolume of Yedume of water
no al drinking and Moof | Noof | ofeach of waler exircled | exiracted from khal
HI1 domestic purpose HH Pols pot (L} | waler Frrn khal (1) fim3)
225 45 i [ 6 16 5 QT 472

Source Field Survey (2008)

Table 5.1t summarizes the daily water requirements for different consumptive water uses, as

discussed above, during the dry season,



Table 5,11 Daily water requirement during dry season

Month | Deeade | Evapotranspiration, | Secpape & | ETytS5&P, | (ET,+8&P).7, | Arcato he Total Domcstic Exaparation, Total
mrn/dy pereclatine | mmdday mm/ikaxy culdvated, | irripation walcr m’ demand
Inss, ha witer requircment, of waler,

mm/day cequicement, m’ m’
m

1 218 373 o ) 10} 59 126.5 13517 yr2 14,58 13542

2 212 53 742 10,60 12658 13409 9,72 14 38 313

December 3 2.02 53 7.32 10 36 1265 13238 a73 14,58 L3253

3+ 2.11 53 T4l 160,59 i26.35 13321 472 13.5 13414

3 216 33 T a6 10.66 126.5 13481 9,72 13,3 13505

Janwary (=) 2.27 53 1.57 10 81 120.5 136%() 972 131.5 13703

7 279 5.3 09 11.564 126 5 1461} 072 10.48 14640

8 3.04 53 8.34 11.9] 1265 13072 972 11,48 L5092

February 9 3.1 5.3 £ 4 12.00 126 5 15180 .72 1048 153200

10 4.M 5.3 931 13.30 126 5 16325 2,72 2333 168358

11 4.31 53 9.81 14l 126.5 17724 972 23.13 17761

March 12 4 58 3.3 488 14,111 1265 17855 72 23.33 17885

13 5.55 53 1085 15 50 126.5 196004 g 72 32104 13630

April 14 56 53 10.9 15,57 126.5 19658 972 3264 19740
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Ainimum depth requirement (Ron coRsumplive use)
A minimum depth of water should be maintained in the khal for existence of naiural fisheries and
for country boat plying. According to Harun {2005), suitable water depth for Cat and Jeol fish is
0.8 m and the growth rale of carp decelerated below 1 &8 m. During figld wisit it was found that
Cat and Jeol fish {i.e Koi, Shing, Magur, Shol, and Taki) and other small fishes are available in
the Khal during dry season as the water level 15 low due urigation of Boro 1m PWD (Bed level
19 m PWDj} is suitable for both the purpose. Agriculture 15 the main occupation of the people of
the study area. Hence irrigation demand gets priority than other non-consumptive use like fish
and country beal plying. Il the water level s maimtained 1 m PWD (bed level 0.19 m PWD) it

will serve all the purposes and also provide required water for irrigation during dry season.

5.3.3 Irrigable arca

Irrigation in the study area is totally dependent on surface water, with low lift pumps being used
for irrigation  According to LGED (2004), the subproject will mainly have benefits on Aman
and Boro crops production. It will protect mainly Aman crop from early flocd during pre-
monsoon period (up o the end of June) by remodeling of existing culvert en Hazir Khal, and the
water reteniion structure on Hazir khal will remain closed during the lean period to conserve
water for Boro production People of the stedy 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. Bui the immigable area
depends on the availability of water. The available amount of water is the lowest during neap
tide llence, an analysis was made of the area that can be served by the available amount of
water during neap {ide. Tables 5.12 and 5.13 illusirate how much water is available during the

dry scason and percentage of area that can be served.
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Table 5.12 Available water during neap and spring tide and percentage of area that can be

served during Dec-Jan

Monih Yolume of Volume of Demand of | Exocss amount | Area served by
and Water each Water daily water during ol waler, i’ available water,
decade tide, o tide, m* dry seasan. %
Dec-2nd | Nemp 686] 2% 13722.56 13433.30 289 26 100
2104.37 1620864 13252.59 2956.05 100
9120 00 15240.00 13253.59 498641 100
Mid off Q12004 TR0 W} 1325459 108
MCAR-SRrinE 49835 41
RR6:5.12 7730, 54,
. 17730.24 13254.59 s175.65 100
Digc-dred a
Y531 68 1923 3 35,
13,36 13255.59 007 77 100
7 55.5
| 10792 32 21584 64 13255.59 $129.05 100
Spring
. _ 56,
10922.08 21844 16 13256.59 4587 57 100
Mid of
Spring- 6724 48 13448.96 13256.59 100
Neap 192,37
104,32 16208 64 13414 15
2794 49 100
Nea 8865 12 17730 24 13415.15
P 1315.09 100
§737 92 17475 84 13416 15
20059 69 100
8104.32 16208.64 13417.15 100
1791.49
Tan-1st hid of
. RE5, 12 1773024 1341% 15
neap-spring ’ 4312.09 100
Q175 52 18751.04 1341215 140
5331.89
Qa0 () 19520.00 1342015 FOH}
199 85
110052 080 22104, 13421.15 T{H}
3682 85
Spring 11704 00 23408 .00 13504 51 100
QU3 49
Tan-2nd
-0 11704.00 23408 00 13505 51 100

