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SetuicesJorSuppo ol rhe Feasibi ily Study on the Development of NerT Chars in theVici.ity ol

Boyer Chlr {under CDSP-rll)lve are pleased lo subml rhe FinalRepon orhe study n s sels

ior iavour ol your knd dlsposa Tlie Feporl conssts oilwo Volumes-The Main ReFortand

t is sraled here that the Dr.fi Reporl was submihed Io you on 11,0507 and commenls on

vrhich receivcd lrom you on d ffer€nt dates. A Te.hnicalsessio. on fie Study was held on

250607 in lhe BWDB Conference Foom lvh€re the srudy resufts were presenled and

Based on lhe dscussons and decisons ol lhe lechnlcal sessiof and commenE received on

th€ dGII, ths Beporr on suppod oi the Feasbrry study on lhe Deveopment oi New chars in

lhe Vic n ly ol Boyer Char has been linalized,
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2 The Coo.d nalo/Ch el Tech.ical Ad! sor, CDSP'llr,ohaka
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Poject Area 63s2 ria
Crazng/Lesk Area 3795 ha

Cu lrvab e A.ea l7a3 ha
Exsting Homesteads 533 Nos

Land levelyel lo be malu.ed.
Feas biity siudy lor empolderino
1o be delayed bv 5.7 years

Polde.options ol chaiNanqulia & Nolerchar

Salient Features oi Part -A & Part - B

Highlighls

Features

CultNateicu rvab e Aree

Mulrpurpose cycloie sheler

Salient Features ol Part-C

Char Nangulia Deve opmenl Plan

Noler Char Development Plan -

Pre minary Deveopmenl Plan oi

Eilernal Drainaoe Svstem Sludv

Opi on 2

Optioi-3:

2 Polders, Mamlrrhal andCa nq KhalOpen

Seecled Opron oprio. 4

1 Poder 2 Drainage Unts, tulamur Khalclosed

1 Polder 1 Oranage Unit, (,Ianur Khaland

i Pode.,2 U.ns, Mamu Khaland

Slient F€alures oi Pa!t-D

2"d coss oam on Halya River
wrlbe localed at Drs oloutal ol
char Majd out or the lrrree

Hatiya Five. avoded as
drainage outfall channel due lo
its susceplib ity to elrng uP rn



EXECUTIVE SUMMARY
General

G1

6J

This repo named' Reporl of Support ol the Feasblty Sludy on the

Deveopment oi New Chars in the Vicinity ol Boyer Cha.'9ves study on CDSP

Type DeveioplLerl Plans ol Char Na.oula and Noer Clrar which are

empoderable in r€sFecr or and €ves and rocal peopes demad, ergll!!l!!4r
o-e.y-etpllc4Ban o, Caina Char comparalvery a newer cha. yel (o be matured

.la.d levels ana ExternalDrainaae Svslem Stodv

The sudy has been conducled lrom October 06 wilh a sludy period of 6 months

under a consullancy conlracl belween oeveopoe.t Design corsullanls Ld. and

Assocales a.d ABcAolS Euroco.sur BV the TA ConslLra.l o, CoSP.ll lnder

the protect rmpenr€ntalon program ol llre 6o!er.frent ol Eangladesh with the

Tech.calAssslanceoltheGovernme.lof lheNehe,ands

The Fepo( has bee. prepared ln 4 Pads and presenled in lvro lolumes: [1a.

Reporr and Annerurc The lvlaln Report.onla,ns Exe.ulve Summary Pad A

Char Nanguia D€ueopmenl Pan Part B : No cr Char Deve opm8.! Pla., Pan C I

Preim.ary Deveopmert Plan of carng char and Part 0 : Erl.rnal Drarna!€

Sysl.m Slu.Jy The Anferure conlalns Frclres Ln Encrosure 1 Tables n

E..osu,e 2 and olhors n Encosure 3

Pad A a.d Part B stud es dea r v]llh 4 study componenls as per ToF oul ol10

requned for the lurl Feasibi ly sludy: Ihe 4 components a,e : a Topography

Waler Managementand Land Suilabliryt b AgrcLlureand Livesiock, c nlernal

lniraskuclure and d Envronmenra mpach Pari C : Prelminary pan slldy

deas Topographyand Water Management asperTOF oLlol,l requned

Th-o sludy area s n SoLIhe,n Noaklrar, at sollh.most exre.son of main rand by

newry accrered chars . subaho crrar and Nariya uFa2ras and lals wlhn BIlvl

co.ordrnares oI abolt 432 000 503.000 Nodhings and 612,000 630 000 Easlings

Morphologcal deveopmenl in the area is very complex wlh mlch more land

accrel on comparng to erosio. New char land ssl iorm ng o.lhe soulh ol thc

sludyarea Localon ol lhesludyareals given i. Fig. G5.

G.5

ODC LTD,



G-6 : Char Nangula and Noler Char beng side by side sepaEled by Mamui kha and

possessng armost same hydro morphology have been consldered bgelher lor

empode ng opliois wlh requred perphera embankment, sluices and mproved

dra.age network The oPlions are i

I Two Polders Oplion wilh separare Char Nangu a Polder and Nol€r Char

2. One Polder 2 Dra nage Units Opton wnh Char Nangulia - Noler Char Po der

havino lwo drainage u.its lor $e nto .hars

3 One Poder 1 Dranage LJ.t Opuon with Char Nanguiia Noler Char Polder

liavln! 1 dra.aae unljorlhetuvo chars and

4 One Pode.2 unlsOpllon avoid ng Hatya Fler asdrainage oudslchannel

ar th€ louroplons have sxong lndi!dua positve polnts

opl on 1 keeps lvlamur khal open wh ch will cont nue ls lldal f ow and a ong wilh

char Majd and char Naigula dranase dscharles is erpected lo contbule '
mainlainlng channelsecllon ol Hatiya Fiver bul has the risk ol ils si lrng up in lhe

Opl on 2 wi I have dra nage eflciency due Io dra nage d slrbution lor the lwo chars

bu1, closed Mamur kha is ikelytocreale rapd sillatjo. in Haliva Fiver'

Oplio.3 has onyone s uce alsoulh'most o.alon to dscharge lo LowerMeghna

Rver, but drainage el,iciency wl be less due 1o acc!muaton ol \{ater near the

dranag€ s u ce area lor comparative y lower l3.d evelsof Nol-or Cha.

oplon 4 has dranage efllcencl with separale dranage unils and avoids Nativa

Fver as dra.age out,alchannel and uses Lower Meghna Fver and fatya

Chann.las da naAe outlarls Any siltalio. . Hatiya F ver wilnol lmpact drainage

DOC LTO.
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Figure: G5
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Support oathe Feasibilily Sludy on lhe Oevetopmertol
New chars in the V!9iri! or Boler Char (undercosP-llo Final Feeo : E,(ecutlve Summaru

Comparing ihe positive and negative points of the Jour Options, Option 4 is the

most favourable one.

The selected Option is the Option 4. Development Plans of Char Nangulia and

Noler Char have been prepared accordingly.

G-7

G-8 Estimated development plan costs of

Char Nangulia Tk. 694.103 million

Preliminary development plan cost for

estimated cost is Tk. 1 034.010 million.

the two chars using 2006-07 rates are:

and Noler Char Tk. 314.735 million.

Caring Char is -fk.25.172 million, Total

G-9

A-2

A1

Major environmental irnpact on the two development plans will be transforming

tidal inundation/flood affected and water logged area to inundation/flood free and

d.ainage improved area with gradual ilushing out and leaching of soil salinity to

grve a secured environment for T. Aman production and reduced soil salinitY to

allow Rabi crop cultivaUon.

Part - A : Char Nangulia Development Plan

Char Nangulia Development PIan area fAlls in Subarno Char and Hatiya Upazilas

ol Noakhali District. The plan is to prevent tidal jnundation/flood, improve drainage

and reduce soil salinity for the purpose of increased agricultural production.

Topographic surveys at 100m grid have been conducted for preparation of the

plan. Land elevations of the area varies mainly between 2.75m and 4.75 mPWD

with maximum area of about 88% between elevations 3.00m and 4.50 mPWD.The

plan area ls about 8994 ha with 6964 ha \77"/") of present cultivable land. Area-

elevation and present land use are given below:

DDC LTD.
CICDSP\FInal F€poriEx€cu Summ.ry G€n.ral, ABCO.doc



supporr o1 lhe Feasibility sl!dy on lhc Deveropmenl ol
Ne; ch ars!! lnqvje Lljfi-el q;yeac h! ! Lu !.d el]: ogB-lll Ilna L F eport ; Exccu rive qqlrda'ry-

Char Nangulia

Area Elevation

Elevation mPWD Area (ha)

<2.75

2.75 - 3.00

3.25 - 3.50

3.50 - 3.75

375 - 4.00

4.A0 - 4.25

4.25 - 4.50

4.50 4.75

>1.75

Total

395

350

1357

2616

1483

1242

314

244

8994

Present Land Use

Land Use Area (ha)

Project Area

Cultivated/Cultivab e Areas

Grazlng/Fallow Lands

Foresi Areas

Fishery Areas

Khals

Homesteads and Ashrayan
Kendros

Ponds/Ditches

Boads

Bazars, Schools, N,'1osques,

Playgrounds

8994 ha

6964 ha

782 ha

54 ha

381 ha

202 ha

492 ia

75 ha

15 ha

29 ha

A 3 Major intervent ons lor prevenling tida lnundation/flood and drainage improvemenl

and for internal developmenl are: Drainage sluices, Ernbankrnent' Be excavalon

and excavalion of khals, Rura Roacls and Cyclone Shellers etc Detai ed st oi

rnlrastruclures are q ven below:

.WateT Manaoement lnirastructures

. Dralnage Sluice DS-1 , 1OV - 1 5m x 1.Bm - 1 No'

. Dralnage Sluice DS-2, 5V - 1.5m x 1 Bm - 1 No'

. Embankmcnt, Sea DYke - 25 50 km

. Embankment, lnterior DYke - 3'50 km

. Closurcs on khals I Nos'

. Be-excavation of khals - 63 78 km

. BorrowpivPeripheral link channel 14 83 km

DDC LTD,
cxcDSP\Flnal AerodEx.cu Summa.v Gener.l. ABCo-doc



suppod ol the Feasibilily Stldy on lhe Development or
New- chars in the viciniti ell&iyelcler ( !qq:-c.8,sP-:l!ll Fi!a!EepqlliElqcutiveJqlnlltalv

Internal lnfrastructllres

Bural Roads iType R'2)

Bridge 20m span

Bridge 15m span

Bridge '10m span

Culved Box 1 vent 4m x 3m

Culvert Pipe 0.60m dia

Mult!purpose Cyclone Shelter

Community Ponds

Deep Tube well

Latrine

Publlc Tolets

Pond Sand Filter Schemes

Rain Water Harvesting Schemes

37.77 km

3 Nos.

3 Nos.

2 Nos.

1No.

