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PART. C
PRELIMINARY DEVELOPMENT PLAN OF CARING CHAR

CHAPTER-1: INTRODUCTION

1.1 Background

Caring Char is a developing new char at the soLlth_ward exlension of accretlng nev/

char lands in Southern Noakhali in lhe vicinity of Boyer Char. t\4alor part ol land is

stlll at formation staqe and yet to be matured for empoldering and as such a

preliminary development plan needs to be prepared indicating a llme frame of

reaching the char land to the maturing level for en'rpolder ng.

Char Development and Settlement Project (CDSP) came in 199'1 Y/ith Dr.rtch

Technrcal Assistance, lor irnplementation of Baggardona ll, Char Batia Teck Char

tu]alid, Char Llaradona. I\'luhuri Char and Boyer Char under CDSP I & ll. Pr-"sext

PreJiminary Development Plan preparation of Caring Char is a part of support ol the

Feasibl ity StuCy on the Developrnent of New Chars in the Vlcinlty oJ Boyer Char

under CDSP ll.

Preliminary PIan AreJ

The Preliminary Development Plan area of Caring Char falls in Hatiya Upazila oi

Noakhali Dislrict.

It has a total land area ol 6852 ha and s at initial stage of setl ement. The area s

rnainly covered by grazing land and forest. Agriculture is there but not exienslve.

The area is criss-crossed by numerous tida khals and creeks.

Objective of Preliminary Development

The main objectlve of the Preliminary Development Plan is to address present

water management problems - delineaton of hydroogical unils, assessment of

accretion rate with a possible time frame ior empoldering and immed ate measures

like water supply and sanitatlon and multpurpose cycone shelter for the present

households

'1.2

1.3
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CHAPTER- 2 : PRESENT SITUATION

Location

Caring char is located on the southern s:de of Char Nangulla and south-eastern

side of Noler Char. lt is bounded by Mamur khal on the north, Caring khal on

Meghna Biver on the south-wesl and Hatiya channel on the south and south-east.

The preliminary plan area falls withln the BTM co-ordlnates of about 482,000 -

491,OOO Northings and 6125,000 - 625,500 Eastlngs- Location of Plan Area is

shown in Fig. G 1.2.

Physical Condition

The area ls comparatively a new emerging char as the soulh most extension ol the

mainland oi Soulhern Noakhall. lt gets sa ne tidaT inundalion from the Meghna

Rrver and Haliya channel through thc td3l khals and crecks. Large area on the

south is a "Leski area' a sloping area that goes under v/ater dLlring normal tde

whlch is a new grazlng land for catlle w th sa ne grass all over.

Topography

The char area ls on an averaqe aboLrt 13 kni long northeast _ southu/est and

average 5 km wde nodhwest southeast. Land ldve has a gentle slope irorn lhe

central part towards south and southwest Average land elevation ls about 3.0m

(PWD). Maxirnum land of the area is with n the elevaiion of 2.00m and 4.00

m(PWD) covering abaul TT/" of the Char Area (F g. C 2.3). A rough area elevatlon

relation found from 500m grid survey is as be ow :

2.3

Elevat on_(mPWD)

<2.04

2.Aa - 2.54

2.50 - 3.00

3.00 - 3.50

3.50 - 4.00

4 00>

Total :

Flood depth map of existing conditlon

qives present ilooding condition ol the

6852
return perlod monsoon

Area(hA)

634

1052

1463

1438

1371

894

| 1A yeat

char.

(Flg. C 2.3)

i
ll-
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2.4 Hydro-morphology

The hydraulic and morphological conditions in ihe estuar ne river and channe s are

quite complex and very dynamic in nature. The behavior of the estuary ls

influenced by the circulalion of water and solids in the bay as well as by the whole

tidal part of the river system. The boundary shape of the esluarine system is

determined by the geomorphology of the land and the propertles of al allLlvia

materials that form the bed and banks of the channels. Usually, the overa

boundary shape changes only slowly, though there n'ray be rapid local or shod term

adjustments. The flolv pattern in estuaries is unsteady, not only becatrse of the tldal

r se and fa I at the mouth but also there are large scale eddies that vary in s ze and

ocation. The compl cated inter-play between the lorces ol the river, t de and wave

is causinq conlinuous redlstribution of sedlmenl by erosion and sed mentatlon,

vr'hich is strlving to achieve a dynamic equilibrium beh\i een the morpho oglcal form

and d scharge

The tides, l Ltvial dlscharges, waves anal storm sLjrges are main y respons b e for

the morphological changes in the estLlary. The c!mulatve ef{ect of retardalion of

iow velocty acce erates sedimentation. As a part of hyd'o-morphologlca

invesllgation the consullant has collected the ava abe satellite mages from

CEGIS. Surveys ol khais have been carriecl out by the consll tants' The tlde n the

estuary, water levels of the rivers in anb around the project area have been

analyzed wlth the he p of secondary data ava lable llom d ffereni sources'

Long-term Development

. A caparison of the 1999 satell te lmage with the 1779 map ol J. Bonnel shows a

completely changed system of channels and river courses but a more or less stab e

coaslline west of the Teiltlia R ver. East of the Tetulia river a genera tendency ol

seaward growth of the coastline can be recognized' part cu arly in the region Bhola

lsland, Hatiya ls and and in Southern Noakhall.

Severa studies have examlned the rates of change in area for coastal Bangladesh

\Table 2.4) whcre the net changes studied over a perod Grging 1at 23 lo 224

years, and there v/as a net increase of land The range of net land galn over the

periods varies trcm 4.4 k[?ly to 1B.B km'?/y (MES-ll). Compar son of erosion and

accretion lates lrom dilferent studies are presented in Table 2.4/1.

Final Reporl:Pa,!!
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Table 2-4l1: Comparison ot erosion and accretion rates Irom difterent studies

(Source: MES-ll StudY)

Lenglh of
Study
perlod

lYea4

Perlod o{ Study Net chanqe,or
period (km'z)

Rale of change
(km')/v

Relerence

220 1976-1996 + 2,187 99 EG S (r 997)

192 1972-1984 +1346 7.0 A lison (1998)

144 I8,10'1984 + 638 Alrs0n (1998)

1940-r 963 + 219 Eysink {1983)

27 r 973,2000 + 508 188 lvlEs I (200r )

7 1972.1979 + 213
30.4

SPARRSO & EFIM
t981)

Arcas desctibed as nud lat was cansidercd as accrcled. Thuet'ore, 
'ate 

af change

canpatable to the p.esent study

Mid-term Development

Conskuction of Noakha i cross'dams in ate 1950s and early 1960' triggered the

process of land iormatlon at the southern part ol Noakhali main and Study area

has also been developed during thls per od.

Development of the study area has been studied using tlme series-sate ite mages

of 1973, 1984, 1996 and 2OO5 (Fiqure C 2'1l1). ln satelliie images land rnass is

considereci as and when sign of vegetation ls ihere and visible in the image' tulrrd

flat was not considered as a part of land durng the analysls Anaysis of these

images provides a reiable information about lhe lateral accretion'/eros on of lhe

study area and its surroundings. ln 1973, a small part oi the main land was present

in the boundary of the Char Nangu ia, Size oi the then Char Nangulia was 1'590

ha. (Figure C 2.412). Nalet Char and Caring Char did not exist at that time The

northern tip of Hatiya was within the present boundary the Caring Char.

ln 1984, size of the Char Nanqulia was increased from 1 ,590 ha to 3,510 ha (Table

2.412). Rale ol increase of the char during the period 1973 84 was 180 ha/year'

Noler Char and Carlng Char did not emerge although main land of Noakhali

migrated towards south. Norlhern part ol Hatiya had been eroding'

ln 1996, a vast land and mudflat at the southeast part of the study area were

emerged. Char Nangulia increased ils size from 3,510 ha to B'580 ha and rate of

increase ln size is 425 ha/year during the perlod 1984'96. During this period Noler

ODC LTD
C:lcDsPlfr','l Rrrnl\l'r'r.Cr(ini,rsCl'rn\clrrr(u 1.'lo(
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Figu,g. C 2.412: Changes in area of study area during the period 1973-2005
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Char came into visible and its size was 2,173 ha. Growth rale of the char was at

least 180 ha/year. Carino Char also came inlo the scene, but lt was tiny. Norlhern

parl of Hatiya contlnued to erode.

ln 2005, the main land of Noakhali continued 1o develop lowards soLrth during the

period 1996'2005, but at a slower rate. Growth rale of Char Nangu ia decreased to

1oo ha/year. During this period thls char incTeased its size only by 860 ha. Similar

is the case lor Noler Char, rate of growth was only 50 ha/year. But the growlh rale

ol the Caring Char was very high, 410 ha/year.

Table 2.412: Changes in area of the chars during 1973 2AA5

Year Area of the chars ha
Char Nanoulia Noler Char Carine char

1973 1590 0
T 984 3.51 0 0
1996 B.5BO 21f3 70
2005 9,440 2 620 3.714

Durjng the last 32 years (1973-2005), the southern part of Noakhali continued io

develop southward (Flgure C 2.4/3). Th s trend is continuing. At the same trme,

northern part of Hatlya lsland gradually eroded and continuing to elode ti I now.

St!dy area was about 1 ,590 ha. in 1973 and lt became I 5,800 ha in 2005, increase

ls aboui lC fods. Average growth rate of lhe study area is aboLlt 450 ha/year.

Grovr'lh rate during the last decade was 560 ha/ycar. The presel'it grollth rate may

continue n the coming decade also. Consldering the average groy/th rate of 560

ha per year Carinq Char present area comes to 4860 ha, but the area deteT.nlned

from topographic survey is 6852 ha. fty'ajor reason for the diflerence s that

topographlc survey area included mud-fjats.

lncreasing of area of Char Nangulia and Noler Char was attributed to the

sedimentation in the internal tidal channels (Fig|te D 2.3.3/2). Only Caring Char

developed southward. lt appears that Char Nangulia and Noler Char have reached

a stable size, while the size of Caring Char has been increasing.

Rainfall Analysis

Considering the ditferent catchments area, data oJ the rainfall gauge stauon

Ramgati (Station ld 375) from 1961 to 2002 have been analysis A s-day duration

rainfall with lO-years recurrence interval will be appropriate as the deslgn rainlall

for computation of drainage modulus. Besults of 5-day durat on rainlall of dlfferent

DDC LTD
ClCDSI,\Iinil il(p 1\t'r .CrCrrinBCh'ltchrrru.2.rto(
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-'\Fleturn Period

ttat-\-"=-

2.33 Year
Rainfa i

(mm)

10 Year
Rainfall
(mm)

20 Yeat
Rainfall
(mm)

25 Yeat
Bainiall
(mm)

Itamgiiti 3.10.65 59t.61 7_ll.9.t

return periods, which present the results of the frequency analysis of s-days

accumulated rainfall of the project area in monsoon periods, are presented in the

Table 5.2.2a

Table 5.2.2a Frequency Analysis of 5-day Accumulated Rainfall (lMonsoon)

Wind

The wind regime along the Bay of Bengal shows a typically seasonal variation

between the dry season (November-March) and the monsoon season (June-

September). Durjng the dry season the prevailing winds are calm and oifshore. The

prevaillng winds durlng the monsoon season are from the South-Southeast

dlrection, with an average velocity of about B 12m/s. During severe storms and

cyclones, very high wind velocities can occur. The hlghest wind speed, reported

during the April 1991 cyclone (CERP-ll, 2000), is 62.srn/s, corresponding to 225

km/h. N4ost cyclones occur during April-May and Octobe.November, which are the

transitional perlods between the dry season and the monsoon season.