0902 49
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Tabie 5.13 Available water during neap and spring tide and percentage of area that can he

served during March-April

Manth Yojume of Volume of Demand of s : i Area served by
& Water each Water daily walcr during .;{i-:_:cislmnuu? available
ecade tide. mt tide, m* drv scason, m° waler, m warcr, %
Mid Ei:g”“g' 11704.00 23408.00 17761.12 5646.88 100
H078.08 1595616 1776112 ~1804.96 29 R4
Mar-2nd Neap 8992.48 17984 96 17761 12 223.84 100
16404 00 30808 00 17761.12 3046.88 100
11442.72 2288544 17761 12 5124.32 100
Mid of
lf;l::z)""’ 11442.72 22885 44 17887.62 499782 100
1118208 2236416 17887.62 4476 54 100
11965 92 1393184 17887.62 6044 22 10O
1196592 23931 84 17847 62 6044 22 160
sSpring
Mar-3rd 11965.92 23431 84 17887 62 6044.22 100
12228.4% 24456.96 17887.62 656934 100
11965 92 2393184 17887 62 604422 100
L7 MiT=
id fﬁfﬁ““‘* 12228 48 24456,96 17887 62 6569.34 100
11704.00 23408 10 17887.62 552038 100
734928 14698 56 19650 86 -1951 30 74,80
Neap
861028 17221.76 1964986 -2428.10 27 63
10404.00 20808 (K} 19649 86 115814 100
Apr-1s
_ 10662.72 21325.44 19649 %6 1675.5% 100
Mid of ncap
o sprmyg ]
11965.92 2393184 19649 %6 4281.9% 100
1288768 1577536 10649 86 6125.50 100
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Month Valume of Yolume of Demand of Excess : ¢ | AT served by
& Waler cach Water denly water during of ;k; t:;m:::f avaitablg
decude lide, m tide. m’ dry scagon, w’ - nater, %
“’i;ds?}';:;“;p 13285.12 2657024 19649, 86 6920 38 100
12228 48 24436.% 19049 86 480710 100
Apr-Tsi
Sprng 1215552 2551104 19649 Ho 58G1.18 1HM)
127585 52 2551104 1964980 586118 TR}

I'rom ihc above table it is seen that the required amount of water is higher than the available
watcr in the khal at each tide during the dry season. But if the gate remains open during both the
tlood tides, the storage will be double which 15 enough to mect the demand. From Table 5 17 it
18 ¢lear that duning December-January the demand is relatively low and the available storage is

enough 1o meet the demand even at neap tide.

On the oiher hand, the available water is not enough 10 serve the intended area during the 2™
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 17 week of April. From Table 5.18 it is
seen that during the 2™ decade of March, 89% of land can be served by the available amount of
water and 1804 m” water is required to irrigate the rest of the area  On the other nand, during the
time from mid of spring to neap there iy available water for irrigation and oiher 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, ihe ocess water can be stored to meet up

the deficiencies in srrigation. A low lifi pump can be used to pump water inside the gate from

outside at that period to cope up with the water demend at neap tides.

During the 1" decade of April at neap tide, water demand is higher than the available volume of
water and 74% arca can be irrigated al that time. During April at neap tide, two days are found
when water availability is lower than the demand. At that time 7379 m® {4951+2428) of excess

water Is required for 100%4 irrigation  On the other hand just one day before neap tide, 5520 m®
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of excess water remain in the khal afier serving fuil irrigation and other demands. The gate can
be closed before neap tide to store excess amouni of water and at neap lide water can be pumped
inside the khal from cutside to mect the demand

From the above analysis, it s clear that water is to be stored twice daily to meet demand during
the dry season. At neap tide during March and Apnl the gate should be closed and water is
needed to be pumped inside the khal from outside to meet the requirement of water, But during
spring tide the velume of water in the kheal at gated condition is higher than the required amount
of water. Clearly, the gate operalion duning March and April at the transition period from spring

to neap is very critical, implying that exira care 1s needed in management of (he gate.