B Nos.

17 Nos.

43 Nos.

607 Nos.

9350 Nos.

11 Nos.

30 Nos.

60 Nos.

Design crlteria and standards followed were of BWDB for water manageme't

rnfrastructures and ol LGED for internal lnlrastructure.

A-4 Civil works estmated costs using 2006-07 schedule of rates are : lvater

Management lnJrastructure Tk. 431.166 million and lnternal lnfraskucture Tk

262.437 tnill o., -Total Tk.693.603 mil ion. ln additon, Tk.05 mll on has been

provided lor land acqLlisition. Total cost is Tk. 694.103 mlllion.

A5 Total cropping intensiiies of Char Nangulia is expected to increase lrom present

140% to 155% in 5'h year of project condltion and to 170% in the 1o'h year'

Produclion benelit from increased crop per year is expected to be 6424 metric

tons from 5rh year and 13487 mekic tons lrom lorh year.

DOC LTD.
C:iCDSP\flnal B.po^E:..o Summ.ry G€n.ral ABCD do.



&qeiai! h rhe viqiljlyolEo!!!n (undclcpsf:Ili

Part - B Development Plan of Noler Char

B - 1 Noler Char Deve opmenl Plai area rals n Hal ya Upazia ol Noakhal Dislrct The

pan is to prevent lda rnlndalion/l ood. improve draifage and reduce soi salnly

lorllre purpose o, ncreased aorcul!ra Froduclon

Topoqraphc s!tueys al loom grd have beei conducted lor preparalon ol lhe

plan Lafd eevalions ol lhe area varios mainy belwe€n 2.00m and 4.00 mPWo

wlh maximum area of eboll 33% belween elevalons 2.25m and 3.75 fiPWD.

The plan area is about 269r ha with 20ll ha (75%) or present culvable and

Area e evar on and present and use are gven beiow:

NOLEF CHAR

El"rn6._.PwD li-" (h") 
t-.-=_r3' 
I

225 2.50

350 375

curtvalea,Icu Lvabre ar€as

516

503

62 Bazars,Schools Mosques,

Major lntervefl o.s ror prevenlin9

and lor lnlcrnar deve opnenl are l

and excavaliof oi khals Flra

nlrasrlctures are g ven berour:

tidal nurdation/l ood and draina0e rmprovement

Drainage s uices Embankme.t Fe excavalon

Roads and cyclone sherters. Deraied lisl oI

419e ogl

DDC LTO.
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Water lualaaemenl lnlrasiruclLres

i!4!lEcP!!!il!!!!!iv! gqro,ry

DrairageSUce DS-1 7V 1.5m

Embankmenl, Sea Dyke

Embankmenl, lnterior Dyke

Borrowp VPeripheral link channe

Iolowed were ol BWDB

13.25 km

clNen Bor 1 v€nr 4mx3m

Murli PurPose CYclone Shell.r

Po.d Sand Filer Schem€s

Fain Waler Haruesting Schemes

cvi woas eslmated cosls using 200607 schedue ol ral€s are vlaler

Managemenl hlraslructureTk. I75.725 milon and nlema Lnlrastruclure

Tk 139 0r0 miilon. Tota Tk.314.735mlllon

Totalcropping i.lens ies ol Noler char is erpecled to ncrease lrom presenl i 50"n

to165% n Srivearand 130% n Ihe lorhvearin prciedcondii6n

Poducto. benelit lrom ncreased crop per yed s expecEd lo be 444 met c lons

lrom sr" year and 24s5 mek c lons tom 1O'h ved ot proled.onditon.

ODC LTD.



Part-G : Preliminary Development PIan of Caring Char

1052

caing char Prelimnary Development Pan Area is the soulh most exlension ol the

ma.and oi Sollh Noaklraiin Hatiya Upazla and s in devolopn! slage ..espect

Lr has an area ol about 6352 ha divided in lo 1Dainage Unls ard named as

Easlern, Soulhern weslern and Nonhern Dranage units.

Topog6phi. s!rueys have been conducled al500m grid. Land evelva es bcxveen

I 5o2m and 4 426 mPWD. Nraxlmum land area ls wthin 2 oom aid 4 00 mPWD

covering aboul 77% ol the char. Prese.l land use giles lhal maximum area is

gra2'no land (mofe lhai 55%)and culivaled ..d 269;. Thcrc are 533 homcsieads

and l$o smal Bazars A.aa-clcvalon afd prcsenl land use s gven b.ow

CARING CHAR

Empo derng and level6 a cr tcalissue lor lhe char. Majoritv area ol the char les

bei{een 2.oom and 4.oo mPWo Compared wlh ch& Nangulia (beh{eer 300m

and 4so mPWo) and Noler char (between 2som and 4 00 mPWD) empoderng

and deve opmenl pran study or Ca n! Ch& may bo darayed bvslo7vears

DDC LTD.

2.50 3 00

3.00 3 50
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mmediale measures Io be laken up lorlhe present hab lations ln respecrol lnternar

l.fiastruclures are r Cyclone shellers 2 Nos., Fura Foads 10 km, Community ponds

5 nos. Lalrlnes5S6 nos., DeepTlbe wels 3a.os. and provision lor some socal

aiforeslalon wlh lora base year cost ol Tk 25.172m] or.

Part - D External Drainage System Study

D

Haliya Fver is the main exlema drainaoe cha.nel n lhe study area dscharong

its oudlow to Lower Meghna Bivcr. orainale diversons ol ls upper calchme.ls

aready planned ro d.ain to Meghna Fiver lowards west by lwo closs oams on

st cross dam diverls dG.age ol upp€r catchmenls ihrough Jar.dona khaiand 2"r

crossdam.i sr,canr.r Ghal lFcry GhaO pans ro dven hd.ar.xnrcrl

comprsrng Char []aradona and CharNlajd Po der lhrougn Boy.rChar

The prese.l sludy ne.ded 1o a55es5 surrable ocarion oj the

amon! lhe lhree aler.arivcs - ar lhe Fery Ghar, o/s oi char

iurher dolvf stream

The2-'Cross Dam on Baxya F ver has been decded lo be localed at DrS olChar

Majd dranage oltial lor dive.so. oldra nage ol areas .clud.! CharMald Char

Maradona and area soulh oIcha. Malid Halya Rver has not b.cn proposed as a

draina!e oufal channellor char Nangura aid Noer char Ior its susce!1rb 
'ry 

1o

slring up nslead. the r dra nage discha.ges ror thed have been panned dne.l lo

Afie, the olanned d,versrons a.€ mpemenled Nalya Rver clrannel se.lion ul
keep oi adjusling lselrnal!ralyto 1s rcduced row conditio. and ulrmaleryv/i bc

ooc Lio.
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Abbreviations

AEz Ago-ecolog calzone

BADC Barqladesh Agr cullural Oevelopme.t Colporalion

BABI - Bang adesh AQicullure Research lnslituie

BBS - Bangladesh Bu reau oi Statistics

alwTA ' Ba.qladesh ln and waterTra.spo Althority

Bll B6nch Mark

BRAC ' Bangladesh Fural Advancement Commitlee

aBB eangladesh Bce Bessrch nstirute

BWDB BanqadeshWal€rDeveopmenlBoard

CoSP Char Deve opment and Seflremenr Project

cEcls cenrre Ior Envno.menlaland Geographicar lniomal on serui.es

cEP Coash Edbankm.nl Protccr

CEFP Coasta Embankment Fehab litalion Protect

C Cropping rnl.nsrly

DAE DepadmentolAgculluralExlcnsion

DAN DA Darish lfrernalona Deve opment Agency

OC Deputy Commissioner

oDc ' oevelopment,Des9n consulEnrs Ltd.

DLs Depa menrolLiveslock

ooE Depanmenrol Envnonment

oPHE Deparhenrol Pubic Heallh Engineering

DTW Deep Tube wel

DS - Drainagesuice

EIA EnvronmenlallmpaclAssessmenr

ElAlr/ t1. olr "1d'lrpjrr !sqe.s r elrlvalr'
EMP E.vnonmenla Manageme.t Plan

ESPP - Esllarine SuoeyPlol Protccl

FAP - Flood Aclion Plan

FCD Flood Conlrcland oranage

FGO Focus Group Discussion

FMO - Flood ManaOementand Drahage

FPCO Flood Pan Coord nal on Organ zalion

DOC LTD



N.w cts rnrhe v!rn y o, Bo,.! cnll(qdg co!!rl!!)