Tides

Tldes in the sea results irom the gravitatlonal pull ol the moon, the sun and the

planets and from local meteorological disturbances. Two tides will occur during

each rotation of the earth, and that the sprlng tide will occur when the iorces due to

the sun and the moon appears to be in opposition to each other. Tldal rise and fall

of the water surface at the enkance of an estuary causes surface gradients whlch

results in the propagation of a gravity wave into the estuary. The rate of

propagation depends primarily on the depth of waler a.d, in consequence, on the

tidal range at the mouth. The tidal wave lravels more slowly as the depth

decreases and, consequently, the wave form becomes dlstorted as it travels inland.

According to the classiiication of tides proposed by Devies (1964) the tidal range in

the sludy area can be classified as follows:

. South Bhola - Hatiya North i Meso-tidal - tidal range 2-4 m

. East Hatiya - sandwip :Macro srnall - tidal - tidal range > 4 m

DDC LTD
c:\CrSlltl.al RrpodPin.C (Carins Ch,r[Ch.r,1.r 2.J(
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The study area is still iniormation stage and unprotected and completely sublect to

trdal movement of the coastal walers. Coastal waler at this location are mainly

saline i.e. about eight months a year. The maximum high-tlde water level is about

6.5m above PWD durlng cyclone surges. The maximum c!rrent velocties vary

from 0.1-4.0 m/s in the tidal channels 10 aboul 0.2 0.5 m/s in the shallow areas on

the mudflats and chars. During spring tide the llow velocities are norrnally higher

than during neap condrtions (MES ll, June 2001).

The high water levels at spring tide ouls de the Char Majid Poider are 3.5m PWD

and at neap ltde 2la 2.75.., PWD (Polder Desgn and Developrnent, Technical

Feporl No. 13, 2004) during monsoon season. ln dry season, water levels outside

lhe Char [4ajid Po]der are about l.5m owcr, as compared to the monsoon.

No wave heighls have been recorded during severe storms until now Wave

modes rndicate Ihat under the prevaLng S SE wncls (wth 'an a",erage wlnd

speed of about B m /s), the average signif cant wave height varies 0 6 1.5 m in

the near shore zone to 0.1 - 0.6 m in the landward part oi the project area. ln the

dry season the waves are Oeneraly ess than 06 m \i,1h pcak perods of 3 -,1
seconds. During the monsoon season v/ave heights exceed 2 m wih perlods

greater than 6 seconds.

Higher waves may occur malnly ln the pre and posl monsoon periods dunng

cyclones. In a study carried out under Second Coastal Embankrnent Fehabilitation

Projecl (CERP-ll, 2000) estinrates of signifcant wave height were done whlch are

grven below for the offshore wave heights.

Offshore Significant Wave Hejght and Wave Periods

Return Period (Years) 2_5 t0 2A 50 100

Offshore Sign ficanl Wave Height Hs(m) 6.9 7.6 4.2 8.a 96 1A_2

Oflshore Siqnificant Wave Period Ts(nr) 111 12 2 '12 5 13.1 13.6

DDC LTD
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29



Suppod o, the Fe.sibility Study on the Development of
New Chars ln lhe Vicinitv ol Bover Char (under CDSP-lll) Final Eepg4te?I!:li

Cyclonic Storm Surges

The coastal areas of Bangladesh are occasionaliy struck by severe topical

cyclones which generally originate in the Jorm of a low pressure depression out at

sea. They move northwards with well defined circular wind fields wh ch rotate in an

anti-clockwise direction.

The cyclonic storm surge is a gradually varying and unsteady flow. The amplitude

oi cyclonic storm surge wave ampllfies dLrring its progression towards the coast of

Bangladesh due to long shallow continental shelf. The height of the surge at a point

depends on the orlgin, track, forward speed and strength ol the wind field

associated wlth each partlcular cyclone evenl. Because of the Jarge length oi ihe

cyclonic storm surge wave, it is accompanied by movement of huge mass of water.

When a cyclonic storm surge reaches the coast, the adlacent area is flooded by the

surge water.

Flooding of coastal areas and offshore lsland by storm surge during a cyclone

causes loss of lives and damages to properties. Availab e data on cyclonic storm

surge height ls very scanty. The displacement of water suriace during a cyclon c

storm surge also depends on tide. The displacement of water surlace is the largest

when the cyclonlc storm surge reaches the coast during the time of spring tides.

SLrch coincidence occurred during cyclones of November 12, 1970, December'10,

198T and April 29, 1991.

The Multi purpose Cyclone Shelter Preparatory Study (MCSP, 1993) has made a ,
very thorough anaiysis of various aspects ol the generation o{ cyclones surges and

its penetration in-land. The yearJy maximum wind speed (anywhere in the Bay of _

Bengal) was analyzed statistically revealing a relationship between return period

and wind speed and is reproduced below:

Cyclone Wind Speeds (source IVCSP, 1993)

Feturn Penod (Year) 5 10 2A 250 50 100

Wind Speed (km/h) 165 195 223 261 249

The storm surge height in the Meghna deJta entrance is generally larger due to

shoaling condition. Storm surge heights have been computed using a malhernatical

model in cyclone proleclion Project ll (1992). Estimated surge heights at the

Chittagong to Noakhali sea coast for 20 years,50 years and 100 years relurn

periods with 90% conlidence limits is presented below:

ODC LTD
C:lCDSl1f l.nl Rrpodrl'rn.C lcerins Ctur)\Ch:Dkr 2rloc
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Estimated Surge Heights at Chittagong to Noakhali Coast with 90% Confidence
Limils

Begion Sur Hel ht m
20 years 50 vears 100 years

Chitlagong to
Noakhali Coast

4.8 a 1.0 6.5 1 1.4 7.8 ! 1B

The deslgn surge heght corresponding to given return period has been used 1or

design of proposed inrrastruclure.

Salinity

Salinlty intruslon is caused by the inflovr' oi sea v/ater during cyclones and lunar

high tides and is the maior constralnt to ag.iculture development in the sludy area.

The construction of embankments with adequate d.ainage facihlies and adequate

water management can redLrce this probem. Serrous crop damage occurs when

standing crops arc ilooded by saline watcr.

Salinriy data from LRP and MES indicate an enorrnous seasonal efTect due io the

influence of hLrge fresh water discharge lroan the lower Meghna Rrver on the

horizontal dislflbuton of sa nity in the estuary. Durifg monsoon (June -Seplem ber),

nearly the whole esluary is filled with fresh water (saln ty lower than 2 ppt (part per

thousand).

Salin ty level of water within the unprotected proiect area varres !v th the seasons;

maximum values are reached ln lhe pre-monsoof (April, May) and vary behveen

20-30m S/rn (12- 19 ppt) (CDSP-ll, Techn,cai Report No. 13, May, 2004).

As per classrfication by N4ES, the land in this area js surrounded too long, more

than three months, by saline water intrusion and harmful to agr culture. Soil sa inity

evels in the area fluctuates considerably within a year. Durlng the monsoon (July

Octobe0 sois of the project area are slighty saine but remain below 5 to T0

dS/m. After the monsoon, from November onwards, soil salinity levels inclease and

reach a peak in March and April.

Drainage and Drainage Units

l-he qeneral drainage pattern oJ the area is towards the south and south-east, and

the land of the area slopes also to south and south-gast. Since the construction of

the two Meghna cross'dams (1957 and 1964) in the old course of the Lower

2.6
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lvleghna, a vast area has been added and is still belng added wilh the main land,

with Caring Char as the latest one. Being at not fully developed stage there exlsts

no drainage problem now for Caring Char.

Drainage Units

Natural drainage exists through the tidal creeks. Though the char land s in

formation and developing stage, dependlng on the present topography four

Drainage Unlts have been identlfied - Eastern, Southern, Western and Northern

Drainage Units. (Fig. C 3.2, Annexure, Enclosure-1)

Easiern Drainaae Unit ; The unit has an area of about 2123 ha with kha -6, khal-4

and khal-5 forming the dralning network draining towards Hatiya channel.

Soulhern Dra nag.qLhil : This drainage unlt having an area of 2125 ha dra ns to

also Hatlya Channe wlth khal 1 and khal 2 as main drainage kha s.

Western Drainage Unrt i lhe unrt has an area ol 1669 ha and drains through

Batenkhal and N4ohiuddn khals to Meghna River and through Dakatia kha lo -
Caring khal.

Northern DrainASLllOi! i Th s unit is a long strip alo ng Caring kha w th an area ol

about 863 ha. The area dra ns to Caring khai through Boater khal and other smal

creeks.

As the char is slll developrng the drainage unts may change their area

identiiication dependlng on developed land evels and likely changed drainage

. netlvorks.

2.7 Present Land Use

Carlng Char is a new emerging char and has a present and area ol about 6852 ha

as found from lhe survey. Forests are being cleared, settlement started and

agriculture not extensive. Most of the area is graz ng land and inc udes Leski areas.

Land under agflcLr ture is on y about 26yo, qazinQ land about 55% and ioresl 9%

Present land use as per lield survey is presented below:
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Carino Char

Proiect Area : 6852 ha

Cullivaled Areas : 17BB ha

Grazing/Leski Areas i 3795 ha

Forest Areas : 584 ha

Khals i 605 ha

Rest (Homestead 533 nos. Bazars 2 Nos.

Religious places, elc.) i B0 ha

2,8 Agrjculture

Caring Char is an extended Char area which ls recently formed and seems yet not

ready for empolderlng. Caring Char is separated by Caring khal from Noler Char

and Char Nangulia. lt has an area of about 6852 ha hav ng 533 honiesteads.

Objectives

io determine land types and land use

- to identify major cTops, area under each crops, cropping paltern, in tensity and
yield

- to identify constraints of crop productlon

- to develop future prelimlnary and use plan

Scope

The study made pre iminary investigation on and types and and use and

presented future plan. The report covers present crops grown, area, cropping

intensity, yield and constraints of crop production, soclo-economic situation and

support services.

The future potentials of land use lor crop productlon were also lnvestigated.

l\rlethod and Approach

ln order to collect relevant inforrnation on land types, land use and constraints of

production, primary data was collected from group discussion !,rith the farmers

DDC LTD
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using a checklist. The group discusslon was held at one market place having 6-10

farmers with a leader.

The Agricullure Expert conducted the group d scussion. He explained the purpose

of discussjon and a rapport was built up with the farmers and they became

interested and agreed to provide relevant information. From the group discussion,

Information on flooding depth, crops grown ln different seasons, area oi each crop,

yield, constrainls of productlon and their perceptlon on lhe soiution oJ probems

were collected.

Present Agricultural Situation

Present crop production in Caring Char suffers during Kharil I and Rabi seasons

from salinity and abnormal flooding in Kharif-ll season. Bes des, Caring Char lacks

a lklnds of support services lncludinq land sett ement.

Land use

Present land use for d flerent crops is determined by dryi Rabi season sa nity, sol

molsture condrtion, monsoon rajn, tldal ilood, land and soil types. Car ng Char has

6780 ha, net cultivated area (NCA) s 17BB ha (26.39;),3723 (51.9) grazing,5B4 ha

(8.69,6) forest,55% sing e.609i, double and 5% tr ple crops areas (Tab e 2.8 2).