CHAPTER VI

DEVELOPMENT OF GATE OPERATION RULE
FOR MULTI-PURPOSE USE OF HAZIR KHAL

This chapter discusses requirements of water control by the sluice gate in different
seasons. development of a pate operation mle based on water relention requirement,
seasonal water requirement, crop calendar, fish life cycle, saline waler intrusion

prevention, drainage requirement and people’s opinion
6.1 Water Conirol and Supply Requirements

6.1.1 Prevention of saline water intrusion

Salinity inlrusion starls during mid April in the study area and it damages the seedlings of
Dieep Water Aman  The sluice gate is to be kept closed to prevent salinity intrusion from

the mid of Aprtl to the end of June to save the crop

6.1.21 Creation of [looding for deep water rice coltivation during wet season

The gate will be kept closed during the monsoon to store rainfall-runoff for Deep Water
rice cultivation. Local variely Aman and Aus are sown in medium high lands T the
month of July, pecple harvest Jute and L Aus and transplant Aman in relatively high
lands. The required water for T.Aman cultivation is met from the surrounding flooded

land

6.1.3 Culiure lisheries

Creation of flooding in the agricultural land by closing the gate will facilitate culture
fisheries The fish slocking starts during the 4™ week of June and fish is harvested in late

MNovember.

6.1.4 Capture lisheries

Capture fish migration process from the river to the Khal or rice fields are partially

hampered by construciion ol the earthen cross dam in the Khal during the food season.
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According to LGETY (2004), there are various fish species in the Khal, such as Rui, Katla,
Mrigel, Kol, Shing, Magur, Shol, Boal, Taki, Puti and Mola, A water [evel of I m PWD
(bed level 0.19m PWD at culvert) is to be maimtained in the Khal for survival of capture

fisheries during the dry scascn.

6.1.5 Tidal water taping for rice cultivation during dry season

The iocal pecple irrigate Boro crops during the {lood tide as the fiow of water, during ebb
tide 15 too low to imgate the agricultural land. In the dry season, especially during the
maopths of December-January, the flow is very low. On the other hand people are not
able to cultivate Boro nice in all of the land due to lack of irrigation water. Water can be
retained by closing the sluice gate for umgation of Boro crop. It 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 elso 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 Hazir 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, the villagers can store water in the canal by means of the
gate on Hazir Khal during the Mood tide, which ensures water availability also in the ebb
tide during the dry season, and enables the wvillagers to accomplish their domestic
activities, livestock watering, and cellection of dnnking water at their desired times
during the dry season, If the gate is not operated in such way, sometimes when the flow is
very low in Hazir Khal, people are bound to go to the Shingair river, which is 1.5 km
away from the study area This practice is an efficient management of water locally that

serves the purposes bevond the official purposes of the project.

As pgroundwater 15 contarminated 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 Khai for drinking purpose. Dunng the dry season, it 15 possthle to store required

water for drinking purpose in the Khal by closing the gate.

6.1.7 Country boat plying

People use country beats to carry crops ffom the field and necessary commodities from
hat and also for fishing Almost 70% pecple of Munshir char village have there own
boats During the wet season, the sluice gate remains closed as a result peeple can ot
pass their boats through the culvert But they are able to use the hoats for lishing {capture
fisheries) ingide the gate. Also people who live inside the gate are able to fetch crops
from the field to their houses On the other hand, as the gate is kept open at the flood tide
during dry season, pcople can easily transport goods and other necessary commodities

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

6.1 People’s opinion on gate operation

Peaple 's 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 trom the proposed gate. Table 6 1 shows

the opinon of people regarding gate operation,
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Table 6.1 People’s opinion on gate operation
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Month status of pale Reasons Cropping
Pattern
Baishakh (Apr | Closcd Toe Control sahme water | Field
- May) imrusion in that arca, Preparalion for
Aus/ Aman
Tmstha (May — | Closed il there is no need Same as abine Aus, / Aman +
June) Fish
Ashar {unc - | Opcn for fow days Whoen turbid water enter in | Aws, / Aman +
Julx) to the khal at nud of June Fish
Shraban (July — | Closed Fresh  water necded for | Aos. / Aman +
Aup) production of Aus/ Aman. | Fish
Bhadra (Aupg — | Closad Aus, /! Aman +
Sept) Fish
Ashwin (Sept — | Closed To retaun water in the field | Aus, / Aman +
Oct) for growth of both crop and | Fish
fish

Kartik (Oct — | In the middle of the month | Opened for Harvesting fish | Harvest  crop
Nov) eate ig opened to drain out | and crop. and fish

water from the field Closed to prevent tidal

The gate will agun be | Qoodimg in the low and

closed 1in he 1% week of | mediem low lands where

November during ¢hb tide. | pulscs arc broadcast.
Aghrahavan Closed up to November To prevent tidal flooding in | broadcast kala
(Nov — Dec) the tow and medium low

lands where  pulscs  amc
broadeast.