Fs ' Feasibirlry srldy
PWO Future Wilholt Prcject

FWP - Furu6 with Pojects

GDP - Gross P€rCapila Development

GOB - Govemmentol aangladesh

HCL ' House ol Consullanls Lld.

hh - Households

HW - Hqh YleldVariety

IAM ' mpactAssessmenl Mat x

ICZM - lnlegraled CoastarZone fi,lanagemenl

lEcs - lmponanlEnviro.menlalComponenls

IEE - lnlliaEnvironmentalExaminalion

IPM - lnlegated Pesl Managemenl

IRF lntema Bat€ ol Relurn

lucN rnrernar onal union ior conseearlon ol Nalu@

IWM - lnslluleolwater Modelrng

Km Klomel€r

KSS Kishak Samabaya Samly

LCS - Landless Conl6cting Soc ety

LGED Lo.al Government Engineer ng Oepanmenr

LRP La.d Reclamation Proje.t

MCA Multi lleia A.a ysls

MES Meghna EsluarySludy

M M iio.
MOA - Mlnistry olAg culluie

MCS i Muft purpose Cyc one Sherler Programme

MOL M nistry ol tand

MOWF Ml.isIry oi Waler Fesources

Mr Melr c ton

NcA - Netcullivated Area

NGO Non Govemmenl Organzalon

O&M Opeialion and Maintenance

PLoP Pa cipalory Livestock Oevelopment Proj€c(

PI"4U - Projed Ma.agementUnr

PT PlaneTable

DDC LTD



hd Dowropme.r or
!ry elrlls !!!r1c viqillrvllEsvelcl'.qr(uldlr qoslillll

PWD - Plbic WoAs Depadmenl

BL - Beduced Level

FFA Fapid Fu€lAppraisal

SIA - Socia lmpacl Assessmenl

SOB - Suryey ofBangladesh

SPAFRSO- Space Researchand Femole Sensing Organiza0on

SRol SollFesolrcesoevelopmentlnsllute

SWMC Su a.e Waler Modelrng cente
TOB - Tems of Fele.ence

TBM ' TemporaryBench Mark

UP Unioo Parishad

WARPO - Water Resou r.es Pla nn inq Orga n ization

WL Waler Level

xEN - Eteculive Engineer

GLOSSARY

Aman Rice produced duri.g lhe Kharl llseason

aus Ficeproduced dur.g lhe Kha.l-l seasor

T.Aman BroadcasuTransplantedAman

BoD - Rice produced dlang lhe Bab season

F.nhcn.r.s!relembankmenl
' Ch Newlylormed land n esluary/river

Karcha - Temporary/ea hen

Kha Natu6lorman made earthen channel

Khariil - Laleslmmer (Julylhrough Oclober)crop season

Kh4l I Earlysummer{ Iar.h Ihrouqh June) dop season

Babi November lhrough March,crop season

Monsoon Perodol6.s slarting h Juneand endlnq in Oclobor

Lesk Localterm tor a sloFino char area lhaigoes u.der water duing normallde

ODC LTO



PART _ A
CHAR NANGULIA DEVELOPMENT PLAN
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CHAPTERI: INTRODUCTION

PART.A
CHAB NANGULIA DEVELOPMENT PLAN

Crar Nanguia ls a iady slable and developed new char at th€ south_ward

extenslon ot accret€d clrar lands i. Soulhern Noakha iin lhe vc niry ol Boyer Chai.

The char reached alempoderable and leveland as su.h needs lo be developed

to provde. many prolecllon Io rhe agricullura land tom sali.e lda

nundation/iood and to provide dGlnaae mproveme.l

Land B.camamn Projecl (1973.r99r) or lhe Governme.l o, Bangladesh

deveoped Char B.ggardona as a plol rlra developmenl prolecl in additon to

sutoey and srldy of Megrrfa Estlary ulh Dutch Technca Assstance As a

co.lnualon, char oeveopmenl and s€llemenl Proiecl (cosP) came . i994,

also wlh Dulch TechnrcalAssisla.ce lor mplementalion ol Baggardona I char

Balr Teck Char Malid Ch., Ilaradcna. r!4uh!ri Char and Boyer Char under

CoSP l& llwih BWOB LGED, DAE Minstry ol Land OPFE and oeparlhenlol

Foresl as Execuln! Agencies BWDB be.g the Lead Agency. BFAC aleadn!
NGO is also asso.ared wlh lhe prolramme cosP deals wlh efrpoldeing new

Char areas lor rhe purpose ol sellem.nt ol land 1o the afd ess and lhrough them

increase or aorcurlural production n Ihe lands lo be saved lofr tida/saine

inundallon with mproved land dranage. CDSP aso provdes deveopnent oJ rura

road communlcarons custer villages waler supply and sanilaton, cycone

shelers and mangroveioresl bells and soca lorests

Presenl Pan preparation (Parl A Cha Nangula Deveopme.l Plan) is a pan oi

"Suppo.t oI th€ Feasblly Srldy on lhe Dev.opmenl of New ChaB .lhe Vicnily

ol Boyer char under cosP lll" coiducled Lnder a consullancy conlract lor 6

monhs nom ocbber, 06 belrveen oevelopment oesg. consutanls Lb and

associales andaRcAD s Euroconsllt Ltd., fie TA co.slltanl oi cDsP_ll
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The Suppo ol lhe Feasibitv Studv on llre Deveopmenl ol New Chars in lhe

vicln ly of Boyer char covers the lo low ng:

Parl ot the Feasrblitv Stldv of Char Nangula and Noer Char lor the

preparaton ol cohprehe.slve deveopm€nt pLans lor lhe lwo Chars Ol lhe 10

componefG or theleasibiitv studv (art.3I olToB)lhe presentslldv coveG 4

componefls Topog6Phv, waler Managementand Land suLtabi ryiAg cuhule

and Liveslockl lnlenal lnlraslructurel and Environmental mpacls sludy resuls

are n Parl A Char Nenllla Devaopme'l Plan and Pad B - Noer Char

DeveopmentPan

Pa oi lhe Feasbllv sudy lor lhe Preimnary oeveLopment Pan lor ca'ng

char ol the 4 components: lhe prasent sludy cove6 onlv 1 component:

Topography and walar N,ianagemenl (Ar1 3 2 ol ToB) Pa't C - Pre mna'y

oeveopmenl Pa. oICa.inq charlives lhe studvresurs

ExGrnal Dranaoe Syslem Sludv lo creale adequale dralnage co'dllons lor

dE naqe unirs (polders) Pad D gves lhc sludv resulrs

The ma n obteclive ol re Deve opment P an is to provlde proteclon ol lhe area

nom saline tidal nu.dalion/iood and and setemenl 1o lafdess larmers and

cDsP lype rural deveopmenl The physca nteruenlrons w nclde perphera

embankment wlh drainage s u ce, rura road includ ng bI dgelcu vens'

mult purpose cyc o.e shelter and san lary and waler supp y lac lLtes

The Pa. area Ia s n Subarno char and Halva upazias ol NoakhaiDislrDl The

unions are char Bala in subarno char and chansndi n Hativa upazia

lhasalola and area ol89s4 ha. Agrculure ol he area s afi€cled by saline lida

nu.dalion/ood drainale co.geston and so sa nilv The area 6 crse'rossed bv

numerous lda channels and creeks But, main ddlnage kha s receive ra nl' runolr

aso ol area beyo.d nonhe.n boundary lhe p a. area is shourn n Fig G I 2

1,3 Objecllve ofrhe Plan
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CHAPTEF -2: SUEVEYANO INVESTIGATION

2.1 Enqineerinqsurveys

Enqneerng Sutueys nclude B€nch Mark Sufr€y. Topographice SuNey, Brver

enr and Road sudey

2.1.1 Bench Mark Survey

Ben.h filark (Bll) vaues have been caried Io the permanent ob]ecls wilhn lh€

proreclarea lrom lhe.earesl avaiab e p€rmanenl B€nch Mark (PWo).

On.- p.rman.n1 BM rras b€en sel up by COSP / BWDB.T rhe Bash[ha is u ce

s1e n Crrar MaId Poder havn9 a varue or s !791m PWDI Eirsrng BM al Char

Llald 3 venl suce and TBMS arsluay area are presenred in Map Fo.

G 2 I 1 1En.os!re-] Annerurevolumc).

2,1.2 Topoqraphical SurveV

Brvlsel !p byCOSP atlhe Bashkha is u ce in Char i alid Po der was coniecred

by GPS measuremenl wilh an accuracy beow 5110 cn per r00 km (bolrr

horzonlaly and vedicaly) lo gel llre horlzo al co.ordnales for acculate

posloning ln lhe sludy area and are lsed as conko p.inrs lor caryng oul

Suruey ior pr.dlc ng cotrect lopog@Fh .al maps.

DelalS!tuey was cared oul in the a.eas ol Char Nafglla. The exisling

realures such as iverrkhals iver banks, ponds, roads, houses and mangrove

areas and rocalloi of exsrnq Tubewels erc. have been taked by ollser

melhods.

r00m x 100m size gnd sureys have been car€d oul n char Nangulia. Land

evels relaled 1o PWD eves al each g d have been laken, and also wher6

abruptcha.ges ofland pro,lle have beeniound
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Topooraphical map ol char Nangula s presenl€d in F g. A 2 1.2 (Enc osur+ 1,

Ann exu e Volu he) res pectively.