Land and Soil Types for Crop Production

The land and soil types of Carlng Char are briefly descr bed below

Land Types. The liood plain lands are c assified by N4PO and FAO on the basis of

flood reglme. During group discussion informatlon on deplh of flooding was

collected. Some of the lands (29%) in Carlng Char fall yvithln F1 whch is fooded

between 30-90 cm deplh during the peak monsoon lollowed by F2 \27L) and F3

/4.0oo) fo la-J \ a0.. .ole 2 B t)

Soil Types and Salinity. Caring Char is adlacent to Boyer Char- Land topography

and soil type -i are very close to Boyer Char. So ls of Fo lands are loam to silty loarn

and slightly saline. Soils of F1 lands are silty clay loam to clay loam and moderately

saline. Soils of F2 lands are sity clay to clay usually strongly sa ine and single T.

Aman crop is qrown durina the Kharif-ll season.
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Present Crops Production

The major crops grown in Caring Char are simlar to Char Nangulla and Noler

Char. The production in Caring Char mainly suffe.s from soil salinity during Kharif-

l/Aus season and Rabi/Boro season. A larmer's decision to select a crop depends

on his resources and his requirements. Food security s the prlme concern to a

farmer. Once lood is secured. economics and envrronment delerriine his choicc of

crops- Caring Char is dominated by T. Aman crop (90%), iollowed by Rabr crops

(307.) and Aus rlce (10%), (Tab e 2.8.3) The major crops grown in Caring Char are

as lollows.

Boro/Rabi Season:

Pulse : l,4osl common is khesarl (40%) of Rabi Crops

Oilseeds : Ground nLrt. Mustard and Linseed

Spices r Chil is, Onion and Garl c

Aus/Kharif-l:

Aus Local rice varleties are sarta, Bo am and HYV rices are China lRRl

(Purbachi) and BR l(Chandina).

Kharif-lLT.An]aL:

Local rice varieties are Fajasail, Kajolsail, Gieig, etc. The areas of major crops and

ylelds are shown in Table 2.8.4

Present Cropping Pattern and lntensity in Caring Char

The major cropping palterns are also similar to Char Nangulia and Noler Char.

Three cropping patterns are usually observed. These are single cropping pattern s

Fallow-Fallow-T. Aman (55%). There are two double cropping patterns, Fallow-

Aus- T. Aman (5%) and Babi Fallow-T. Aman (25'l"). The klple cropping pattern is

Flabi-Aus-T. Anran (5%). The total cropping intensity is 130%, lar below the

national average of about 180%. (Table 2.8.3).
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Constraints of Crop Production

The constraints of crop production in Caring Char are simllar to any newly setled

coastal char. During group discusson, the farmers reported that crop produc|on

sullers mainly from soli salinlty during Aus and Rabl season. There is no flooding

and drainage congestion yet in Caring Char. The farmers also reported that crop

production situation in Caring Char may be better than Noler Char. Their malor

problems are lack of drlnking water, communication and shelter from cyclone.

Table 2.8.1 : Land types of lhe Gross Area (ha) in Caring Char

Table 2.8.2 Present Land use for Crop Production in Caring Char

r.r.-"-l Grazing

(h.)

Net
Cultivate

(ha) and

Single
Crop

(ha)
(ha)

37!5
(ss r'.)

1788
(26.r e.)

536

Table 2.8.3 i Present Cropping Pattern and lnlensily in Car;ng Char

Source : Sludv Ca.Llalio.

Land Type I Present Condition
Floodrng Area (ha) (%)

Fo (Hi{:rh Land
F1 (MediLrm Hioh lan
F2 llvled um Low I and

inrrastructures etc.

F3 llow Land) > I80
68s2 100

Remarks

983 4
55

oo,uto ii,ppL"-l
rrop Lrop

(ha)

r 269 (18 59t

Source Topo Sutu.y and Grolp O scuss on.

Croppjng Paltern Net Cultivated
Area INCA) and o;

Cropped Area Cropp;n9

S nqle Crop
Faiou/ Falow 'T. Aman

0 0- 55
983.4 (55?;) 983 4 55

Qauugqep

Fallow Aus-T. Aman
0- 5- s

Rabi - Fa ow - T. Aman
25-A-25

89.4 (s9;)

447 \25r;)
1073 60

fup!lelrcp

Rabi Aus T. Anran
s - 5- 5

89.4 (s"") 264 2 15

30 - 10- 90 1609 (90%) 2324 4 130
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Table 2.8.4 : Present Area (ha) and Yield(Vha) of different Crops in Caring Char.

sou,.e sLuJr ca.u al on aid Group Dis.lss on NCA. r i83 ha C - i30." B3b C op - s36 ha

2.9 Livestock

Carlng Char is a new emergrng cher ln the fuleghna estuarine area in southern

Noakhali. As the soil is yet 1o be very suitabe lor {ied crop production the

inhabitanls use the fa low grazing land as good opportuniiy for I vestock product on.

ln a country \(here more land is going lnder plough and other non agricultural

purposes the open grazing field that exists in the Char is unlque sltLration lor cattle

raislng. The inhabitants have adapted with the sol condtlon and pasture lacllties

and foraging in the forests. The area is sparsely populated but, lvestock ralsing,

mainly, lndian water bulfalo and local 'deshi' cattle s the ma n occupation ol the

herdsmen. The exact livestock population and their production paramelers are not

known.

Ihe preliminary flndings indicate that the arge farmer in the man land hre the

herdsmen and pul them in the new chars along with herds ior catt e ralslng. As the

land become more suitable for crop production it goes under agricLrlture.

There is no reliabie dala on the livestock popujation, per capita availabiilty and their

contribution to household economy. Study on livestock may be taken up when the

development plan will be taken up for Caring Char. information on livestock that is
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Crops

143 t3
A'rs (HYV) (2%) l6 2.5

L Amaf Local(87e;) 1555 18

T. Aman HYV (3%) 54 30

1788

Khcsar (40?a) 214 r0

O Seeds

Grou.d Nul (5%) t5
l,lusrrrd (5".)

Llnseed (5%) 27 a7

Spices

Tubers

T.'aL

Ch, les r20%) 1n7 0.8

Onion (e'./") ,13 0a

Gar c (7?;) ,r._ 
i

s Foraro aor;t.- '-- i 5'a-- i

Q7
'---6 

o
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available with the Hatiya Thana Livestock Office and Noakhali District Livestock

Office is not enough to contribute to make a comprehensive livestock plan. The

private sector also appears to be ron-existent.

With organized project interventions in future the Caring Char can also be developed

in livestock resources.
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CHAPTER -3: ENGINEEHING SURVEY

Engineering Surveys include Bench Mark Survey, Topographlcal Survey and

Khal Survey.

Bench Mark Survey3.1

Bench Mark (BM) values have been carred lo the permanent objects (Tubewell

platforms) wilhin the proiect area from the nearest available permanent Bench

Mark (PWD).

One permanent Bl\4 has been set up by CDSP/BtryDB at the Bashkha islulce sile

in Po der Char Majid having a value of 5.479 (nrPWD). BM and TBM values ol

lhe study area are presented in Map (F g. G 2.1.1 in Enclosure-1 Annexure).

Topographical Survey

Bt\4 set up by CDSP at the Bashkhall sluice in Char lMajid Po der were connecled

by GPS measuremeit, v,/ lh an accuracy below 5-10 cm per 100 km (both

horizonlally and vedically) 1o get the horizonlal co-ordinates for accurate

positioning in the study area and aTe used as conlrol points for carryrng survey

for producing correct topographical maps of Caring Char.

Existing features such as rivers/khals, ponds, houses, forest areas, bazaars,

tube wells e1c. have been iaken by offset r.ethod.

500m X 500m size grid surveys have been carried out in Caring Char. ln forest

area where sights were obstrucled grids could not be maintained. Land levels

related 10 PWD levels at each grid have been taken. Topographical map of

Carlng Char is presented in Fig. C 3.2 (Annexure, Enclosurel). Area determined

from the l\,4ap is 6852 ha.
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3.3 Khal Survey

Longitudinal and cross,seclion surveys were conducted for existing dralnage

channels/khals.

For longitudinal profile, the spot levels of the existing channel beds and banks

have been taken at 500rn interval in the case of main channel and 1OOm intervals

in the case of branch or small channels. The survey started from the outfall of the

channel proceeding lowards upstream.

The cross-section of existing channels has been laken at 500nt and 100m

,ntervals or closer depending on ground conditions io the main and branch

channels. All cross seclions were made perpendicular to the longitudinai

alignmenl of lhe channel at polnt of sLlrvey. The khals surveyed aTe g ven n

Table 3.3.

Table 3.3 : List of khals Surveyed

SI,
No.

Name of drainage channels (Khals) Length lkm)

1 Boater khal 4+000 km

2 Dakalia khal 1+800 km

3 Khal- 1 2+500 km

4 Khal-2 4+650 km

5 KhaJ 3 2+000 km

6 Khal-4 2+75A km

7 Khal-6 3+500 km
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Presentation o, Survey Data

Freld survey data have been processed by using lhe computer packages. The

survey data have been presenled as below:

. Existing channels and khals, proliles of bed along wilh design bed were

drawn.

. The profiles also show the localions of all the existlng roads, khals and

structures with the rndrvidual chainages in km.

, Cross-sections were plotted to lhe scales oi 1:200 vedically and 1:500

horizontally.

Survey resulls are presenled in Enclosure-1, Annexure.
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CHAPTER 4: PRELIMINARY DEVELOPMENT PLAN

4,1 General

4.2

The preliminary developrnent plan of Caring Charwill discr-rss the ssuesreatedto

accrelion process, present land formation stage, emplolering land level, lime frame to

conduct feasibi ity study lor development plan and pcssible immediate actions.

Accretion Process

Caring Char is a developing char, developing both in area and in lai'rd elevation due

to the sedirfentaticn process in the Hatiya Channel of l\leghna estuary.

Sedimentation rale adjacent lo the extended southern main land char areas of

Noakhali has been very high due to the lmpacts of X Dams No. T & 2 conskucted in

1957 & 1964 and the high rate of sedimentation still continuing.

Sedimentation rate is higher because depth averaged sediment concentralion rs

1.30 2.20 9m,1. (Ref. P-29) Fg. 14 (31). Rate oi sedimentation rs directiy reated lo

sediment concenlratlon and inversely with local Ilouri e d. \ ,/ th the hlgher sedirnent

concenkation and lower flow veloclty nearer 10 the llatly sjoping accreting shore of

the Hat ya channel comparatively heavrer sed mentat on takes place in the area. The

rate rs faster belovr' the level of MLW and then continues at a diminishing scale ol

rate to reach higher levels taking more time span. in this process the char area ls

Oetting enlarged south-east ward with gradLral increase of land level.

4.3 Land Formation Stage

As stated, land formation of Caring Char is continuing and will take time to reach at a

maturing stage of development. From lopographic survey it is seen that the present

char area is about 6852 ha and land evel varies betvr'een 4.426mto 1.502 m (PWD)

with more than 50% below 3.00m (PWD) land Jevel.