Paush { Dec -
Jan)

Open dunng flood tide
allowing cntry of bdal water
amd  gatc recmains  closed
during ebb tide to storc
water

Retain water for irrigation
of Borp

Boro irrigation

Magh (Jan - | Open dunng flood tide | Retain water for irrigation Boro irrigation
Fcb) allowing entry of tidal water | of Doro

and pate remains closed

dunng c¢bb ude to slore

water
Falgon (Feb — { Open  during flood tde | Retain water for imigation | Boro irtgation
March} allowing emtry of tidal water | of Boro

and gatc remamms closed

during ¢cbb tude 1o storc

WHLLT
Chaitra (March | Open during flood tide | Retain water for imgation | Boro
- Apnl) allowing entry of tdal water | of Boro Harvesting

and gale remains  closed
durmg ebh tide to store
Ao

2N
A\

%
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The pate will be kept closed staning from mid Apni up to the month of June to prevent
salinity intrusion in the agriculiural land, especially during spring tide. In the month of
July the {ocal people will close the gaie to (lood the agnicultural land where Decp Water
Aman 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 flowenng stage.

According to the local people, Lthey will close the gate during (he 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 Irom the menth of December people will start
storing water for irrigation, domestic and drinking purposes by allowing the entry of tidal
water during [lood tides and closing the gate during ebb tides. They will continue this

practice during the whele Doro scason from December 1o Mid of Apnl,

Wet season aperation reqrirement

Decp water Aman cultivated in the wet season requires fooding in the land for dis
srowlh. By closing the gate it is possible te maintain (ooding in the land The local
people have been practicing it for many years and now the installed gate will make it
easier, The pate will be open during the month of November to drain out the flood water

from the agricultural land, and to harvest culture fisheries

Dry seasom operation requiremant

People will retain water by closing the gate during ebb tides in the dry seasen for
irrigation purpose. People will also use the water for domestic and drinking pumoses.
The gate will be open during flood tides and closed during ebb tides. At the end of the
dry season ie during mid Aprl, the gate should be closed to prevent saline water

intrusion in the study area.

Allewable flood leve!

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 m PWI) the gate should be open to drain out flood water to save the crop,
especially the HYVY Aman. On the other hand, the surrounding community will alsa be
affected 1f the water level exceeds 3.0 m PWD. Figure 5 6 also illustrates that maximum

flooding of agricnltural land tekes place at a flood level of 3.0 m PWD,

Ixtreme events
The gate operation rule developed in this study covers the operation of the gate round the
year But there would be some exlreme cases once in a scveral years when the pate

should be kept closed a1 any cosi (o avoid uncertain damages

According to the local people and LGED (2004), salinity intrusion reaches its toxic level
at mid of Apnl. But the worst situation will take place if the salinity intrusion starts from
the end of March as the water demand 15 mghest in March and April. Presently in the
study area salinity intrusion stans from March and reaches toxic level during mid of
April. However, there are some sites near the study area where salinity level reaches the
toxic {imit at the end of March, Tn such cases, there are possibilities of partial loss in
Boro production, as found from the survey, and should salinity intrusion starts in late
March in the study area, the gate should be closed carlier. According to the local people,
they will close the gate as soon as they understand that the salinity level has reached the

1ovic level.

According to the local people, they will also close the gate whenever there is any
depression in the Bay of Bengal, since the water level gets higher than ihe normal level
flooding the agricultural land, which is harmful for the standing crops in the field, Tn the
Bay of Bengal the depression occurs during the period of April-May end in month of
November. April-May is the season of harvesting of Boro and broadcasting of Deep
Water Aman and fleoding in the agricultural land is not allowed at that time, On the
other hand month of November is the periods of Aman harvesting and cultivation of
pulses and flooding is also harmful for crop at that time. Hence the gate will be kept

closed during ihe depression period.

}.J
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6.3 Rule for Gate Operntion
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 pate will be closed to prevent saline
water intrusion in the study area.  As discussed in Chapter 3, salinity intrusion starts in
that area during month of March and reaches the toxic level in the middle of April such

that the water becomes unsuitable for irrigation and other uses.

0.3.2 Provision of retention during wet season

The shuice gate will be closed to retain water 1o Mood the agricultural land during the wet
scascn. The retention of monscon rainfall mneft is required for cultivation of monsoon
rice in that area. LGED (2004} also emphasizes that the subproject will mainly have
benefits on Aman and Boro crops production. It will mainly protect Aman crops fom
early flood during pre-monsoon period (up to the end of June). Duc to implementation of
the project, the net incremental cereal production will be 1,349.1 tons for the increased
production of B Aman by 526 tons Rahman {2008) estimated the depth of required
water for Deep Water Aman cultivation, which i3 presented Table 6.2.