2-1.3 EmbankmenvRoad Su ey

Longrldnal a.d cross secl on suryeys were cairled out for the exis[ng roads

and emba.kmenl borderng Char Nangula. The proposed ,lood embankment

aong wth lhe propos€d inlerna road nelwork syslem empoderi.g Char

NangLlia were also suNeyed,

For the ono secrion, spot leves aong the cenlre .e o, rhe alignmed ol

proposed embankmenrlroad have been taken at r00m inl€.vais or closer,

dependng on ground prolile Lev€ls ar clos€r inleryals have lr:ei taken lo

represe.t the actu. prcl le ol deplessions raised lrounils and khas cross na

' eer oca-n en"oao a 9' 'e'l

For proposed embankmenl/road cross-sedons have been laken al 100 m

depend ng on qround prolie and €xle.d ng over 10m or m.re

and al 10m apad o. c ose. al abrupl changes depend n9 lpon lield dond tion slh
spor evas Three cross-secrons have bcen rakef ior a kha cross.g lhe

emba.kme.i,'road algnmeil, one aoig lhe deepesl eve ol khaland lhe olhe,

lwo a onglhe banks ol lhe khal

ln case ol exslng embankfient/road, spol l€vels al cenlerlne Mo edges ollhe

oesr loes on eilher slde and groufd exrending 30m on e $er side ol Ioe al1ofr

apan or closer dependinq on ground condilons have been laken Adiilonalspol

leves, where requned were raken on slopes of rhe embankmenl and rcad lo

complele the l! lsecl on The islol Embankmentand Boad surueyed s 9ven in

OOC LTD,



rable A2.1.3 : Lisr olEmbankmenr.nd Foads SL'veyed.

I i Proposed embanlmenr sea dyle cum
HemJyerpu, Bazar ro .oil uence po nr

L'!,1

P'oposed en banl'en "ono-lJ orVon- 'ol oBc.nl'cll

ExslinqEmbankmenrolDoderCrrarMa d(rom BashkharisLu'ce lo
Porde, 59/38 lKaz 

' 
oolan

Oescripl on ol EmbankmenlRoad

Exisrn9 Embankmenl olPolder59/38 om Kazn Dokan Io Kamar

Ex sr ng Embankment ol Poider596A tom Maylam Aazar lo

r L8e!Lr Exisrng Foad kam Kamarar

Purba ch.rMaiid lo p,oposed embanrmenl (via Bhum hin Bazar,

Bhum r n Bazarro Syedpur

(HaliPara)1o orJn(hoa Pol.e camp Ja

Jame Nlosque va Ka adu. Aazar,

2.1.4 Fiv.r and KhalSuruey

Longlldlnar and cross secl on s!tueys were conducled 1or exstinO drai.age

channes/khas and vars.

For longiludifa prcfile, lhe spol levels ol lhe exisling river or channe beds and

bafks have been taken ats00m nl€rualin lhe caseofmain chann€lor verand

room inlatuas n trie case orbra.ch or smalchannels. The sutoeysrarled iom
ihe oulla I of rrre .hannel p,oceeding lowards upslream.

DDC LTD.
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The cross se.l on ol exlslln! channels has been Gken al sOOm and 100[
inletoas or close. dependiiO on ground condilons in the main and branch

channels Al cross.secllons were made perpendcutar to lhe longlrudna

ali9nment ol the .hannel al polnl ol suruey. The cross'sectian covered lhe ful

wdth ol the channeland exteided up lo 30m on eirh€r bank side

The lstol r vers a.d dra nage chaine s/khals suryeyed are qiven in

Table A2.1.4 Ller o' orairage C\annels khais Surveyeo

2.1.5 Presentaiion otSurveyDala

Field sutuey dala have been pro.ess€d by using

suryeydalahave b.an p@seiled as berow:

rhe compur.r pa.fages The

exisln! emban[menl al Crrar Malid rre potted

horizonraly. The desiqn

OOC LTD.



' Exisrrng ivers, channets and khals prorites of bed along wrh design bed

were drawn

. Tlre prolles also show lhe loca ons o, atthe exsling roads, khas and

slrucluras and the names o, alproposed suuclures wth the tndvdual
chainages in km.

, c,oss.se.rons were plo cd ro lhe scae5 ot 1:200 lencaty and t:sOO

horizonla y

Sufuey,esulls are prese.led n A Enctosure 1. (Embankm€nl -

Fg 452.r. Fg A52la,DrarnageKhar Fg A 523/1.9.F9 D22b
A 2 2b11, O 2 2c and A 2 2cl1

2.2 Agricultu.e Survey

r&Lc-h!!i! lnq_vlsLJly q!!qy.!lriir!!ds!!0sE
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Char Naigu a has a proj..l area or 3994 ha and ner cuivaled area s696j tra

axd an esl'ma1.d 3s00 househords (rrh). crop !roiuction (Agncuture) n Char

Na.gu ia ma n y sufiers lrom dra nage congesl on, t oat inundalio((ood ng and

sainry. So the lask ol lrre sludy is ro sove ihe drainale.ongestion a.d
abno nar,rood.0 afddesaunarion o,the sou[] y/esleri parr

The malor objeclves ot lgricullurat compone.r menroned n the rOB are as

lo dererhine land rypes, soi characreislcs and suitabtily and tand use

wds pre ana posI Prolecl sillaton.

1o dentiry major crops, area under each crop ye d, cropping inlensryand
prodlclion at pre and posr project cofdnion;

- lo ana yze la.d lenure sysled and socio-economic condilions of rhe
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' ioeslifrate cropdamaqe duetolloodn! waledoggng andsain yl

. 10 assesslhe presenl suppon setoices (exlensioncred and market)i

lo deveop/suggesr nreruention b remove the consl.alnb ncUdlng iiel4
age and demo.slal on

'rhe slldy analyzed the land suilabilv and land use 1or crcp prodlclion under

pre and posl Project silualof. The ieport cove6 iam size land tenuralsyslem,

presenlcrops grown, croppino inlensily, a€a, J4eld i.putuse a.dcoslsol npuls

and oulpur prices conslrainG oJ crop production crcp damaqes due lollooding,

waler loggng, sainry and soco economlc condilons of farmers avalablily o,

nson credil and markeling fa. ilcs The rcpo.l

asocoversla,mers,oods€cu.ilyandempoymenlsilualion

The lurure proleclons ol 
'ncreasing 

croppn9 inlensity yed and produclvilyare

based oi Ihe anaysis ol lhe presenl silLations in the adjacent areas and on lhe

assumplon rhar rhc maj.r conskainls o, crop prodd.lon wir be removed and

supporl scto ces are mprovedand skenglhened.

2,2.3 MethodandApproach

n order to coled reevant nrormalon o. anduse, socio.economic condiro. of
. larme6 a.d conslranls ol prcduclion, prmary data was colecred tom

household sampe s!ruey and group d scussion with larmeG Lsing a structured

Io.mal and a cheek isl Group discusso. was conducled usiig a cheek isl by

lhe Consullant lo esrimare iarmers perceplon on crop damaqes due lo salnily,

llooding and walerogg nq. The household samp e sueey was co.dlcled by af
enumeralor lolowing a practcarbrielng by lhe cons! lanr how to eicl iarmerc

opinionsand li up lhe quesllonnaire.

DDC LTD.



Household Su ey. Households were nol slraliied as landless, marq nal, sman,

medium and large farnerc as ir was repoded rhar each househo d has aboul 1.5

acre (061 ha) aid n char Nangura N,lorerhanone percenr househods (1 21%)

@re serecled randomly lrom rhe dirrerenr wards ol union Panshad Fnsr, lhe

enumaralor €xplaned 1o lhe larmcrs lhe purpose ol lhe sutu€y and lhe

houschold heads and olhermombers became inleresled 1o provide inlormarion.

Tha queslonnare was englhy and il look aboul lwo hours Io compele one

queslofnare Thediscusson \!as he d n oraroundlhe househods orin markel

p aces. Each Ward ol an Un of Par shad has several Samairy I ages. F.ofr each

vr aqe ol a Ward rrouseholds sampes were selecled randomy proponionale to

rhe number or lhc rola househordol$ewardwilhrhehepolvrage eade.s.

lnlormallo. on lami y si:e, ,arm size and renu,a sysrem lood 2valabhrylo.lhe
fah y pe, yea,, season wis€ land use sources and share of annla i.come.

c!rlvaron .eso!rces, labo!r evairabrily, employmenl ol lamiy member, cred(,

exrefsio. and homeslead agrcloreslry were co ecled rhrough the househod

Group Discussion/lr.leeing- Fve qroup dscussrofs having 5.4larmers per

dscusson !ve.e rred in Cha Nanquia lo colecl ifJormalion on lhe lamers
perceplons on season wse area afiecled and exlenr ot crop damaqe due to

sa nry a.d abnomal lida floodi.g. Frofr such group dscusson proporlofare

areas lnder d fier€nt seasons crops, yield, cosl of prodlclion lor each crop,

inpuls ralas, pricesand lao 9aleprlcesol lhe larm outpulswere asocollecled

Farm Walks,Transect Walks. Farm walks or Transecl wero lsed 10 determine

land, soltypes, obsetoe crops agro foresltrees, and tak Io larmeis nthelields

or vilage road. These helped lamers ro ralk inJormaly on land, soilrypes lhelr

lied p.obiems and tida food ng. Famers reponed rhree and lypes such as high

land, medrum land and low ands w[h corespondi.g soi]lypes ol Olas (oam),

Kada dLas {.ay oam) and l(adamali (.ray or s ly cay). Famers also Eporl€d

thd salnlly i.creases slad nq lrom hiah a.d to owand

Holsehod suryey, group discussion and larm walks helped crariry some

inlormalion, cross checkinq and valldation ollniomation.