From the recent satellite image superlmposed wjth previous shore lines (1996-2005)

it is seen that the char has lncreased in width by about 5.00 km, i.e. shore line

increased on an average by about 0.56 km/yr. But at what rate the land level has

developed js difficult to assess. The siltation process tself fo lows a logarithmic scale
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over time; as land ejevation rjses due to the continuous siltation, the lrequency (or

duration) of the inundation reduces and the siitatlon process slows down.
Furthermore, sedimentation depend on the depth of the silt laden water Jayer over
the deposit area. With the land elevation rising, the volume of sedtment also reduces,
again slowing down the sediment actjon process. At present no land level or
bathymetry monjtoring data in and around the area is avallable from which an

assessment can be made for the rate of increase of land level. However, discLrssron

with the knowledgeable local persons give that ,,Leskj,,area i.e. submergible char

area increase in land jevel by about 3,,t0 4', an year on an average. jn absence of
any bathymetric rnonitoring data of the study area, the land tevel nonitoring data of

l\'luhuri Accreted Area may be referred to. Feasibility Study of MuhuriAccreted Area
Final Heport, Table 2.3, P 2-6, (Main Report) (15) gives that after initiat year of
construction (1985 -86) ol the closure land level at location D rose trorn .t.BSrn 

to

3.OOm (SOB) and between 1989 to 1g9O from 4..15m to 4.60m (SOB) i.e. .45m Ln one
year. The report also stated that for 9 years (1990-1999) on an average the rate of
land level increase of the MuhLrriAccreted Area was 4 cm per year.

4.4 Empoldering Land Level

Ernpoldering land level is a crittcai issue for polder development. The average and

level at \{ih]ch empoldcring against peripheral rnundating v,,ater Jor an accreted char
area can be done depends on number of factors such as drainage enviTonment,

sedimenlation rate, empoldering effects, socto economic factors etc. Land elevat ons

of the major area of Char Nangulia varies between e eva|on 3.OOm to 4.50 mpWD
average about 3.70m, and of Noler Char between 2.50m to 4.00 mp\rVD, average

about 3.00 mPWD.

Present land level of Caring Char varjes from 1.502m to 4.426rn with majorlty area
behveen 2.00m to 4.OO m PWD. These show that empo dering ol the Char shou d be

awalted till its land level improves. However, comparing to Noler Char ievel Caring

Char may be consldered lo have reached near-ernpolderable land tevels. But as the

area rs larger and ncwer, average land level needs to be developecl further for better

drajnage environment . lt is suggested to monitor yearly rise oi land levels and

Feasibility study ior preparation of devetopment ptan mtght be delayed by S to 7

years to have better empolderable land levels.
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4.5 Possible lmmediate Works and Cosls

Table C 4.5a : Details of lnlernal lnlervention of Caring Char

Si, Lengrh No Un r

10 Rura Roads (Type B-2) 10.00

2.0 4.1 lrultip!rpose Cyc ofe Shelter 2 Ea.h

3.0 5 I Ea.h

4.0

5lr

Deep Tube.well 38 I Each

sea i E";
rreir i ts

Table C4.5b:Cost Estimate oflnternal lntervention of Caring Char

For the existing and present population some immedlale actlons ln the form of

providing water supply, sanltatlon, roads and also multipurpose cyclone shellers

need to be provlded. The iacillties and esilmated costs are glven in the Tables C 4.5a

and C 4.5.b.

Adding 10% physical contingency total cost rn base year cornes as Tk. 25.172'rlllion

and escalated cost in 2009 comes as Tk.33.505 million.
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SI
No.

P.olect nkastruclure Len9lh/ Frl. iTl)

oi 2006'07
(Tk 000)

Expecled

year 2009 (Tk
000)

1.0 Fur.lFoads (Type 8.2) 10 00 4.90 0!0 4900 6522

20 N,lul1lp!rpose Cy€lone She ler 6:r.66 000 12 932 17,212

30 5 Each 3.00.000 r,500 1.997

4.0 DT\/\/ 38 Each 60,000 2.240 3 035

5.0 2 O)0 1112 r.560

6.0 LS 100 133

Total 22,884 30,459
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Yeariy O & M Costs based on 2009 cost is given in Table C 4.5c

Table C 4.5c : Yearly O & M Cost Estimate of lnternal lnventions of Caring Char

st. Quantity Unil Item Cosl al
2AAg yeat

Yearly O 8 i,4

% on 2009 Estimated Cost
ITk.',000l

1.0 Rural Roads (Type R.2) 10 6,522 2 130

2.4 Mullipurpose Cvclone Shelrer 2 17.212 2 344

5 r,997 ? 40

DTW 3,035 2 61

5.0 586 No. 1,560 2 3l

6.0 LS 2 3

Total: 30,459 609
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CHAPTER .5 : FUTURE DEVELOPMENT

Carinq Char needs to be e.npoldered in luture for CDSP lype development and

10 protect agriculture from mainly saline inundalion/Ilood and soil salinity for

optimum crop produclion.

Future Agriculture (Crop Production)

The future agriculture will depend on the solulion of problem of saline

inundallon/flood and soil salinity and on the policy of distribution of lands for

different components such as crop production, forestry, fishery and livestock.

Caring Char is newly settled, the populalion is low, only 533 househo ds and net

cultivaied area is only 26.3%. (Table 2.B.2). ln Iuture 50% of the lands should be

allolted lo agrlculture (crop ploduct on, 25% for lhe proteclive toresl belt and the

rests for flshery and livestock. A1 present, there is no pan of ernbankmenl 1()

protect the area from salinty but with sorne support seNices the cropping

intenslty and yield can be increased by at least 259".
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Tabte 3.8 Cast eitifiate afiaternat iniastrrct'.€ afc"'i'g ihal

The loral invcstmenl costs fo. inlemB.l i.fras(uctutt oiher than BWDB for all three chars

combined amount !o Taka 57,44,54,000 Cfaka 574 6 million) \+ilh annual O&)'1 
'osts 

ofTaka

1,12,46,000 (Tako ll I olillion),

. The.stimated lmounls ofinlernal infilstruclurei have besn chickcd lvirh rh' cost of'n!rinq
cDsP'lll nldled srr!clures aod ioundjustified coisideriig reqxirid con eicalation'

SI, Qe'irY Unit
2009 y.a. (Tk
,000)

%oh ud)
Lztf. (Tk '000)

l0 RumL Rotrns (TYPe R-2) i0 4.512 ri0

20 Mulrlprrp6e Cy.l@c Sh€lItr 7 60,248 1,20E

r0 \,w 1 .10

4.0 230 18,i68 l i67
586 No. 1,5& il

83695
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--{t^:-A-r{eaU,
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Recommendation of
Feasibility Study on
Char Nangulia, Noler
of the Board.

"ReDort Review Commiitee ' on the Final Report of

ii"J;;";i;;;""t and settlement or new chars;

;ii:,;ili#i;; "t'ui' 
t'touemo"' 2008 ror approvai

1. Background lnformation

1.1

1.2

1.3 The report was prepared by Eurocons;lt Molt N4acDonald' Dhaka'

Randladesh Water Development Board (BWDB'' by al gI c-" orde" ( /e-no \o-

;;ilY5;""i#i;i";;in!-ilMisc-3i200)'-oateo oi'oz-zooo: c:pv e",3 9:ed

i"" i 
""*i 

r' 
;"- 

"o " 
co i.r m r te e 

" ":"0 "!-:i i 
i:^ 

3 "' 5Jt Jii".?' l1t"?I'"t;
Dhaka tO revew and 'ecoTlnend aDOUI lrle rru!v

6.iiu ,u",.'f n" f"rms o[ Re[e-F1'e tToQ ' o 
" 

' c or n'( e' n-a '/ be s"- '-

Annex.A.

Fira, Reoort was r:1:.d"9 l: lT I"l# ;:i;:'::,-':j"i;:I[l';" "' t " "'
Planning, BWDB' Dhaka vide u u'no'

14 Proiect Direclor, CDSP-lll' BWDB' D1ak3

(-P;;',r.^g' BWDB' D"aka -eorcs'n 'd (he

studY.

'1.5 Tl'e D'ail E la' Reoort was d'sc 's'ec i- a vo 'o: ot_ 
at 'e BWDB colfe'ence roon' Dq'l! a'

under adminislrative control of ADG

Boafd (the client) for conducting the

14 January 2008, held

3.

21

Activities of the Committee

2.2

Observations of the Committee

31 The Conrmittee observed that the comn]enls' sLlggestions & recommendaiicns

made by the participants on lr'""ointt Flnal Rep"ort of Feaslbillly Study on ihe

o"""rop,."nt and setrlerrenl " '"*-9^1;^ l, 1- 
t'j:]1";" 

#r'r";Jl:".
Carino c"ar, l\oven'oe- 2008 ''--e -re'l'r'o o' t JJ rud v /uuu l

;il;;,;";"";;;; ov-tne cons-tranis ironie'ne'l ohic ar- o-d i' 'o-oo'- 'o

ihe final version of the RePort'

3 2 The Committee discussed the repori in the meetlng (he d on 23 Decenrber 2003)
- - '.ni 

in1 lut"*ution is presented in Annex"B

The member-secretary received lhe Repod on 26 November 2008'

lat rhe ne-ber-secreta'y ol t^e.o_1-l'tc'' ll' no rLc esic ov _o 
'or 

o_o o

the co-n--liilee, con'nLn'cated t',l' ;;'o no c-" 2006 'oar-2 J66 o"d

14 Dece-lbe'20OB tn'notrce o'-'l]"l'n't o'''c 'or ni"'e lo o' ''' '' o

reporl o^ 23 Decenber 2008'

(b) AccordLnsly, the committee ':l^:ir%o?"r"k""ti":i"'"t"9;:JT;J:TJ?::];lthe Chief Enqineer, Design BVVI

l;;,,;; ;";;-;"" r-or t-hc 'rc ^ d'r's'o' tr' r' o'L 'c ' ' rr'6 -16c''-

6-2 ,



4.1

Recommendations:

Dlrector, Planning-ll
BWDB, Dhaka.
(Membetsecretary of the Commjttee)

The Commit'tee as per ToR opines that:

. erq(fr Iq E!qir4r< c]I3l qrerJ-3] s The Final Report !s consistent with ihe

' iii"",,i"" "t,n" 
study (wl'ich is p'ese'tted i- rne'eDort)'

.ers{'fiiiijr1r{q<]s{mJw{eTherecommenclationsmadeinthestudyare
realistic and. implementable in the field'

. qa$t.s&I<q'cR eqns T|{ dnfi 3 The quality of the report is acceptable

Under the above circumstances the Cornnlittee is recoilmending to accept the

Final RePort

,t)
:-!c \ 1-1o\-

(N4d. Naushad ALi)

bhief Enqrneer, Design
BWDB, Dhal'a
(Convenor of the Corn'nittee)

\--e' '.:.ll.r-,log
IMd Fazlur Rahman) ' '

4.2

6-3
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Management Plan for Hoa.r Klal and Caring Klal

Sedimcoblion G likel)' ro oeur at rhc outfall
period &om hk Scptember ro Junc. Thc
rmplemenbtio i olll e trtoi..t.

(D lrtially the deptl ofsedimeotation lvould .ot be si8r;fican! which c6 be in

thc €Ds. olj0 to 50 cnr. An opmtion tule for opoEtion oflhc gaic will be

lollowed to Benerate e.oding velocily at the downstream slretch oftho Hoar
(hdl.nd Cariig Knal. In the beginni0s ofOctober onlv trlo gatevone gate of
euch rcSulxtor lviu remain oPcn i stcad olall the galcs ofthe regulators to

obtain n,ficient head dilfcrclce of lrpter bchlcen uPstream and doqrstream.
Erentunlly the streatu powc. willtc highc.to lransport the incoming scdi,nent

load nrdrd doMsteam iom'lhe outfall of lhe Khah. Even, if anv

sedinrcnlotion occu6 that would be very less l-tis mcchanism olsedimcnt
managentnhvould be €ffeclivc fionr october to Novembcr. Howcv(, n will
rcducc the dcpth of scdimenl deposition.