Table 6.2 Estimated desired water levels during monsoon season

Monikhs Averzge fooding deplh {onm)
High land, F8) |Afedwm high land, { Medium low Lnd, Low land,
F1 F2 F3
Aprl (2% week )- Saturation Satyration Saturation to 1O | Saturation o 30
Mlay
Jync Satyration Sataration 46 io7
Jul}'l{lﬂ week) Saturation 15 Gl 122
July {37 weck) 1 43 39 15t)
August { 17 week) 3 45 51 152
Angust (37 week) ] i) 96 157
August (4" week) 8 3t 9% 157
September 13 55 101 162
Ociober 4 46 a7 153
November - 1 77 158

Source: Rahman (2008)
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The gate wili 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 salimty intrusion up
to the menth of June and after that it will used for retaining desired level of water in the
agricultural land. The retained water also creates g scope for culture fisheries in the
flooded agncultural land. Fingerlings of thai sarputi, rohu, catla, were preliminarily
stocked in Lthe 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
felds Table 6.3 shows the salinity intrusion periad, crop calendar, culture fisheries and

status of gate

Table 6.3 Satinity introsion period, Crop calendar during monsoon, culture fisheries
and status of the gate

onth Jan | Feb | Mar Apr | May | Jun | Jul | Aug | Scp | Oct | Nov | Dec

Slnce gale

closed a8 S e HNDERSITFIERE

Salimiy
intrnsion — d e | e
petiod

Salinily Permissible | Toxic | Toxic | Tonig
concentien

E. Aman

G, Aus

T Arman

Culturs
hshenes ot &
SpawiIting
poriod

Growing =qyasecfpozeshsaasen
slage of 1
culiure [ish

Harvesling
periad of Gsh

[ ]
e
&t

Openong, of
Bale 'i

6.3.3 Provision of drainage during wet season

During the month of November the gaie will be open to drain out water from the field.

The time of gate opening dcpends on the flowering stage of Aman rice Generally Aman
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rice reaches its flowering stage during November (in Bengali calendar month of Kartif).
O the other hand fshes are harvested dunng the end of November to December.
Flooding in the agricultural land makes it difficult 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 of November with proviston of fish net at the Khal,

On the other hand iF the water level in the Khal exceeds 3 m PWD, the gate should be
open to drain out the excess flood water. During field visil it has been 1dentified that 3 m
PWD during month of August is desirable, but more than 3 m PWD is harmful for the

crops and surrounding community,

6.3.4 Provision for entry of tidal water during dry scason

The presem problem regarding water use in the study area is the scarcity of water during
the dry season. Boro rice and wheat are cultivated in this season in the study area. HYV
Boro 15 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. Peopte have to
irrigate during the tlood tide as the Aow of water is too low during the ebb tide. Low {ift
pumps (LLPs) are used for irrigation in the study area. People want (o store water during
flood tides te use it during ebb tides. So the gate will be open during the peried of flood
tides and will be closed during the period of ebb tides. Presently the farmers are not able
ta cultivate Boro in most of the land because of scarcity of irrigation water, Retention of
water by closing the gale dunng the ebb tide will create scope for irrigation in most of the
land. According to LGLED (2004) the sub-project will increase HYV Bero production by
775.1 tons. Table 6.4 illustrates the crop calendar during the drv season and desired

stalus of opening or closing the sluicc gate
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Tabie 6.4 Crop calendar during dry season and status of gate

onth Jan | Feb | Mar | Apr | May |Jun |Jul} Aug | Sep| Oct | Nov | Dec

Salimty

Inrrusion M MM e ExE

penod

Closing  of SR DR N A S A AT AN CRE W T AT, | 5

Zate

Open  doring

f;l?;d ciﬁtﬁ L0 B BE B0 B B BN B BL N N [ ]
elTl

dering  cbb

tide

Broadcast
pulses

ITYV Boro E‘é@ [

Wheat

n
il
|
1
0
N3
E
L|
b1
[ §

6.2.5 Round the year gate operation rule

As discussed in Chapter TV, the local people have constructed the earthen dam on Hazir
Khal for 43 years to prevent salinity intruston at the end of dry season and retain rainfall-
runoff during monsoon peniod for cultivation of Deep Water Aman. The villagers
demanded for a sluice gate at the culvert, because scarcity of construction matenal 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 staried Balajtala-
Kalmadanga sub-project in the year 2004, which included construction of a sluice pate on

Hacir Khal. The project was completed in the year 2008

People need to operate the sluice gale for different purposes in different times of the vear;
hence an operation rule for the gate will be helptul tor them to serve the purposes. The
operaiton rule discussed below was developed in this study as per the opinions of the
local peopie  During the wet season the operation of the gatc will depend on the time i.e
season, crop calendar and drainage requirement, The water level should not exceed 3.0
m PWD inside the gate during the wet season; otherwise the gate should be open Lo drain

out the excess water.
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Puring the month of November operation of the gate will be the most critical Drainage
of food water 1s required to keep the desired water level for the Aman rice, which is at
ihe (lowering siage and to harvest culture fisheries The gate will be ¢losed during the
flood tide to avoid inflow of tidel water and inside water tevel will be maintained at 1.9 m