DDC LTO,
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2-2.4 ti.dandSoilTypes

The and and soillypes oi Char Nangulla ar€ brefydescrlbed below:

Land Types. The srldy area Char Na.gu a ia ls wlh n lhe aEz 13.lhe You.g

Meghna Estlarne Jlood plain. The llood plah ands are casslied byN4PO and

FAOonlhebassolloodreoime ie. lhe deplh and duralon olflooding ourng

Group Ds.lsson and Fam Waks lnformalion on deplh ol llood ng was

colected. A pan oflhe and lypes (34%) n Char Nang! ia la I withi. med um high

and (F1) crass which s liooded belween 3G90 cm deprh du ng lhe peak

mosl la.ds close lo lhe canas, lrre homestead areas

markels roads and other nfasltuclures are bull byrasn! and which is abov€

normallrood evel(>30cm is cassifed as (Fo), vrhich consliule59% ollhearea.

Some ar€a ,a I wilh n medum o, and (F2)isflooded beNveen 90 laocm deplh

of uraler And thc F3 (orylandl which is,looded>130.fr is only 1 percentarea

'lhe presenl rand lypes ol the char Nangula area w€re enimaled by Topo

sutoey ror 1:10 year relurn per od lor mo.soof season are 599/.,34% 69i and

le.) as Fo F1, F2 and F3 respedvely (Tabe22 1) With poject co.dilion land

typesimprove wilh reduced rlood deplh.

Projectarea(ha) nch4Nansulia

f.)

Soil lypes and Salinily. The

are avalable. cha. Nanguia is

tyFes as delermi.ed by vlsual

derai soilsldevand solanalysis o, Boyer Char

adjacenllo Boyer Char. Land topographyand sol

examinalon ol char NanoLlla are very close lo

DOC LTO,



a.d recenl y excavaled ponds showed no

Hdriz.ns are unditlerenr ar-od :n.l .ss

q9pt!t!r!l
sf qh-w sri;

very s shry sarne (sl)
:s&hrrirne (sa l

llode,are J \a ne lsrl
sronqy sa ne 1s4) i r, ls

Sois ot (Fo) lands are oam lo slly loam slghuysa ne, crops in lhree seasons

(Aus, Amai and Babi) can be grown and the rand and sois ar,o nlensively

cropped. solsof Fl landsaresilyclay oamlocayloam moderaleysaine lwo

c.ops (T Aman dlring (harJ.ll and Rabi season) are srown Sois or F2 a.ds
are s lly clay to c ay usualy slrongy sa iie and single T. Ama. crop is grown

durinq the Kharl-ll season,

2.2.5 Land SuitabilitYand La.d use

;.. ,o.r.P

Land sllablly s delermined consdering lhe ecological requrenenls and

lm Ialion oi crops under specl ed pro.lucl on syslem such as rairled, iflgated

tacifona or modeh managefrenr, Lafd sulabiily has 1o be ass€ssed

considerng aoroclmallcal and indivdua sols loi each crop in each orowing

DDC LIO,



season. Combi. ng the aOrcclmatca and soil suilabilly, land

lor each crop has lo be made, Five sultabilty classes linked

ye ds are as rolows (FAo/UNDP, 1933)

30% percenl or more ol malmum

Moderately suilable (Ms)

However research/eNpermefta resu rs on allainab e ylelds lor d lrerent crops

under sp€c I c land and soi cond uofs a.e nol ava lable. So ilwi nol be posslble

ro classily rhe ands ofChar Nangula lot diflerenl crops under lhe above casses

The aoriclrlura polenlias of the llood plain sols are delerm.ed by hydroloqy

and soi properlies. The conmon so lypes n Char Nang! ia are siny loam 1o

crav loam los/ n orqanic ma(ar, filrogen and phosFhorus and have poor

slruclural slab I ly. However Ilrere is a.n!alsill deposnion lrom lda ilood which

enndr lhe so l0some exl-Enl

ln Char Nanqula crop prodLclion s lmled due lo sainily n dry Bab/Als

season. ln lh€ d,y season, so lsallnlty increases ary cap lary ris€ lrom srighly to

sr,ongly sa ne qroLnd waler aus ce n Kharil-l season is aliecled al

germlnarion and seedlig slages n lrrarch Apr lvhe. sainily reaches G peak

rever However lrom May onward, sainily stad5 decreasing dle lo 6n and

probemroralsrce sreduced.Dur.!T Aman season Ou y oecembed there

s ir e Drobem dle to sal n ry but l dal iiundalion damageslhe crop Fab crops

are resrrcred by sainilyaral stages ol ils grordh nlhe dryseason

Wal€rlogglng is serously a,iecling crop produclon and degrading the

envnonment. Aus rce rs ess allecled compared to T Aman a.d Fabicrops bv

walq oggng Blgher waler deplh allransFaiting andlilering shgesa,leclslhe

qrowlh and yi€ld olT. aman. After lhe haruesl olT. ama., Rab cropculivalon

slans, Fabidop planlng s delayed uplo January as la.ds reman wel and nol
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sullable,or Fab crop s€eding and planr ng So, inleNenlon to remove tdar

inurdallodlloods, drainage cong€slion and salnlly are needed lo hake soi

suilab e,or crop prcdLClion.

Land use. Present land Lse for specilc crops and cropping pallerns is

delermncd by dry/Fabi season sarinily, so moislure condllion

l dal{rood and warer loqqinq.

char Nanguia has projecr area or 3994 ha and 77ta nel cu(ivared a.€a (Nca),

45% slnge.!0% doobe and 57o lriple oops area. Land useare shoM in Table

22,1 Cutrenl fe iowcultural waste hasbeen consdered lo be r0% oINCA

Lrld use ro. C'op p'odL. on,1c"d.NdnqL a

2.2.5 Farmers Per.eplion on Crop Damagds

La.d suilalrixly c ass rlcal of lor each cop in dflerenl seasonsare nor ava rabre

Fesearch/exp€rimenhl dala for d,T6rent crops Lnder speciric aid and sot

condilons are aso nol availabe. fhough some sporadic i.,ormalion o. crop

losses dle 1o ins€cl pesls, dieses and poslharue$ losseslorrice ae avalabl-a.

But no inlormatlonon crop lossesd!e10 salnlly,waler logging andtdatitoodiig

n lheCoaslalChd ands of Bangladesh are avairabre.

The Agrcullura Expen mel lhe larmerc wirh the complai.l that lhen crops are

damaged due lo salnty, waterogging and lhe tda llood. Th€ Aorcullural

Expen lried lo assess rhe area aflecled, severly of damaqes due ro sainiry

walerlogOng and the lida ,lood ln dferent seasons ior dtierenl crops, For lhis
pllpose, a check llst was used lo collecl nlorhalon season wse sop area

aJiecled and severily ol damales lor Aus, Aman and Fabi crops. Group
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discussion having 5a iarmers ln lhree places in char Nanguiawere conducled.

ln each paces larfrers were asked to eslimale$e Iolalarea ailecred, exl€nl oi

severily ol damagefor Aus amaf and Rabicrops du6 to sallnity, waterlogging

and the lidalloodng The aveGge inlormalon irom Ihree places are shown n

incharNa.suria

season I Arsa {led I *w,,'yo,

I r", oamas.f4 (.)

Env ronmenla sudeyon lhe Char Nangulia and Noler Char Developmenl Study

. study lhe exlsl no environmenta s tuation ollhe prcjecvslldy area

ihere s no relable dala on the liveslock popualion per capra ava abiily and

then conlribulon to househod €conomy, sollerlily employmenl and use lor

agrcullura oFeralons. A sampl€ sufrey was undenake. lo beller lnderctand

lhe clrrc man.gemenrFraclces and lre cofslrainls in rhe produclon sys€m

and the scope ol ivestock sutrsecr;r,o. fulure developdenr in lhe coilexl ol
marqina and smal holder larmn! syslem A compr€henslve s!ruey was

und€nak€n n char Nanoula n November 2006lo January 2007 A pielesGd

questionnare conlaining bolh srru.rured and seml slrucl!red q!eslions were

used and lhe responses lrom the sutueyed holseholds were recorded. The dala

colected urere compled a.d analyzed. Addllional nlormalon was collecredirom

lhe Halya and Subarna Char Tha.a Liveslock Ofiice ani NoakhaLi oislricl

Lveslock O8ice or lhe Oepanm€nl oJ Liveslock Setoices and olhers providng

i.put sefr.es n the area
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idenriiy imponanl Envlrcnmenlal Componenb (rEcs) .eeding allenuon,

hep in assessirg the impacrs o, development workvinletoen ons rn aver

hydrallics, mophorogyand waler hanag€m€d elc. on envkonmenl and

denl ry major impacts on exsting envlronment and lnsl idenl i cation oi
possbre milgallon measure rd lhe project area, ulii:ing expeiences oi

The suruey has been caded oul amording lo gulde ines set by GOB and

Guldelires lo. EnvirofmenEl mpacl Assessme.t ol CDSP Acrivties exproring

Group Discusson hasalso been undenake.. Thesutueyand lhe group

discussonshelpedincarryin!ollanlnitialE.vironme.talExaminauon (lEEs).
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CHAPTEN.3: PBESENT SITI,ATION IN THE PLAN AEEA

Char Nanlula is located on the souhern slde ol Polder 59/3e and Ch* Malid

Poder. I s bou.ded o. lhe souhern side by Mamur khal, weslern side by Char

Maiid Baishkhal kharand Halya Fiver ana Haliya Channe on rhe East. The plan

area lars with. Ihe BTM co ordinales ol aboul 490,000 . 503,000 Nonhlnls and

617,000 630 000 Easl ngs Fg. G r.2.