(ii) A monirorirg system would be lolloNed to find the scdimenhtion rale and ils

eract locatlod by doss scction sudcv wirh 50Om spaci.g in fie Haor Knal

rnd Crrins Khil. A lead channel having the caPaciry of2m X l.5m *ould be

delelop.d at thc silted re.ch based on monitoring results before the onsct ol
rnonso;n. Ai the onset ol ronsooi the remainine loos/uncoisolidated
sedimqlt deposnion will b; rehovcd'.nd rcquired drainege condition qould

be deveiopeddue to huge on.ush offr$hlvarer.

^[
leam Lcader-fr.+] 

"-:1Cirft,^Tm! [ Sr rmqi prq;

of llE H&r K}tal ed Carnrg khal durlng tne
following moasures will bo followed aft*
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PART- D
EXTERNAL DBAINAGE SYSTEM STUDY

CHAPTEF-1: INTEODUCTION

DDC LTD

lr'leghna Esluary and its lldal channes aro Morpholooicary very dvnamic. The

knowedge about lhe physical processes a.d mo.pho dvnamlc behaviour of the

ower Nleghna Esllary syslcm spec a y r.laled to Halrya B ver and around is sl l

la dy lm l€d. A coirc lcat.d interplay belvreen th! lorces ol the rvar tde and the

lraves creale a cofrplex patl.m of s€dm€nl d spaccd.nl n lrre esluarv Larg.

au.nlx'es oi sedim.nl are lrr.sie(ed conln!ously roiards the srraLow coaslaL

r.gion snce armosl io sedmenl s !'i.irans.c !r lrr rh. deeDer part or Bav ol

B.nqrr, Lr'. ov...r scdm. r lrud!.r s J.lcmf.il Lry lrrc D,...ss or conliuous

r.d:lribllron ol sein.nl . th€ rrcr syslem L.srraan lr€ drspaccr.il ol

sedimcnl is a p. rl a .o.1.u.!s proccss ol lrr. esluar r. landscape stvrng ro

ach cve dynanrc equ biium bclw.cn llre physcal shapc ( orphoogv) :nd 1ac

co.(,nuous y chan! 1g r ver d scharg. .ond,l ons a.d lda I ovrs

Land accrelion .!1€s rn souihern Noakhar hes bccome hilh aher conslruclro. ol

cross dams No I :nd 2 in t flies and sxli.5 and as a resul0l lrh.h ma. and .
soulrr Noakhai has been exlc..r.o g..dua y solth*ard This phenodenon

.natlhe.ed lhe paln ol dranage ol Lhc H.!ye Fv.r 9lrr outlai 1o rr'le!h.a hver

Halya FLver s the ma n dra .ag€ artcry ol the slud! area diain.!. n acd lon lo

some !pa.d ar.: cDsP complelea poncrslkc char aaoqlido.a (LRP)aidl

Char Moradona and Char Mald. u.cer conslruclon Porde. Bover Criar.

unembafked arca on soulh ol char tnald aid lhe prcs€nt sludy chars caa

Nangu ia. No er Char lnd Pa( ol Cann! Cha.

Drainagc dv.rson pr!.s have be.n Drepared v/lh conskuclof or lvo pa.nad

.ross dams on Baloar Dona/Halya Fver ror drlinao. o, compleled poders 
'rrh

shorler drarnage palhs lowards wosl 1o Mcohia Rver (Feasb ity sludv on rhe

. Devcloome.l o,lhe Calchme.l area ol llrc B3olardona BDer' 2001). under lrre

slllatiof lhis Enernai orainage syslem sludv has bcen bken up as a parl ol

SupFo ol lho Fcasib lv Slldy on lhe Deveopmcnt oT New Chars n the V c. lv o'



,!.;:ch'e h s. vrhtri ., B.i- ch6, (dd cosE ,)

6oyer Char. The Study area lalrs in Subarno Char and Haliva LJpazias o, Noakhar

The obtecrv€s olLhe sludyare lo:

. study the iulure condtion ol Halva Fver as lhe main drarnage adety ol lhc

area (.omp ered po ders and new po ders proposed to be lnderlak€n) along

with heiulure ollviamlr khaland Caring khal

- Commenton lhe 2"r cross dam Oplions onlocato.s.

1.3 Scope o, Works

The aim ollhe srudy s lo:

Gencraling nlooalion and arlvc al a solul,on Io .reale adcquale d.arnage

condxois Io. the dmiiaoe !nls (exislng and proaosed polders)al minmlm

nvestment and ma nle.ance cosl.

Assess lhe compicaions slem oul lro'n thc ln.enanles . lhe tend or

morphologica chanQesrn MamLr kha and Cailnq i.ha

oevelopment of aller.arive solutions 1o slr h lhe 2^! cross dan lrom Feny

Ghatlolhe aternativ€ locations downslream ol Hati\,a River:

. JLSI down stream olchar Mal d ouda l{olllal orBanshkhal khai)

. Down steam otmoulh ol Mamur khal

. As lar down slream as possible (nearfie oudallol Hativa Bivqlo Lowe.

DDC LTD



re{cL uhevrcitrrdsoysch (uidqcosP )

CHAPTEB-2: EXIST'NG SITUAIION

Present dranage area ol Baggardona/Nalya Bver. the main drainage arterv

includes Char Baggardona & I , some upland areas Char Moradoia, ChaI 
'Valid

unembanked a.ea soull olchr l4aiid part or Boyerchar char Nafgula. Noier

char and pan ol Caring Char Thc Baolardon!,'Ha1,ya BNer draifs an area o,

about 79,000 ha. r ls alrour 42 km long .lh. norlh-so!lh d reclion and 16-25 km d

lhe easl urcst dr.clio. The \ridlh is marLmum in tlre mdde ol lh€ I ver basrn. ihc

avera!. and eelaror ol lhe rv.r lras. s.lroul3.am (PyJD) Th. maximum hnl
of lhe areas Jars !v lF. thc a cvarion 3 5 ro J 2am (PV?O). Average Laid crevaton

rn char Morado.r is 3.n {Pu/o) Boyer clra/ 3 25nr (P!vc) char Na.s! a 3 70

m(PWD] a.d N.re. Cfar al s 30'n iPwo) Thc l..sib'rl7 slud! on lrrc

Dcv.opment or lhe cll.hirci1 Ar.. oi Ea!!-rrlonn Fr.r. Novembe,200r has

pr.nn.d dreisge ot lte uirper arcas and Baggadona I & I to be dveriea lo

1!le!hfa FN.r lrrro!!ir a shorl.r dran!5e f.1r 1J..rd.ri krra)bt lrr€ lsl.ros:

dam o. Ballariona Fler n€.r CBO 1 a,rd drtrn.q€ oi Char [loradona Clrai

Llalic and part of Bo,Jer Ch.r to ba drexed by 3 sloil.urcnanne lrrrough Boter

clrar lo Nlrorr.a Fr'.r liy a 2"rcross dar oi HaLia F ler .1 lrr. D.esef Fcrit

Crral Thc r.sl..rl.rr:,irL!rc.lor dran:!e Lhi!u!]h Loni l!41'y. R!er s:ands ro

lr. the c.'n5ied areas o, qrar Nanqura r/1r par ol char Laxsh: and orar

Ca,ra No.r Clrar and pan oJ Car i! Cha: and thc unpror..l.d arc. soLlrr o:

The malor dran.O. ie[,ork co.ssrs ol l,lamur khal Carngkhala.dHarvaFiver

and lnary the Lorvcr [lcghna as ouliarchenne. The,Qen.r. dran.g. Daliern 0r

Halya R!cr Syslcm s lowards soulhlvcsl Thc i.lrYorl ol.iranaqe.iraincrcl
Halya n vcr bas n rs prcsentcd n rgure D 2 3

The slldy arca has o.c man dranagccha.ncl,lre Balgar Dofa/Hakya v.r Thc

B.o!ar Oo.arHal'ya nvcr,s a Iypica coasla rvervTilh Issarncwalcr inlrusion an.j

scdmcnl!lon !oblems up lo lhe lar rnlerior olrivcr sy5lem Problcrn 01 dr! faee

con!esron ,s acurc due lo rapd nrorphoo!'ca d!tolop'ncnl. silalon ol chaniel

bed and lefqlhcninq ol the low pallrs The 0aqllar Dona rn lpslream s

DDC LTO
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.aled Bhu ua rive. and downslream Hatya rver. The lppor part ol the Hal va rler

irom co!1lue.cs ponl ol Ramgal khalis known as the Baggar Dona Fiver' The

lroect area drains ulimatey looards lhe Lower Megh.a river lrirolgh Bagqar

Dona/Hafya river. A nerwork ol [hals originatng lrom lhe uppel pa/lollhe pro]ecl

arDa cxtends nside the erislrno CEP poder,59/38 and drafs lovrards the Baggar

Dona.Halrya river. The draifage problems are many causcd by lhe a.crelon ol

le coaslal mld,lals lenllheni.g Ih€ dranage pah aid srl deposillon in lhe

.ha..els Averylitllebank erosotr has be€n olrserved aon! rho ouler bead ol lhe

Hatiya i,rei has 3 Irbllaios llowrng soLlh easl afd crossng lhe embankmeil ol

CEPs poder 596A dln€rera localions. ot thc pomlnenr ones 3rc lla.shkhali

Balcrkhel hwnia 2nd l\ alad.na, I arar]ona is li. m.r (llanaare aniry Jo/ Crrar

ch.r Bala a.d crtar Nhjd dEi. lrt.u,ih llr.8.v?nt c..r lrla;c sluce in 10 ihe

aaooarcol:rHalya rver. 2 !.m a3sl rrom the Fety Grral (SleTri!:r G.ao Sonc

3rF:l.r char 6.r, L..ared at e:silri sce o( so.aolr slsrm.r 6 HLroad ol FHo

lr: n Lnio ilre Beglar Don: ll.i/a v.r (lrroulh a s.res ol culve s on lhe.oa:l

irom Alk:Fa 
'a 

lo Ehury.r hal

Boyer Cnar s an 15afd sliunred o.lhe lreslcn bann or B.lva Fv.r A svslem cl

.re€ks has developed o. Boyer ch.r rhroroh vrlrL.li drana!e 0aler lo*s 1o ria

srrore Norther. ber ol BolB Clrar drer.s nl.thelralivan!.r1hrou!has.r€sc1
sm. .reeks dcveloped Ln rhal padcfi5laid

Noor char (includ.s Char Bahman & Pal.r chal) aid Canrrq char are srualcd

onrrc ellbaniollheHatyariver eanem sidc ol Boyer Clrar

l,lanur kha is an imporGnl lda c,ranne reccrvrng prcs..t uplanil drand9e oT

maiy Char Nangula. ldll walcr comng kom Halva Crrnnn. a.d llow n! 10

Hal ya r vcr duc 10 h ghor lldal rangc n casl.rn llal va sandlr p m.ro I da ranoc

and.ontrLb!lrng lo oul llow otNalrya rver

'lhe Mamur and Carnq khals are highy rlvnamc, comparalv'y shalow and

lnstable Long secrion ol lvlamur khal, 13 7 km ono shovrs $at llre bed eles

slope irom easl lo wesl wilh RL beMcen I 025 mPWD and _2 359 mPWO wlh

9-oi,e e!gvq!!{be! 19Y919r! !!9r!!1!.-!9!9!!l!431!11! lle!!elrei!!?Lb-g
ODC LTO



evel s gell ng h qher year ro year prn cula, y on rhe caslern parl wlh ditl,.!lry lo

navigalion carngkhar,9.l2km ong oll lakrng lrom (lamur kha slopesnomnorlh

lo soulh wcslrJ$ bed lev.lbcxlc.n 1356 m and 2.630 mPWD. WldlholMamur

kha al oulla lo Hatiya B v.r (Ch 0.000 km) s aboul 160m w th lowcsl bcd lcvcl

2$ mPVr'D ar Ch.9'000 kfr 
's 

aboll 200m havng lowesl bed .ve 1.219

mPWD and al Ch. 13-000 km s 260m vJlh o*esl bcd cvcl i 199 nP\r0 Carln!