WD

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 season, the gate will be
operated daily to retain water for Boro irigation and other purposes. The pate will be
open durng (lood tides and closed duning ebb tides. It should be carefully observed thal
the inside water level (IWL) should be lower than the outside water level {OWL) when
the gate remains open during flood tides. 1f the inside water level is greater than outside
water level, the gate should not be opened. Again when the tidal cycle shifls fom spring
to ncap the water level starts 1o decrease. Hence, a proper care during gate operation is
needed at that time. Because 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 tida! cycle
shifts from neap to spring, the water level starts to increase and penerally it is relatively
safe to open the gate at flood tides as the I'WL. is less than the OWL. Table 6.5 shows the

aperatton ule for the sluice pate

During field survey, the desired water levels in differemt months of the year were
collected from the local people. The scale prepared for measurement of tidal water levels
was used for this purpose. The local people were asked to indicate the desired water
depths in different months on the scale. The average water levels for the monihs of
December, January, March, July and August were identified thicugh a combination of
measured data and people’s opinions. Figure 6.1 summarizes the water levels in different

memths and the crop calendar. A discussion of the figure is provided below,
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Aprif

The eate will be kept closed from the 15 April to prevent salinily intrusion. The
expected water level at that time, according to the local people, is 1 2 m PWD in the
Khal. Water requirement for irrigation up to 1* week of April 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 cvapotranspiration from the agriculiure land

and domestic water use

Julv
The desired water level inside the gate is 2.5 m PWD acconling to the locat people. Most

of the apnculture land will be flooded at that time. Ans and Jute is harvested at that time,

Angnst
The desired level of water during this period is 2 52 m PWD. T. Aman is transplarted at

that time The gate will be open if the water level crosses 3.0 m PWD

September
Dunng the month of September, the desired water level is 2.55 m PWD,

October
The desired water level during this period is 2 45 m PWD and contribution from runoff is
0.04 em, Depending on Lhe flowering stage of Tieep water Aman, the gate will be open at

the end of Qctober,
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November
The gate will be open in the 17 week of November to drain out excess flood water from

agricultural lands. The desired water level at gated condition 15 1.9 m PWD.

December -Mearch

The gate will be open at flood tides and closed duning ebb tides daily to store water for
irrigation and other purposes during this period. The average water level during Mood
tides 15 -+, 76 m PWD, 1.81 m PWD and 1.93 m PWD in December, January and March.
regpectively, According Lo 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. Loss of water is due to imgation, domestic waier requirements and

evaporation,
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Table 6.5 Round the year Gate operation rule

(a) Operation rule for the period of Mid April to October

DUses

Intermittent gate opening

L Cantinuous gate closure
Indicator for Period of Main Indicator for opening Period of opening Main
closing closing purpose purpose
Gate 15 to be Aslongas | Prevention of | Gate 15 to be opened when | As long as inside waler level Dratnage Flooding for Deep
closcd when inside watct salinity inside waler level exceeds remaing above 3.0 m PWD of vxcess warer Aman
salinity level remain | introsion and 3.0m PWD and insjde water level is flood water | cnltivation, warer
CONCEmrazion below 3.0m | retemion of greater than outside tide level supply for HYV
cxceeds .73 ds/m PWD. rainfall Gate is 10 be opencd when | As lonyg as inside water lovel | To allow Aman cultivation,
runofi salimty concenlration remains below outside tide inflow of ratural fisheries.
remain below 0,75 deim level noa-saling cnlourg fisheries
and mside water level is waler domestic and
less than outside tide level drinking water,
(b} Operation rule for the month of November
Cate closure Gate gpening Uses
Indicator for Period of Main Indicator far opening Period of opening Main
closing cloging purpose purpase
Flood tide Entire floed | Toprevent | Ebb tide, inside water lovel During ebb tide as long as Drainage | Harvesting of Deep
tide mflow of is greamer than 1.9 m PWD inside warer level remams of flood water and HY ¥V
tidal water and inside water level is above 1.9 m PWD water Aman, Harvesting
greater than outside tide from low culture fish and
level lying lands | cultivation of pylscs

{Thtee indicators are o be
satisfied simultaneoushy)

Continued,
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¢} Operation rule for the period of December to Mid April

| Daily gate closure for each of two tides in a day

Daily gate opening for each of two tides in a day

lnd'm'.“r for Ptnﬁ.d of Main Indicator for opening Period of opening Main Uses
cloging closing purpose purpase
Start of cbb tide tntire ebb tide Irrigation of Boro nce
and wheat, domestic
Part of flood . . The period when inside ) purposcs, Drinking
Start of flood tide | tide duration | To prevent Whn inside water level 15 wier level remains lower Toallow water, homestead
. . ) less than outside water . inflow of ;
and inside water when inside outflow level during flood fide than outside nide level tidal warer pgardcmng, duck
level 13 groater water level 1s & during flood tide rearing. natural
than outside tide greater than fisherics, and country
level outside tide boat plying.
level