The area s a lany rased char afd ar southward exrenson by accreled land ol

Soulhe.n Noakhal r geIs saine tda inu.daion rrirouelr Oe lida cha.nels a.d

creeks Agr cu llre s impeded due ro l da nundalon, dra nage congestion and soi

sain(y Thc area needs €mpoldering

The pla. area is on an average aboll 11 km ong nodh.south and g km wde easl.

wesl Land eve has a qen e sope norlh south w,lh h oher eves on.o lreh parl

Av€raqe and elevalon s aboul3.7m IPWD) [lax'mum land olthearea s wlhin lhe

eevalon oi 3.00m and 4.50m(PW0) covering abour 33:a ol the ch& A.ea. Area

elevario. relal.n is as b€l.w:

E evation lmPWDl

3.00,325

3.50 3.75

375 , 4.00

A,ea(ha)

395

350

1357

2616

tc33

442

3t4
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The clmale ol Bangladesh ls lropical, wllh a hoi humd suhmer (March to June) a

rairy monsoon (Juna to septemb€, wlh predomnanly south easlar.ry monsoon

wind The cimate characlerlstics ol lhe sludy area slch as lemperature, relalve

hlmdily. sufshne rrour and wnd speed ar€ based on Majdee slalon. Maximlm

lemperature slays lrelween 34oc lo 35.3C dur.g March-June perod wilh the

hghesl lempcralure erpcrenced in lhe monlh oi Aprl and lvlay. There s a
sgill'canl lru.luariDi o, mnnlm temperaiure varying belw€en 9 5C to 23 0C The

ox.'rri pe. ...p. rr'60ilr16_o lFo,Jd. ai

The rangeofaveiage relalve humld ty is 739l.lo 33%. Humdtyis lhe hghestd! no

June 1o Oclober. rh. avcrage w nd speed varies befreen 1.5 m/s Io 2.6 m/s with the

lrighest speed oc.Lo ng rn the monlhs ol Aprl, June July and Algusl The slnshin€

hou.s vary irom 3 o hrlday 1o 3 2 h/day with the frnimum slfshine hour 3 0 hr.

oc.!n'tu1in th. mo.rh olJuly and rhem.xmLm sunshne hourS 2 hr n December

The srldy area s often sdblecl lo seve.e cy.onc storm and vlnerable Io tda

surges ol lhe Bay ol Benqa S.vera major cyclones afd tidal bores have crossed

lhe area in the pasl The peak cycone rsk limes are Seplembar/Oclober and Aprl

theworsl years bo ng 1970,1935 and 1991

The ar€a beon!s to AEz r3 Yolng Magrrna Esluary Flood Pran a.d in sub region

l3r-Sa,ne Noakhal Halya and Meghna Esuary Char Land. Generalsoilrype is

ca careous aluvium seasonal y sallne s' ly oam

Ihe hydrau c a.d dorphooqca co.drlions n the estuarna river and crrannes are

!!ite complex and very dynamlc n nalure The tdes, rver dis.harges, waves and

srorm sLrges aro many raspo.sbl€ lor lhe morphooeca deveopment orchannes

ln and arou.d Char NanAUia Majorperphera channels, Hatya Bverand Mamur -
Ca ng kha and dow.slream part oi lhe marn nternalchan.e Nangula- Katakhal

khal gets morlhoooca change n the lorm ol qradua natrouring ol seclon and

rasino rhe bed leve due to slElon. The presenl condilion ofchan.els can be s€en

n lhe lo.g section and crcss.sectons given i. EncLosure 1, Annexure
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3.2,4.1 AainlallAnalysjs

:u; I-,5%;r
ri.,nra I

rmn){

consderng th€ dilterenl calchmenls area, daiaoilhe rainfailgauge slation Famga[
(slaron rd 37s) from 1961 to 2oo2 have been used lo deremin6 lhe drarnase
reqlremenl A s-day duGton rantatwth 1O-years rccurrence irrerualis taken as
lhe desrqn ra'nlar tor compulalion o, drarnage modLl!s. FesLts of S-day du6riof
ralnla I ol d flerent relurn pe ods, which presenllhe resu[s o,l]re trequency analys s
oi5 days accumLraled raintal o, the proie.r area n mo.soon periods, are presented

Tabre 3.2.4.1 Frequ.ncyan.tysis ot s-day Accumuialed R.inral {Monsoon)

,r1(l ]

I

The wnd regme along Ihe Bay of Aenlal shows a rypicaty seasonal varialon
betueen the dry season (Novemberivtarch) end lhe monsoon season {June.
sepl.mber). Dlring the dry s€ason the preva n! winds are catm and otshore The
preva'ring yr.dsdlnng rhemonsoon seasoi aret.om the soulh.sollhea$ dnecr on
wlh an averagevelocrry oiabour 3-12mts. Dlrn9 severe storms and cy.rones very
high w nd v€roc Iies can occur. ThehOhest wind speed, reporled dung lh€ Aprl
1991 cyctone (CERP- 20OO), s 625m,s, corespo.dinq ro 225 km/h. Most
cycones occlr duinc Aprit.May and september November, whch are he
transitionalpercds belween the dryseasof and Ihe m

Tides ln rhe sea resutts iom the gravitalionat put ot lhe moon, me sun and lhe
planets and nom local meteo@tog ca disrurbances. Two tides wt occur durnq each
rotation oi lhe ea h af d thal rhe spring l de wi l occur when rhe rorces due to he
sunand Ihe moon appeaE b bein opposlon to each orher Tdatrjs. and ial ot the
walersu aceaitheenrranceoianestuarycausessur,acegradienrswhichres!fts n

Ihe propagaton ol a graviry wave iflo the estuary. The rate oi Fropagaiion depends
primallyon Ihedepth oJ water a.d if conseqLe.ce. of ihe Itdatrang6atthe mouh.
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ar!! chars h rhe vrhiylr EoFr ch ondvcDsp. )

The lldalwave tavels more sowly as lhe deplh decreases and co.sequen y, the

+;\61.,- r.,-1..

The wale. evelvariauon is dominal€d by a semidurnal Iide wlh a co.sdorable

variation nom neap to spring tides ln the enfte coastal area lh€ va alio. oi

ampllldelrom neap to sp nA lsrom 0.6lol.4tmeslhe average amplllde

Accordjng lo Ihe c ass I cal on ol tdes prcposed by Devas (rs64) the tida range n

lhe study area can be cassllied asiollowsl

. Soulh Aho a Halya Nonh : Nleso-lda tida range 2-4 m

' EastNatya san.lw p Macro ldal Iidalrange>4fr

The slldy area s un-protecled and completey subject Io tidal movement ol lhe

coasta walers coasla waler at lrris ocalon are m.inly sarne ie aboul eqht

The maxihuh lrighrid€ lvarer leve is abolr 6.5 m above PWo du ng cycone

slrqes. rhe marlmum cu(enr velocles vary lrom 0.1 ,10 m/s if lrre lda cha.nels

Io aboul0.2 0 5 m/s ln lhe shalow areas on the mudllals and chars Duriio sprln!

lde the {low veo. ,.s.re normary hillrer than dur.g noap.ondro.s (MES I Ju.e

The hllh waler levels at sprinA lid€ outside the Char Mald Poder are 3 5m PWo

and al neap lde 2 ta 275m Pylo (Polder Desigf and Developfrenl, Technica

Fepo No 13, 2004) d!.ing monsoon season l. dry season, waler leves ourside

rhe char Majd Po der are aboul r.5m ower, as compared io rhe monsoo..

Underlhe preval.g S SEwinds (wirh an averaOewind speed ofaboulE m /s) lhe

average s onilicant wave he ght varies between 0.6 l.5minthenearshorezonelo ,

01 06m.lhe andward pad ollhe projecl area.ln lhedryseason lhewavesare

g€nera ly less Ihan 0 6 m wth peak pe ods ol3 - 4 seconds. Dur ng the monsoon

season wave heights erce€d 2 m w Ih per ods greale. lhan 6 seconds (MES 11,
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oiisho,e s gn rcanrwave Peiod

Higher waves may occui many in lhe pre and post monsoon perods during

cycones. ln a sludy caffied oul under second coasla Embankment Behabiitalron

Proiecl (CEFP.11, 2000) the lorrowlng eslmares are gven lor lhe oiishore wave

he ghrs Oable G324 4)

rable G9.2.4-4 r Offshore Siqnilicanl Wzve Heiqhr and Wave Periods

Ti
O(shore S'siiicanr wave Heohr

Cyclonic Slorm Surges

The coastalareas ol Eangladesh are

ulhch 0eneraly o!!rnate rn lhe Jorfr

move no hwards lvllr wel.deflned

oc.as onrl y stru.k by severe lrop/calcyclores

ol a ovi pressu.e aepressio. out at sea. They

crcuar wnd Jields wh,ch rolale n an anti-

Foodino ol .oaslal ar€as and off-shore lslafd by storm slrqe durina a cydlone

.auses loss o, rlles a.d damaoes ro properies Alaiable daia on cyclond storn

surge height is very scanry. The displacem€nt ol lvarer sudace durng a cyctonc

srorm surge a so depends on tde. The d sp ac.manr ol waler surlace s the targest

when lhe cyconc storm slrge reaches lhe coasr during lhe lme ot sprino [des

Such colncdence occured durng cycones o, November 12, t970, oecember lO.

198r a.d Apr 129 1991.