khalwidlhs arc aboul230m al ourldl ro Nsliya aver (clr 0r000 km) ovJesl bea

lcvel 2.630mPWO AlCh.51000rnthcwd{hs s .boul i,!on orcsl bcd evcl

' r o4r mPWo and ar 91000 km abolt rr0 m v,1h o(esrbcd lcv.1 I 3s3 mPurD

Widths o, Halya F lcr rl Slcamer Ghal rs ibolr l2om w th ro\aell b€n leve 2193

mPWO Ar (he O,S oltulamdr khaloulrJl(ch 7+150 rn)\ardlh is DL'ollal250 m

girhLowestbed ev.l 2020mPVlO:.dalArmChel(Ch 3+700 km) the vriClh is

abolr 325m \rlh o,vert lrod ltv.l 20:12 nrPWO a.d nl oulirl icn 0'!t0) th.
rldlh rs abour 650rn arlr ro:e51 1., rr ., 3106 :,Pi( D Fr! 0 2 2i,l J srov

.ro.r se.lon., H.!ya ilvcr Fo D 2:b rorg sr.iror.l Mamur khal. Flp D

2 2rri1 3.'dss s..!of oJ irlarrlr $.n. Fu o2e. iu.,l s.,.t,.i tiicarir! kfa ann

Fq D 2.2c l 3.rors secl o. nl C; r ng,.hr .re q. ci r L.c osLjrJ I ol Ainexure

2.3 Hydro'morphoJogy

The slldy lound thal rhe wrt.r levd v.nation of rhD a.e3 is dominaled by sem-

durnartide w(rr a marked seasoiJ variation oI llrc nrean uraler leve The soulh

Bhola to.onh Halya lel rn nreso tidaiarea iid.lran!.24m) whle east H6lya lo

Safdwip le n macro llda zone (li.la ranoe >4m). ln rh. Llasta a.ea vaialon ol

amplilude irom sprn! to neap uras obserucd. rhe s.asonalva. aljon o, m€af waler

leve wasobserued 1o bearound 0 3m (FAP 4 FlnrlFeport Vol ?,1993)

Waves olten havc an imponanl inJluanceon lhe eros on and deposilio. processes.

DurifO the dry season lhe prevaii.g winds are calm and ofl and The waves rhen

leneraly are less than 0.5m wlh periods ol3lo 4 seconds Durng lhe monsoon

season wav€ heiohrs ol2m wirh a perlod ol about6 seconds ncidenlally occured

or were excee.led. Generary wave heiglrls then ranled approximalely betueen

05m to 1m. icidenlally, hioher waves occur du ng cyclones Those, n
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niir R!po{:P Lo

wave under ex(rame condlrons may be as

..e roo ifcdenia to be relcvanl tom a

combinalon with a

hlh as aboll 5m.

morpho ogical po nt

The hydro morphologica condilLons in estuarnc rivers and chanrels are hlghlv

.lyiamic as wellas compex . nallre Dellas and esluaries arc knolr. as areas o(

neldcposlon ol sed m€nts either caried by rivers orsupDied bv sed No sedmenl

exchangc wth the decps parL ol the 6ay ol Bengaltakes l)1a.. in @!rlv rhe

Baaqardona/Hal ya River is a lypcal .oand nv.'in lvhrch iii caN.s rapld

'norphological 
changes. Accretion ot nrudllat5 is lengtheniig Lhe dra ia!e pallr

The le.lrhenng of llolv parh.el.ds the low !clo.]{y The cunuralv. enet t,
r.rar.l:lon of ilolv velo.ly.s well .s .naife.l.a ol liow Dalh ac.cerri.s

The Ballar DoraHaliya airer used Lo h.,re a 1ud. ouilr ar thr ouia The

cnlroen.eolllote.orarLnlarc.usea!lri..1i01oillr3ouLlal lrit .lsiernand

wesl€nr branchcs The flesr.trr branch fi]orr as Jar:.lona lras Ji(Ed !p at olTlak!

.nd lhe easiern br.n.n slar,n!,n lo lhe Nleohna as f i,!a n'vet

Sour.e ol Se.iimenlln the EsluarY

Tn. major sou,.es ol s-od'm.nls n the esiuaiy it six.ariiea by th€ s.a waler TFc

sludy.rea'ss'lualedilheLo*crNl.OhirEslua./ardr5..lr..1!rnlucncedbvlF.
lida fuovr The t'dcs moviiO up tv]'ce adaycairy hu!.qranrt,, or s.drnenl lrom rhe

seaandpay mporl.nl roe n to end (ro ua.sporl ol sedln:.ri.lhe proleclarea

The cnculalo. patrerns are hrghly aflecled lry./e. and taa dy.rDr.s resuln! r.

cha.acl€rslic morpho ogica changos.

Tlie reversas Ln lde lhal produce bldrecl'ona curcnls.lso prod!cc patlerns ol

bidractona bcd oad and suspended load lransporl Typical.orent spccds ol 1

lo 3 m/s ot lhe esl!!ry a.c sulrrclenl to kocp s.drm.nls . mohor lor mudr o( rrre

l dalcyc e, iorc.g chan.e s lo co.lf!ously adjusl lo cros on and aepos llof w h n

the Lo,er Nlclh.a Esluary the rvdr borne sedmefls become lrapped by lhe lda

pumpng and rcsdua crcualon and mx wrlr malcrralbroullhl rn nom lhe sea

sedimefl deposited on lhc shalow shell lusl ir fro.l ol lhe esluary duiig llre



monsoon season, al leasl pa y, may re-enler lhe esluary n rhe naxl dry season

and mayconlrbule lo lhe growlh ol lhc delra.

accreridn and Land Formation

The coaslalAreas ol Noakha icai be lermed as l!v o lidaluJ lh a mesolidalrange

berween 2 1m bascd on the inleraclion belween river d schalges and ldalvolume

movng rhrough lhc channers dlrn9 prc-monsoon, monsoon and post monsoo.

perods. Delras and estuar.s qefera y are known as ereas ol a .er depos lion o,

sedimenls eilher cared by Ihe river or slppicd lrom he sea Trr. Oroulh oi thc

dela afd rhe accretion ol land in lhe estuares is a conlnuous.nd gcne/ary very

gradla .aluralpfocess nr.dered by lhe dynamics ol th€ ever changrng cou.ses ol

When vr'aler aid sed nenls anter tha marsh, mos0y or tolarLy ihrough Lh. dr2inaga

creeks th. cxlcnd.d pathway n..css.ry Lo Dass lrrc sral.r d s::Lpnl3 rlrc..croy of

lhe IrdarcurienGa' d henccacl asam.chanism ior calcrliq sed menl.

NevJ charrand conL nlous y .m.rgcd or was eroded as lhc Mcglrna sh:rled ls ma.
coursc Graduarly. ho\lever Lrre No.kh. .jstib!:ry braNch ol lhe Lower rlleghia

lyas aba.do.ed n favour o, the prcsenl srr.hb.zpur bra:.li f,esr ol Famga[ Th's

,rrs initi.i.d and or tolr.ly.d by a r.po s rno up 10 iie ord c

siriiiq Lp and reclamation oi the od Meohn! coursc \r3s compleled by the eary

seve.les Theconskuctionollhexlocrossdams(l959and 1964)accercralcdlhe

onao ng accremn process consideralrly FAP 5 rev'e ng the 1990 aer al pholos

obsetued lenden.v ofaccrelon at Ihe oullalol the Ba'lqar Dona. A lrne seies ol

geojeier€nced salelile images lrom lhe paiod 1973 1o 1993 were used by

Meghna Esluary study (MES)lo examne and ass€ss lhe erosion and accrelon n

ihe Meghna Esruary area. They aso lred to assess the lofg term chanoes n

.oasla nrorphoogy by compar.g hisloic maps wlh cliient salellle imaqery. The

changes Jor lhe lolal period ol sludy, 1973.741o 1996, showed a vasl area of iew

land ofl lhe Noakhaicoast and Boyer Char lhal is associaled with an even laroer

area oJ mud lar wh ch aopeaG to be emerging land

The coasral.har land study (1999) observed lhat Boyer Char accreted very lasl

dui.g h;lasr ro-years{mideighlres md nneles), ncrcasing n sze and heiohl.

The la.d accreron process in the neohborhood area oi Boyer char (paniculary

carnq Char) s cortinlinq witholt any sOn ol slowing dowf. The process s
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argely a nalual one but the lollowln! human iflerlerences have been o,

llre conslruction oltsro cross dams and

construcrion o, polders and other prolecls in the area

Shorl-tern Dev€lopment

undeistandno of lhe rccent devclop. ent ol the study area ie mporlaol lor

panning any riletueolions i. sLCh a dylanic envio.menls. Fbr tirls, &nait5is or

salellite images ol 1996,200T,2003 a.a 2005. F !,U.e C 2.4,'1ail fis resullo,lhe

a.alysis or barhymeklc sutueysolMEs wcre!scn.

During Ihe penod 1996 2001 si2D.rf ch., Na4llra ana Nclr alha/ wd firiraii
ox.epl tha largr rncr.ase o, Carln! Cirr iFi!.'. O 233ri) Flaie oi Srorln vras

42O r,alycar DLrn! rr:. rrrod 2ooi l0 20c5. sr.s.l.
\?rrh a dirierenLrri. Grog:lr r.l. ol ch.( ll3n9!1, v,as 230 ha !.;r tlr:r oi Nnt
crar was 110 ha ye.r aN..l. of car na alrar f,3s vcry hroh.uo ri;r0ch.,!ear

ncreasng ol area of chir Na.q!, .nd Nol.r char vas artdrtec 1o the

sc.lLn.nlalio. in tr. nrern.ll I dal .haln. s (Fouro o 23321 Oiiy Car.! Char

dcveloDcC souLhuar. rl aprroaGllr?1CiJr N.irgl,. aid Nocr Char hav€ r.ached

. slable sze whle lrie sizc o{ Carn! Clri. tras b.e;r ncreasrng An 
'n.onaxl

ph.nomcnon vro.riiq here Ls lh:tavcr:5e s.dim..r.o...nlralon is compaj:rivev

hgher rn Halrya Chann.l (1 30 2 20 gm r) and rouer . Iloghna Frver sid. (0 60-

I30 Omll)as gven in MES Sludv P29 Fill l,l.reproduccd

The b.hymckic nEDs de ved lronr 1lr. surveyscaii.d oul n ls9Tand 2000 have

bcen conFared by MES Slud/ Team ll revcals lhal Nlorphologc, change in

soulheh Noakha is r.alcd 1o the 'nlraron 
ol Ha[ya channer Eilen5]ve

6ccrcl on s obsctued on llre soulh.rn s ae (No.kha vl!rn land,'Boyc. cha. crar

Na.grla, No cr Char, Ca, ne Cha4 r.d!cri!l lrre dcpth o{ channel and l.,c nS !rc

man ural€r rlofr lovrards Lrr. norlhcrn hcad olHaLya Tlr:s resL rs i.lhe m,g.al'on

an.l deepening ol the Harya channe a.d arge scale e.osion ol lhe hean 1o th.
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Supporl o, the Feasibillty sludy or rhe oevelopme.l ot
tlely Char olie vlqinily ol Boyelchar {qnde, qOSP-lll} Ej!a! E.pqLl.J?I!-g

figure 23: Long tcrm clsDgcs in cross-seclion ? bctween North llalia and Noakhali

Cross-section 2 i0 thc Hatia Channcl at North Hatia in Difrcrent Years
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'The shape o, cross secuon 2(F9.23), page 4s ol MES ll,2001 in Harya channel

al No{h Hatiya with Noakhal Main and (reFroduced below) has changed llom 15

km wdlh lo 5 k6 widlh due lo and lorming on lhe Noakha side The man

conveya.ce secton ol Hatiya channelbecohes shaler and deeper.