Domestic purpose: Bathing, cleaning, washing, water for cooking, sanitation and livestock watcring and cleaning,
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6.4 Conireibolion of current research to SATWRPMP

This thesis work was conducted under the support of the South Asian Water Fellowship (SAWA)
program of the Crossing Boundaries {CB) Project of IWFM, BUET. The research program of
the CB projed is being carried out in collaboration with an on-going project of BWDB and
LGED so that the research findings have usefui contributions to the project, and heip enhance
sustainable water management in the area. The project is the “Southwest Arca Integrated Water
Resources Planning and Managemenl Project” {SATWRPMP), which is co-funded by the Asian
Development Bank, the Government of the Netherlands, and the Government of Bangladesh, and
implemented by BWDB and LGED (ADB, BWDB and WARPO, 2004). The selected districts
in the southwest areas for the project are Faridpur, Gopalgan), Jessore, Magura, Narail, and
Rajbari. The selected study region for the research program of the CB project covers the districts

of Narail, Gopalganj and Faridpur.

Present study was focused to small — scale community managed schemes aimed at resolving
local water management problems to support fisheries and irrigation  An operation rule for the
propased sluice pate was developed in tlns study to create opportunity for multi purpese use of
Hazir Khal. The operation rule is intended to facilitate fisheries, wel season Fflooding
requirement for cultivation of mensoon rice and dry season irrigation requirements for rice
cultivation, thus satisfying the local people’s 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 Lo the
local people’s need The local people’s participation was emphasized in the study to resolve
existing conllicls and to eradicate poveny by multiple uses of water resources The research
program of CB project emphasizes research with an impact. Present study is an attempt towards
this Implementation of the proposed gate operation rule through LGED would contribute to the
objective of the SAIWRPMP,
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CONCLUSIONS AND RECOMMENDATIONS

7.1 Conclusions
The conclusions of the study can be summarized as -

+ Retention of monsoon rainfall-runoff by seascnal cross dams on Hazir Khal to
create flooding in agricultural land is an exceptional water management practice
Flooding of agricubtural land 1s made to cultivate a local vanety of monsoon rice
and aiso for fish culture. This local water management practice is an example of
using agricultural land for both rice production and fish culture Another
remarkable aspect 18 that a local variety of long stem monsoon 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 production cost, high protein content, dietary
satistaction, high selling price, environmental benefit and tolerance to high
floodmg,

» The proposed water retention structure in the khal is the result of community
demand. The lecal people will manage the gale 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 ftom the measured data The
study shows that spring and neap renges are higher in March-April than
December-January. On the other hand there is little variation in spring and neap
ranges duning the months of july-August. The phase shilt is around 1 hr.

» The volume of water that can be retained by closing the gate during esch tide was
estimated. The lowest volume of available water in each tide at neap occurs
during the month of December and the volume is 7340 m® But the flood tide

eccurs 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 s not so
high and the available water 1s enough for imigation and other requirements, On
the other hand during March-Aprii the demand of water is high and during neap
{ide the available volume of water is not sufficient for irrigating 100% land under
Boro cultivation.

The gaile operation rule was developed in the study by examining the crop
calendar, fish life cycle, tidal cycle, drainage requivement, water retention
Tequirement, minimum depth requirement and opinion of tocal people. Sluice gate
will be closed from muid Apri to avoid salinity intrusion in the study area up to the
month of June and aficr that the gate will remain closed to store rainfall-runol¥ for
Deep Water Aman cultivation. The gate will be open during October or the 1%
week of November to drain out flood water from the land. Rut if the water level
inside the pate exceeds 3 m PWD, the pate shoutd be open. Afler draining out
flood water the gate will again be closed during November to cultivate pulses
{Kala1). Because during spring tide at flood Lide the low lving land is flooded and
damage pulses. From December to March the gate will be operated daily, with the
gate closed dunng ebb tides and open during flood tides. Refore opening the gate,
it should be carefully checked that the IWL must be lower than the OWL. In
addition to that the gate must be closed at neap tide during March-April to store
enough water to meet the various dernands, as the demand at that peried is high
and the available water during neap tide is not enough for irrigation and other
Tequirements.

People will get multiple facilities from the gate During the wet season people can
cultivate Deep water Aman, L. Aus, T. Aman in relatively higher land and fish
culture in the flooded land. At present the farmers are not able 1o cultivate Boro in
most of the land due to scarcity of irrigation water. Retaining water by closing the
pate will create a facility for imgation during the dry seasen, On the other hand
the khal 15 also a source of water for the domestic purpose. During the dry season
as the khal is open at flood tide, country boat plying also gets facilitated during
peried. The retained water facilitates the domestic use like bathing, washing

vtensils, laundering, livestock watering and duck rearing.
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7.2 Recommendations

Following recommendations are made:

An operalion rule was developed in this study for the sluice pate. 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 pedormance of the gate.