The Mlllipurpose Cyclone Shelter Programme {MCSP, 1993) has made a very

lhorough analysis ol vaious aspects oi lhe generation ol cyclones surges a.d rc

penelraton in-rand The yearly maximum wind speed {anywhere in rhe Bay oi
Benoa) was a.a yzed slal si.aly revealnq a re al onship beNleen return perod and

wnd speed n presenled nTabre G 3.2.5 (a)

Tabie G 3.2-5(a) : Cyc,onew,nd Speeds (source McSPi 1993)

Feturn Period lvears) s I r0
Wlnd Speed (km/h) I 16s tgs 223 233 261 289

The slom surge heilhl ln the Meghna

shoal ng .ondition. Srorm surge heiOhts

moder in McsP(r993) Eslimated surge

delta enlrance is generaly

have bsen computed using a

heghis 3r rhe chillaqonq 10
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coastlor 20 years 50 yearsand l00years relurn pe.ods wlh 90% conldencelimirs
ispresenled berowln TableG 3.2.5 (b).

Table G 3.2.5(b): Esiimaled Surge Heighls al Chitl.sonqto Noakharl
coasr wirh 90% conlidence Limits

The desgn surge heighl co(espondinq lo liven rellr. pe.iod has b€en LSed lor

desiOn of proposed ini6struclure.

Sa nily inlrusion s calsed by lhe inlow oJ sea water du ig cyc ones a.d lunar high

ldes and ls lhc maror constaft Io agrcullre deveopment n lhe study area. The

construclon oi embankmenls wilh adeqlate dranage laci es and adequate warer

management can reduce ths probem. serious c.op damase occurs whei srafdng

crops are,looded by sa ine water.

Salnily data lrom LFP and MES i.dcal€ an enormous seasonal elicct due to lhe

i.lluence o, lruge fresh uraler dscharge tom rhe lower Meghna Rver on lhe

horzonlardstbuton ol salfily . tlr€ estlary DurnO monsoon (June Seplembe4,

.e3rly rhe whore esruary sfredwlhrreshwarer(sarnry ofler rhan 2 ppt (parr per

Salnly eve ol waler wilhin lhe lnprorecled projecl area varies wilh lhe seasons

ma\imlm valles are reached in lhe pre monsoon (Aprl, May) and vary beMeen 20-

30m s/cm (r2 19 ppt) (cosP r , Techn ca Reporl No. r3, May 2004).

As per.lassl.alion by MES,lhe and n this area is sLrou.d.d loo long mor€ than

three months by sa lne water nkus or No tr gato. ol afy mpodance is poss ble in

lhiscase Soi salinlly lavels n Ihearea lluct!ates considerably wilh n a year Du ng

the monsoon (Juy Ocbber) so s oi lhe projecl area are slqhly saiie bul reman

below 5 ro 10 d S/m. alter rhe monsoo. lrom November onwards, solsalnity levels

ifcrease and reach a peak in March and Aprl. High post and pre.monsoon soi

sal.ly lelels prevent s€lters lrom cultivatng crops ln the Fab and pr6-kharl

seasons {MES, FAP 58,l99a),
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Wilh the conslruciion ol polders, Aus rice and Fab crops can be lrown u/ithoul

noario. and imp.oved ylelds ol Aman rlce caf be ensured il sol sainity is

s!ficiefl y red!ced.

Thegenera drainaqe paltern ollhear€a istowards lhe soLllr wesl, while the and oi

lhe area sooes Iothe soulh The topographc map I Fg. A 212 shows lhe man

dralns Hal ya R ver, low ng south vresl oJ the proled area is the maln dralnage

oullalchanne connecled wlh the exslng Mamur khal re.eivng d,anaqe ollhe

project area rhroush .lernal klrals. s gnli.ant area a so d6 ns to Hatya chann€l

lhrough Kahkha t<ha+. Maior iler.a dranage khals aIe Nangu a kha

Katakhal kha I Blruyer kha Katakhai kha -2 (ulalanka kha and NLnar kha

Dranaqe p.oblcms are many calsed by sllalon ol lha Cra.age channels due to

.apd morphoogca .hanges siltdeposlon nkbul.rvkhas s a conlrbutng laclor

Areas localec a ong nodh per phery of ihe proi..l area. lrr€ calchmenls arca o, char

Carkeard larl or Char Lakshm s aso included I the proiecr lor Cra'age (Fi!

A 3.2 7) Tne area dra is lnlo the Ha$ya Five. lhrough a network oi kha s pass n0

throuah lhe Drolecl area The ma n kha s cary n! sal.r lrom beyond lhe boundary o'

lhe projecrare M!nsh. khaland (alakhaiklr.l
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Support o,lhe Feaslbillly Sludy on lhe Development ol
New Chars h ihe vlgldly qlEoy9!c.!el(!!d9!-0gsED Flnal tlepon: Pan.a

3.2.4 Present Land Use

Char Nangulia

Char Nangulia has a present land area of about 8994 ha as found lrom the survey.

Land under productive use are mainly in agriculture wlth about 77'l" cultivable but

mostly mono cropped area with less productivity. Fallow land which can be brought

under aqricL-rlture is about 8.7% of the area. Existing homestead and Ashrayan

Kendro (Cluster Vilage) covers about 5.4% and fishery area 4.2o/o. There are 4365

homesteads, 2 Ashrayan Kendros, 1 1 Bazars, 26 Mosques and 11 Primary Schools.

Present household number as given by TA team is 8500. Present land use as per

field survey is presented below:

Char Nanqulia

Project Area

Cultlvaled/Cultivable Areas

Grazing/Fallow Lands

Forest Areas

Fishery Areas

Khals

Homesteads and Ashrayan Kendros

Ponds/Ditches

Roads

Bazars, Schools, Mosques, Playgrounds

Existing lnfrastructure

Physical lnf rastructure

8994 ha

6964 ha

782 ha

54 ha

381 ha

202 ha

492 ha

75 ha

15 ha

29 ha

3.3

3.3.1

Char Nangulia appears to be well developed naturally but not empoldered. lt is

bordered in the north by embankment of Polder 5s/38; in the west by embankment

of Char Majid Polder, Banshkhali khal and Hatiya River; soulh by Mamlr khal and

easl by Hatiya Channel.

ln Char N,lajid embankment there is a public cut, 14 metre in length. The cut was

made last year (2006) to solve partially the drainage problem of northern area of

Char Nangulia by diveriing excess water lhrough Char Majid. Similar cut was also

made in the year 2005.

DDC LTD
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supporr o, rhe Feasibirrrysrudy on lhe Devetopmenr oi
New Chars ln the Vlclnily_oj-9gver Char tunder COSP-|ID -_.__ Flnal Beoort: Part.A

ln the portion of embankment of Polder 59/38 border in the north, there are folr
gaps at the crossing of Nangulia khal, Munshir khal, Katakhali-l khal (where there is

a pipe culvert) and Katakhali"ll khal, Bridges have to be provlded in those places for

easy communication.

There is a box culvert (size 7.3m x 4.5m) and one drajnage sluice (3-vents) in CEP

embankment at km 13.50 and km 13.73 respectively away kom Bashkhali sluice of

Char Majid Polder.

There,s no cyclone shelter in Char Nangulla. The whole polder area is vulnerable to

cyclone disaster.

There exist only two cluster villages in the Char Nangulia area and eleven markets

inside with four markets at the periphery.

ln the eastern side there existed Forest which protected the area lrom cyclone. The

forest was dense a few years back. But in the near past lhose forest area were

cleared to make the iand cultivable. Now the area is exposed 10 sea and needs

protectlon by puttinq embankment.

ln Polder 59/38 embankment for a length of 9,95km (from km 5.55 to km 15.50 )

, makes common boundary with Char Nangulia Polder. Withln this portion of

embankment there exist one 3-vent sluice, one 7.3m x 4.5m culvert and lour

openings of diiferent size.

ln Char Majid polder embankment lor a length of 5.5km (from km 0.00 to kn'r 5.5)

borders Char Nangulia PoJder. Wilhin this portlon of embankment there is no

' structure. lnventory of ernbankments and the detail ol exlsting structures on lhe

embankment oi Polder 59/38 within the study area and Bashkhali Sluice of Char

N4ajid Polder are shown in Table A 3.3.1.

DDC LTD
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Table A 3.3.1 : rnvenlory orGaps and Drainage stlices on rhe Exr.iing Embaikmenr

Gaps

59/38

Aboll 1am Gap n embankment publc cur in
2006. Emba.kmenr was cul by pubic 1o dra.
excess rain wal.r lrom clrar Nanguta through

S!!ice

Deoressio. in embankme.r
3m Gao ln emb..kmenr

16m Gap in emban[menr
24m Gao if embankm-anr

59/.15

The nternal ioolpaths (Road) are

monsoon pe od is problematic t\4osl

twice a day n lhemonsoon peiod.

There s io road netr{ork withn the p.oposed potder area except a tew foorpa|rs
confeclnS bazaars mosques.nd p.rlpherat embankmenls ot CEp and Ch& Maid
The borderifg embankmenbacras perphedl road paved padry fiosly unpaved

These embarkmenl roads are tinked with Feeder Boad oJ BHD (tnking Steamerchat
lo Sonapu4 and connecrs lhe srudyareawilh SonapurMaitd-oe (Dislricl Headquarred.

Within he proposed polder area rhere is no Jeep.abe road.

cyces can plywirhn lhe arealn dry period.

very bad condiiion and accessibiily n Ihe

lhese roolpalhs are inLndated durn! high Ude
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. Char Nangllaabolt 1.17o ofChararea is occlped by ponds a.d dilches ln every

houselhere sa sha lDond/diich tocollectran warcr ior dom€sl c use ol house owner

andalsoforcanleuse Fo.dsandditchesbecomedryduingrhepre-monsoonperod

and fled up in rainy season ln compaaively ow lying areas those are inufdaled by

hqh lde Smarsaline water ishes take shelter n lhose ponds and are caught by

ow.erjusl ahe. wet season before ponds are dr ed up.