The Ana ys s .aded out by [4ES n ]993 (DHV ar A 1994) estimared ba.k me

€rosonraleas loon,yearbased on ansyssolsalelrle magesoi22years (197tr-

1996) Near the Baggar Dora/Flal ya B!er orlla lllre bank lLne er.sion is repon€d

to be 60fr/year. Obsedalions slgOest perods of severe €rosio. succeeded by

perods ol stable or modcrate eros or No cclnrle cy.e courd be estabislied

Neqiars !rhev!d!itr!rcoy!Lc!r4tu!!!!e!!E!!!L n!4rccp! , 0

FAP-5 srudy prcdcted rhal erosloi oi rhe iorlh.rn bank ol Hal'ya channcland dre

weslern sde ol Boyer char 1o conl nuc n near fulure

DDC LTD

The coastal char land study cstimat€i ainla averaee eroso. ol mora llran

somiyear in the areas soulh of Fam!al ro lrestem s ce ol Eoy.r Char LFPexPen

obsarved lhal penoJs ol sev.re eros,o, trrc su.cc.aca by srable pe ods urilhoul

o.y mod.rarc eroson V/lrl lerslr?h'. SWiCI aialys,s ol rrrc

r"le!h.a befk ne no!em.nr'n rh. r.!,o. aso pr..jr.ls conlrnu iy or ero5oi n 1r,e

Coaslllne and River Nligralion

NIES a.a ys s dono ln 1993 {OHV el A 1993) eslmaled bank lna .ros on I31e as

l00n/yearbasedonenalysisolsa(clrc mageol22years (r974 1996) Ncarlae

8.!96r Dona/flarys Fver ourlal lhebank .eeroson s r.pon.d b be 60 dlyoar

Variols reported eroson ralc has 1. b. laken as reprcscnlalvc insleaa ol

qLanl lal ve in terms ol valLe.

aased on th. analysis ol rcce.l lc d sLrveys, inv€s[oation rcsu ls and sludy o,

salelile mageres lhe SludyTeam lound lhal average rale oleroson saboul100

m pcr year on the soulhwesl coasl ol Boyer char (aboul6 km lrom lhe outlalol

Jarrdona ro ounarol Lombakhaikha) From lhe moulh ol Lombakhaikha lo

oullar rc Ta.kr khal, coastlne hqralon is gradualy decrcasfq. Ao.g the



sollhaasl coasl ol Boyer ch& accr.lon is very adve aod a b o subm€rged char

has a ready been lomcd in thc moLlh ol lhe Hakya B ver FAP 5 revcw ol 1990

acralphoros a so pred .lcd .on1 nurly or 6ccrcl o. lendency allhc oufal ol Halya

Bver and on the oursrde ol pordar 59,'38 The ar.a is eilendnO oi lho easrcrn sdo

largey by coaslal accrelon Thie rras roslllcd n lhe lo.malron or Boy.. char,

caring Char, Char Yunus etc. Carii! Char aDctcrcn lasl mcreas'ng ii s:. and

heighl during thelasl10 years

2.4 Presont Drainage

As staled in Para 21 (Dra nase Area) drana!€ probcm ol uprer caldrmenr or

Blsoar Dona/Hafya Fiver has al,e.dy bccn planned 1o b-" sov.d bv dilenLno

dra fage d's.harg€ by lhe l5l cross dam on Ballar Do.2 H.lry? lt@uqh Ja: rilona

khd lo nblhne Rv., and thll .f nrd calchnicnl iirloulh E.y.r Ch:. by rhe 2'r

.r.ss.nam on Harya Fiv.ral F€ryGhal lFg D 2 3)

0ra.age ollhe Iorer .ai.hment ol rhc Hatir€ Brver.lhal s ihe si!dy area iema is

10lLe .r scharqo! rhrough Lovr.r Hslya BN€r or ohe.!1rse arlcr coistlJ.lon or ite

nvo plannedcro3s llams Horvcvcr.llre second.ross d:m

wh.h.eecs to be dec dcd.

rr s !na.rstood lroff lre p@seft std:l\r of draifa!e:robl:tr5 ol rh. sluoy aree laal

the orob€m e{srs in char Nairqul x .rleisive v navinq a!c'liofa drarnaoe run otf

Irom Norlhern boundary area (Part ol Cha/ Lalisrnr 3nl Char Carkc). due to the

laci thal .r.rnald.aiiage ch:nnels hrve been lrlo.k.d at pLa.€s aid 9ol srled up

and caf nol be dr.ined out adcquatcly to I amur khal. ln Noer char there s no

sgnlcafr dranage prob.m nou. Dlring iier! vis(s l.oud be knorvn lro.r lrre

ocal peooe thal Ch& Malid also does nol Iace drai.age probleh, even \rlh the

add l onar drains-oe oad throloh lhe embankment cut jrom upper ch& Nangu ia

Tholoh the s ltal on proDess has been conl nu ng in Hatya riv€r as per.e ved l.on

lhe probrem 1o navqarlon rlurng low uda lhe channelsecllon is qu te adeq!ale lor

dranaae and seems ikey b remar so. Ol course, aller lhe pra.ned dranage

dversons are impeme.ted reduction oT chanie sectio. w I happen lo

accommodate lo the.hanged .llowand outllow dscharges.
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Presenl phase o1 morphological changes of Meqhna ned lhe oll lal rocation oI

Halya Biver show that eros on has been contnuirg along Boyer Char shore and

Hatiya Rlver outla rzone and extendlng lowards caring char soulhem lp. s llalion

at the outlalzone s relalively sma I (Mathemalical Model ing soulh wesl Noakhali

P-3) (36). Tho lre.d ol erosion seems ikery lo.o.tnue as lhe Gazara Char near

bv on Meahna has been lellng stabler dellecling ilow Iowards manand slrore at

Boyer Char This phenomenon has been livng a favourable outfal mndlon lo

dra nage. However, considering anlic pated s ltng up in lhe long run Nallva Biver

has been avoi.led asdranase outa I chrnnel in Waler nanagement Oplion 4



water managemenl option lnd€r lhs sludy (Pa A & Parl B) ro. empor.rei.g ol

char Nargulia and Noler char ro. preparalion ol lhe deveopment plans ior the

chars has dec ded lor the Oplion not !s n! Hal ya Biver as dla nege oullalchanie

and bolh tho chars as separ.lo drainage ufits (Oplon 4). CharNanOulawil hale

onc sluce (lov I 5m x I 3m) lo dEcharle lo Lower Lleghna Fver a.d anolher

one (5V 1.5m x l.3m) Io Naliya channel. No er Crr.r wi I have one s u ce (7V-1.sm

x 1 €m)lo dscharge aso LowerMeghna

Plan.ed diversio.s ol drainage of lpper reaches as d sclsscd in Chaple.2l€aves

fie drarnage o, ihe three chars under lhs sludy a.d af un embanked sdararsa

south ol char Majd 1o dG. presenlly txoulh Hai ya F'!er Tnere s ro ilrainao.

nroblcD or Crror M.id io* Lrlt Dnnn.d ror dr.n.!..,vcrsor aiong YJlh Char

rlarauofa thJoLolr BoyerCh.r byth. pl3.ned 2 C,oss danr al Feay Ghat

Prescnr dralnage siruatio. slucy cont.ms thai dra.a!e congosl of exists ln Char

Nan!lLla dueto s llalon oi nlernaldranage khas (fiarnly Nangula Khal, Kalakha

kha and Bhuyer khar)and noldue lo exlcrnal oufia I channe s cond lon (Mamur

liha and Hatiya B!cr) Noar Char does not ia.o s'!.l.anl dranage protem at

prese.l llolvever. rhe pfob em w lbe so verl by reexcavalion ol s rted up exsl ng

dr.lnaoe lhas fetrork inked Io lhe propose.l dranaqe sL.cs wilh ouuals 1.

Losrer ueghna Rlver and Hatya Channe.

Ne!,c.h?F r.ti.v_1q1!llyj!B!Flltr!r1u!djrcDJ!:!rD

CHAPTER-3: DBAINAGE SYSTEM STUDY

ass€ssed Ithe 2i! cross dam at Fetry Ghal. as

on thc Devcopme.l ol lhc catchmenl area o1

o.al 0n lurlher downslreai

Under lh s slllaton I ne€ds to be

Froposed in lhe Feaslb,'rY Sludy

aagg.r Dona Fver.2001 can be

2^d cross Dam options

Ihc objeclvc o, fie Etterna Drainaoe System Sludy ls Io c.eate aa€qlale

dralnage con.l liof lor Char Na.gula and Noler Char al hnimum invesmenl and

mar.lena.ce cosl and to sludy diflor.nl locations lor the 2'! cross dam on Halya

Fiveralonc wlh lhe p anned one al Fery Ghat
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The lhree Oplons lor Localon ol the 2'! Cross dam oi AaOOar Oona/Nariya Fiver

Ar Fery Ghat, lhe orOinalone:

Just downslream ol lhe outlaloi Banshkha ikhal:

Baqga. DonaJHallya rilq s a tda .ver wlh tidal peak veroc lles of mote lhan lm
at places. shoals are coming up wrh considerabe a.creton ar lhe oltfal. Th€

3 3 Disclssloh on Cross Dam

Dellas a.d esluaries are k.own as areas of nel dcoos on ol sedimc.ls elher

car€d by r vers or suppleC by lhc saa. ThcTcflns oi Rercr.ncc (ToR)ol lhe slldy
requnes esrablshmenl oJ morpholoq.a panern usn! sar.rtl-a rnE!eaes,

Fiver/khalbalhymelry and olhcr av.rable hydro morpholoq,.alriara Tnc ToF also

slr€sscs on synhessar'on orobsetuar'on a.d€rpe . ceorro€lpeorr.

A nelwork o, khars or I naling lrom thelppn pa and p.nprrerarareas of the sludy

area casies tlre tunoll lo tlre BaoQ.r Oona nthemd,eacrporlon.ndlollre
Hatiya rrer i the dowfsteam porlion.lt is a lypi.l coasi rirer syslam in whch

sa ine vraler ntrudine 10 inland causes rapd morpholo! ca chan_oes A.crclon ol

mud rlals s lenllhen ng the da.ao. palh. The lanlrhenin-j ol loB parh r.rarcs lhe

engthef.0 ol i ow pahs accclcrales sed ieni.lon. Trre s.lc ,re 
'mroes 

ror r973,

1934, 1996, 2003 & 2005 have been collected and dE 1:en The dalzed rma'les

are lsed tc dercmiie he shorl lcm scics map Anayss ol eroson and accrelon

has been done based on lhcse llme seres maps. Thc consulanl has complcled

sutoey of Char NangLra, Noler Char and Ca.ing Clrar and balhymelrc suruey ol

rivers and khas or lhe Protecl Area {Harya Biver,Irianrlr kha afd Caring kha

l. the ea y rineies the wesle.. channe ot lhe Baggar oona/Halya Rver was

slled up and lhe rlver now drains v a ils eastcourse with i.creasifo dra nage palh.