In this study it was found that people use surface water, originally planned for
irrigation purpose, to meet multiple needs Afer 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 satinily intrusion should be provided in
the study area to measure the concentration during the dry season and the WMCA
will be responsible for monitoring and measuring the salinity concentration.

A study on the impacts of the propesed gate operation rule on ihe study area can
be underiaken after the installation of the gate control structure

A detailed study on salimty intrusion characteristics and probable selution to the

problems of imgaticn for Boro due to early salinity intrusion can be undertaken.
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Photogmphs of difTerent uses of Hazir Khal
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Culture fish from Harir Khat

Fishing by fishermen by constructing
obstruction in the khal during dry season
T

{

Naturel fishes from Hazir Khal
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Checklist for Focus group discussion;
Group Type: Farmer / Fishermen / Agri-labour / housewives / WMC A

Purpose of FGD:
I. Tofind out the opportunitics created due to construction of dam.
Il Opinion of local people on gate operation rule,

1. Farmer:

Cropping pattern.

History of hazir Khal.

Why the construct dam?

When and how thy construct the earthen dam?
Before dam and after dam agricultural practices.
Before and afler dam problem regarding water use in agnicultural.
Why they prefer to cultivate Local variety Aman?
Irngation system during dry season.

Before and afler dam livelihood opportunities.
Benefit and cost shanng from culture Tishenes.
Do they have boats and when they need it?

[s re-excavation of khal needed and how frequently they need to re-
excavate and who bears the cosi

Cost shanng structure of LGED sub-project..
Process of selection of WMCA member.

Rules and responsibilities of WMCA,

Shares and savings.

Denefit or profit sharing

Whal advantage they get from gale,

Why they demanded gate?

Opinion of peopie regarding pate operation?

a & & % & & & & & » &

a4 = » 82 * 8 & 2

2 Fishermen:

History of hazir Khal,

Why the construct dam”?

When and how thy construct the earthen dam?

Are there any changes in open water fisheries due to dam construchion?
What is the present condition of open water lishermen?

Heow are you benefited from dam?

Before and after dam problem regarding waler use in fisheries,
Country boal plying.

Are there any conflict in Water users end eccupationail groups?
Any employment group getting nuch facility

Cost shanng siruclure of LGED sub-project.

& & % & & 8 9® & & % =

By



Process of selection of WMCA member,
Rules and responsibilities of WMCA,
Shares amd savings.

Benefit or profit sharing

What advantage they get from gate.

Why they demanded gate?

Opinion of people regarding gate operntion?

3. Agro day labor

&« B & * B = % * & F W # % B 2 B B O 8 »

History of harir Khal.

Why the construa dam?

When and how thy consinuct 1he eanthen dam?
How you sre benefited from Dam?

[s there any increase of covernge arca?

Refore dam and after dam agricultum! pmactices.
Why they prefer to cultivate Local varicty Aman?
Before and after dam scope of work in agriculture.
Before and after dam livelihood opportunities.

1s there any loss of livelihood opportunity end who are the sufferers?
Which group deprived?

Benefit and cost sharing from cuhture fisheries.
Cost sharing siructure of LGED sub-project.,
Process of selection of WMCA member.

Rules and responsibilities of WMCA,

Shares and savings.

Benefit or profit sharing

What advaniage they get from gate.

Why they demanded gate?

Opinion of peaple regarding gate operation?

4. House waves:

»
]

History of hazir Khal.
Why the consiruat dam?
When and how thy consinuet the eanben dam?

Describe before and afler dam water use problems in domestic purpose.

Benefit of dam in domestic water use.

Bescribe before and after dam problems and benefit regarding water use

for poultry, livesiock and duck rearing,
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What is the source of water for immigation, domestic and drinking purpose

ard whao is rsponsible for felching water?
Opportunities of livelihoods before construction of dam.
Loss of livelihood oppartunity due 1o construction of dam.



Scope or opportunities created due to dam ¢onstruction,

Are there any conflict in Water uscrs and occupational groups?
Process of selection of WMUCA member.

Rules and responsibilities of WMCA

Shares and savings,

Benefit or profit sharing

What advamtage thev get from gate.

Why they demanded gale?

Opinion of people regarding gate operation?

5 WM A member

History of hazir Khal and Dam

Rofe in Dam construction,

Cropping pattern

Total no of member and their responsibilities.
Selection process

Rele of WMCA pre and post project condition.
Shares, savings and loan disbursement process
Role in Fish cuiture,

Profit sharing from culture fisheries.

What advantage they get Irom gate.

Why they demanded pate?

QOpinion of people regarding gate operation?
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