Thls has led to considCrabe reduclion of discharae oi lhe upsteam areas

agqraval nq loodiro durino monsoon.
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t!e!!i s nscrrf ,ydBoFrchr(idqcosp. I

oul du.ing the Iidar cyclo

B ve s reducng wlh lhe

shoalrql s redu.ing lhe qua.lrty of

Consequenly lhe c.oss secllon oj

The coasla char land sludy aso observed lrrar rwo ol rhe daior khas or Baggar

Dona po ders are not luncl oninq wel due lo s ltaton. lt nece5s iar.d re ex.avai@.

orprlmaryand secondary dra nage ca.als orBaggar Dona/Hallya Bvcr b:s r.

n the report Feasblly Study on {rre Dcvcopmcnt ol thc cal.hmenl Area or

Baegar Oona Rver 2O0r" rh€ Consulanr also suogesled if lh€r repod ltat tlie

reg!alor s!ce (3 venll n Eanshkhaikhai (char Majd poldca wlrl b. .opcrallve

due to.losure at Sleamcr G al Th s can lechnica y be avoded by pannino lhe

cosure I the Halya F'ver dov,nslream o, Bafslrkhar lha oullalchan.e lPolder

Oplon 4) l. ihat way a large lresh ,.(er bas. cai be ailjed 10 lhe sy3tem

belvreen the .osure a.d the exslinq iery Ohal and the r.liorator sllice can be

ma f1.if.d !s af 'rlc.rairJarcr.orlrorsrructrtr€ ro' char i,laF po 
'jor

An apprcalon run.l€.sxvhle swl,/c (ll,'l"il lr:rhnmarL..r Nlode lor crllicardesg.

ev€ntshorvslhalllrepannedC.ossC:matFerryChat!11 redu..lhcldarprsmin

the Ha[ya F]ver s gnif canrly and llre .t!r p:d or the nvor $/ be suble.l 1o rap d

Pocer opton 4 lor the dev€lopmenl Dla.5 of Char Nailu a end Noler Char

crosesM;murkhlrandCannokrrarardvrl ad .s maii dra nage .hanne s or Chrr

Nanguia wirh discrr.rge ro Lourer Megh.a Closlr. of lvlamur kha wir lurlrrer

reducelhe lrda prism n lhc Nalya Fiver resull,ng 
'n 

lurlrrersiiaxoi

Ana ys s or sala rre mao€s (Fir C 2.1/1) l srro\rs lhal pr or 1o 1996 lhcr. v,ere no

exislence ol ca.fg clrar Du,ng lhc pcrod.2001 1o 2005 sz. ol arlhe thrce

chars in..cas.d bui srilh a.Jfferent rarc Carn! Ch.r dcveoped soulrrr2.a. I

appears thal char Na.gula arid Norer char have reach.d a slabe sze, llh1. the

srzc olCar.g Char has bcc. .croasng lFrO D233/ll.Alp.lsenllla'nurand
Carn! khars arc rrighry aynamc, comDaralvcy shnlov/ and uisrrb. but Halya

Brver is compa.alively morpho ogrcaly slab e. Localinformaton is lhat Madur kha

bed ieve isqeltino h(hervear lo vear
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widrhs o1 Halya rvcr at slcamer Ghal is aboLl llom wlh owesr bed ev€l -
2.498m PWD Al lhe downslream ol Mamur khal(ch 7 75 km)widlh saboul250m

PwD wnh bwesl bed eve 2 o20m PWD and al Az m Ghal loh. 3.70 [m) rhc

wdlh is abour 325m wlh owesl bcd lcve - 2 022 m PwD and al ounal lcrr 0 00)

the wdlh sabout650mw Lh oweslbed lcve 3 306m PWD

The Cross dam in lhe Haliya Bverdownskeam oi lhe Char Malid oltfll !vl creale,

a arqe ireslr waler basn 10 thc syslem bclwe€n lrre closure a.d the exislng Ferv

Ghal. The avenl srlicc drlining Char irajd poder can 5e manlaned as .n

inErna waler conrd skucture FUnhe.oo.e ercavaton/ rehabilrlaron of llr€

erisln! botrow pl a.d conslruclon o, n.w cuvert as pranned n rha F S on tho

devclooment oi the calchment Area ol Bagqar Donal llalya Rrver.ould bc

avorded alon! w(h some rcducton ol lho englh or lhe embankm.ntol Bover Ch.r

al Sloanrer Ghal e.d cross dam .n91h al the o S lhe clnalolchar r.4.ld vJrl5a

bggar compar€d lo Cross da al Feiiy Grr.l n s'ra and wil tr',o ve :d.jitiona cosl

or Tk.3 o milon more ac.ord nll to a.o!.r oona carcrlnenl Sludv.200l.

Basedon theanaysiso,prevols StudyRepo(s, recentfreld survevs. dvestioaton

resulls and slldy oi salclle maoeres,lhe study leam lound lhal lh€ cross dam,

located near lhe existing Sleamer Chat or elsevnere dodn sircam empodermeni

ol Char Nanoula and Noer Char and closing the 1lo!1of Mamur khal, wl reduce

iherida prism inlhe Hatiya Rllersioi lcanlly as a resulloi whch lfe ourer pa of

the river wilbo suued lo rapld siladon

3.4 Discusslons on the 2'd cross o.d options

coisidering lhe cofipex and dynamc snualon and exisln! envnonment ol lhe

area the consullants caried out delai.d hydro.morpholooi.al invesfgalon n thc

Bagoar Dona/faliya River syslem and n lhe Lowcr Meoh.a Rleralofo the Boyer

char and cail.q cha coast. The recenl reporls and salclile images and lhe land

sutoeyconducted if charNan!ulia, Nolercharand cainq chat are the ma n lools

are used in comparnq thecross dam oplions

2ic Cross Oam Oplionl across Dam:l Ferv Ghat) :

The Opton inclu.les lhe conslru.tion ot Cross dam al existing Ferry Ghat (Sleamer

Ghal) on Baggd Dona/Hatya Fiver as proposed in the Feasibllv Sludv oi lhe

Development ol lhe calchment Area ol Bagoar Do.a Rvel Under th s oplion lhe
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pDposed cosure wll redLce the ldal prlsm in the Halrya Fiver signilicanlly ard

lower pari oi lhe riverwil be s!blected to rapid silalon causi.g drainage probem

throuqh Ba.shkhaisuice oI Char Majid polder. The sludy aso ploposed 10 dven

the drainage Iow of the Char Malid po der to th€ Halya Flver n the upslream ol

lhe cosure Lsing the exslinq bo ow pit canalor lhe poder and con.eclng 1w th

lhe Barenkha klra ol char Moradona by constucling a culva( o. lhe errsl.g

road. There wl be no impacton BoyerCh.r plafned works

A iresh water reseruor wl be creal€d n the upslream ol th. prcposed cosure .

The negahve asped oi ths Oplion isthetlhe €xslino 3 ventsllice olChartlaiid at

Banshkhal khallo drain Char lvlald Porder lyilba lnoperali,re d!e Io siilalonln lhe

2]|clols qarn Qpl!!!:]2 (cro9J Aaqa!]Qlqorchllulj|q S]]lial L

Byco.skuclno a cosur. Damfear rh. ouliall ol aaisrrkha 
' 
kha

Pos l re p! nts oi O.1lo. 2

lr) A arle lr.sh iarcr basLn could b. add.l to the syslem bexreer the c osure

aia lhe ex sl .g ,eiiY !hat,

(2) Thc 3 v.nls!.eol Char l,lalid Pold.rcan be m.fl.incd.s a. int.rnalwaler

conlro strucrurc lor Char [1a]'d

13) Area clt oul on southern sde ol Char Malid durng the F S n 2001 can be

prolecled,lrr the dran!ed.o.dlron lexislence or no loresl).

(a) The cx.avaronn€habillalon or lrre exsirn! borioN, pt (ifside roica an.l

conslruct.n of neur c! ve cou d b. avoided

(5) Some €ngLh ollh. embankmenr empoldeflng BovcrChlr l,om Feriv Ghai lo

.irlIar.r Bansrrkhar kha urirbe redLc.d
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The negalive poinls are -

(1) The cosure al D/S ol lhe oudalo, Banshkhal kharvrilbe bOler ii s:e aid

coslicr rhan rhalo, rhe c osure al Fery Ghal. Durng rhe srudy n 2001 ,rwa5

eslrmalcd lhat af addiona amount oi Tk. 400 mllon w I be requr€d

prescnlvalue (2007)olwhich wllbe around Tk l4 00 mr lon

(2) The ower parl oilhe rverwl bevllnerable to rapld slblion

2'd Cross pam Oplqrj IC!- sl O?4 4r lDllol.lvlao!! l{!!Lll!- llri

This optron includes rh. co.structio. ol cosure al downsneam sLream oI Mamur

kha ou(arl or lurlher down lowards the ourTail o{ HaIya B ver. (ramlr kha has

b€en proposed io be closcd in Ihe developmefl p ans io, CharNanglliadnd Nioer

chai bv embankmenl N4aml r khallras been workL.q a5 d'slrbulory chafnallor

cofveyancc ollidalwarar kom castcrn sd,E of lhe protecr a,Da ro Nar ya A ve. The

ds.harqc ol Manrur kha aong wnh oic dra.agc dsclrn.ge !r char Milld pold.r

and !p and llov/ of lhe protccl area was rhe ,E'n source oI !p;nd I o!1 1o Nal ya

Brver Si..e arnhese dis.hargc ccascs ro flo\y (o Hatrya Biver lhe iidalprsm rhal

willenler throuoh lhe oudarlol Ilre river vrilmeetd.ad eid at clos!re s le.nd \rl
cause rapid srlalon n lhe lo\@r part of the iver

Pos live ro'nt ol oDr oi 3

r) a arge nesh urater basrn will be.dd.rl ro lhe sys(e r belween fie cosur€

and:he exisring Fery Ghal.

2) The lenglh ol emba.kment ol Boyerchar can be reduced lrom Fe y Ghal lo

3) The excavaof and rehabiitalion oi the existing borow prt (inside po dea aid

conslruclron ol new cu vert cou d be avo ded

Malor negalve poi.l is the bilgarsizeollhe cosurelhan lhat al o/S of Cha Malid

ouual inlolv n! higher risks and conslruclon cosl ol fte closu@. This wlllle.gth€n

lhe fow parh and wr lrelard the Iow veroc ly.
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, &v ciaE h rh. v.bly!t&rq!i!!1q!ds :llr) ,. -___- E411!!!!1rr Laltjo

- Location at lunher D/s wil turth€r incr6a56 th6 isk ol constroclion of closlre as

w€l as hug6 incre6e in conslrucuon @sl ll may also creale unoxp6cl€d

- mo.phoogicalchangesduetoiasterraleolsitalion.

Selecr.d 2d Ooss Dam Oprion

Considering the discussions above, Oplion 2 ol2"d cross oah on Haliya Fiver al

o/s ol Bafshkhali khal outlall is the most Javourabre one and selected lbr
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