3.3.3 Tube-wells&Toilets

luider-qqse-]!D_._- _ n!!L3!p!r!!ir!:A

There are lhrce rarnialpanerns assocaled wilh doppng scasons lor no. rlce crops.

Cose lo hese three non rce seasons, lhere are lhree disl.ct rce season having

some ovenapping perods and wlh ts deli.ite seasona chaGcrerisrcs. The seasons

and lher mits, ranyseason anddop qrowi.O perlods are shown below.

There are 37 D.op Tube Wells (DTW) ln the Char Nangllla Poder area -lhe l!be-
wcls are lhe main source of drinking water supply. Iubo.wells a.e inadequare.

Prevlously peope were lo use polluted pond/d lch waler and Io qo l& tor co recling

drink.g warer. OTW rs rhe safe drnking water supply in ihe a€a Dr.ki.gwalercrisis
is ma.ly due Io high sal,nty n slriace a.d ngroundwa€rofslallotrdepttr Arsenlc

polullon v/ith n shalow depth ol grcund waler is also proolern 
'n 

Noakhai Coaslal

Area. DPHE lras condLcred Arsanic tests on sampl.s.ollecred lrom DTW & STW n

d,Terent coasral areas i. Noakhar sad.r up32ra The Arsenic r€sr cesurs show

arcefic co.lenl s ni ir lhe samples ol O-fWs whlr.as Arsefic Conrefl s beyond

loerance limil { mit 005m9,4lre tangladesh Slandard) if 1/3 sampes ol Sha ow

tube.walls The@lore. sTw for drinkino wate/ suppy shou/d be avoded in rhe char

sanilato.lac rl es rn char Nangula is almost nil. Mosr of hoLSeho ds are Lsing kucha

larr.es very im led households are ushq sinqle p( arrine supp ied by NGo s

3,4 PresenlA9ricull!re

3,4,1 Aqric!lturalSeasons
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)4.2 Farn Ste.tla ly a|2d:nd raao rerire sysleT.n cl-d. \anqula

Farm Size. Fam s'2c . as.illcalio. in Bangadesh is la.dress (0 0.2 ha), marginat

(0.2-04rra) smal(0a1.1.0h.),mediun(101 3 0 ha) afd large >3.0 ha. ourin!

lroup dscusson ,n Char NaFSUia, larme6 reporled Ihat each Ja,m ,am y lvas

provldedwirh0 60 ha i-" 1 5 aire olland BousehrLd sureyshowd rhc avEGle land

holdlngs s 0 73 ha .onslsti.g ol lhe homeslead 0 063 ha porrjarea 0 097 ha and r\e

cutNared rand 0 55 ha Hoqov.r rhe range of clt\arcd and holdrna iso064.r s ha

and lhe homesl.ad .nd pond arearangeis00 0 32 ia.a.h Aifex 3, Tabe 3 r

Annex-3, Tabre 31, Average La.d bordings o, rhe sahr5re Farmers in charNanqura

L

-,rL.abrero55[oo6tis

Fahily size. The lrousehold sutuey showed rhe aveGge ramiy size s 634 pelsons

with a range oi 2 14 persons However, lhe avedge number ol agricutura larm

woikers is 1 a3 w rh a ranoe ol1.5 perlamily, aniex-3 Tab e 3.2.
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Annex-3. Tabre3.2 : tnrormarlon on Househords Membe. in Char Nansutia

Land tenure Syslem. Househod survey showed Ihat i0o9'o.l rh€ farm (amily

possess iand wh le r9b lease olt lard,09t take lease and 2l% culuyale ra.d on share

c@pping The shar-A croppng aiiangeme.tls o. the 50% hasis (Annex 3, Tabre3 4)

No ol1l] slMypd N r 03

raa d , enure Sysrea

I 
N&]@ioMi,, N;;ii;;i;Et--a%) I r,€,i rk - 

l

isMre croee'rc l._ -,__1, L ,.1 I 5a- ;harebas 
i

3.4.3 Socio-economic Proiilesof the Farm Familyid CharNa.gulia

Besides lhe so.o e.onomic co.dlions d.scibad in rh€ above se.lon some

add l onalsoc o economic condllions slch as cu lival of resources solrces and share

olannua ncome,lood secu.ty l6rm empoynrentand abolr avli abllity are des.rbed

Cullivatlon Fesources. Holsehold sutoey showed lhar only 249i larm iamiy have

bu rock plough and ladder for own and preparallon lrom where l9% ease out bulock

addera.d plow None oflhe farmers has power.rller and sp.ayer. surprisi.gly 769/. of

land preparalion is done by Powertirer (Iabe 3.1.2) hrcd from the machinery

busi.essmen olneichboina se ed areas

rabre r.4 .2 . culivarion assersorFarnersincharNansura

5ou'.e HousehorLrSuaey

L.ndno 1%) I Eorowins (%)

Ladde, 4
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Food Se.urily. Only 16 5% oJ the larm lam ly have t2 monlhs tood ava table and

s.7% oI lhe lam ly have 3 monrhs lood and 55 and l3% ol lam ly have 6 and 9 monlhs

Jood avaiable per vear (Tabre 3 4.3).

Tabre3.4.3: Availability or Food forlhe Family Per Year

-"-

sueor r a;+;;; "" ummpoyms, l

F"d'|v--1"1'|v E ebv'd l

\

Ehployment of lhe Farm Frmily lMember and Source of lncome.

s!^,ey showed lhar only 360/o ol th. hous€hords have lul empio/menr

whie rcsl64o'o has pa y empoymenr unemproymeni rate s 20:,o e on

rheybecome une"'ploye'l for 2 4 monlhsir a year (raole3.4.4)

ily Members orrhe Famers

The mator sources of famer incomes are crops, small lradng and abour selng

Hundred per cenr oliarmeB earn av€rale43 5% oi the r income irom lhe crops whr e

41 and 64 percent larmers earn 53 and 42 percentol lhen income nom smal lradng

and abolr se rng rcspecllvely. N nety nlne and 100 perce.l iarmers reported thal lhey

eam 5.0 and45 pe.ce.l ncomeiespec velyirom lishe.yafd liveslock.

Table 3,4,5: Farhers Sources and Share of Annual Incom

sources Av.sharc (1, &Hanoe

smar Tradrno i 53 (3o s0)

42 (10.60)

ODC LTD 3 r5
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Labour Availabiliiy lor Ag!ic!lluralOp€r.lio.s. The sufley showed thal A7% oltho
househo ds have then own labourer for agr culturat operal on white resr t3% have Io

htre abourer lrom llre localsource. No mgraled labo( used s reporred, mther durnO

lean perod rabo!/ mqrateto orher areas lor hen emproymenr (Tabre3.4.9)

Tabr.3.4.9 : Labour Sources lor Asriculturar operatrons in char Na.gu ia

3.4.4 Pr.senr Cropp,rg Panern dnd Cropprng lnrensiry

r n;-me or crominq Pattr
L !!! q!c! L

-

A larm€r's dec s on Io seed a crop and doppiig panern is locdor spe.ilic demard

driven. dcpends on Ihe avaiabrr(yor resoLrces and suDportsetuices Food secu.{y is

rhe prm..once,n lo a lamer Once Iood i5 sccured economcs rnd envrofmenl

d.lermrne hs choce o,.rcps. Char Na.luia s doftnared by T Amai dop (90o/,

durng Khanr rl seaso, lo rowed by Rabiseason crop (40c, and Aus/Kharil.r (10%)

Tabe 3.1.1. Showsthe prese.rcroppng pane.f, NCAand (%)and cropprng inteisly
as calculaled lro( NCA (1009i)a.d cr.pped area i. Char Nanglla.

rabh 3.4.1 : Presenr c;ppins Patern, c.oppins lniensiiyi. char Nanqulia

Ihe same with the repacementol

tripe crop area. The major croPs

The fullre cropp ng palteh

s.g e crop area by doube

Orown ln Char Nangula are
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Pulses Moslcommon s khesar wilh lllecow pea and M!.!,bean.

Oiseeds - Groundnul, Muslard afd Lnseed fsh)
Sp ces Chlis, Ofion, Garlc

Bororce -Bolh oca and Nw s absent

Als - Loca rce varelies are Sarla, Aoiam and HW ri.es Chfa lFRl (Plrbachi)

BF 1 (Chridna) and BR 27

lhe average hcmesread area ncrudino ponds ln Char Nan!ula s 0 rB hawrh a ra.ge

ol 0 032 0 32 ha Nomesread alicllture ii.rudes alro loresl afd veqelables or

kl.h.i gardef sutoey show.d lhal uso of homeslead s mporranl 1o r.'se the

srarusollrr€famryandefv onmenralprorecron oderhousehods

have more l ees lnd vegelable crops lhan the new s€llers Amosl every househod

havc soma L nd ofhomestead crops.

The conmon homestead crops obserued a@ Banana (37%), Koro {71%) Coconul

(22o,;) Manlo (379r) Mehosafy (6%) and Bambo (lsq/o) in rhe sampe househod

(Annex3 Tabe33) Homeslead agrculure throu!h proper pla.nng, rcnagemenls

and lolowifo the modes deleoped by BARIcou d coilribule lo rarse ncome, nulrition

and efvnonmenia proleclron ollhe households a.d lhechar lafds.

3.4.6 Pres€nt Leveloflnput Useand Manaqement

Lo.a rce varieles are Faiasal, Kajosa Gigaiand HYV rice rs sR.23 and BR-rl

3.4,5 Homeslead Agricullure

The presenr use ol inpurs (such as lertlz€rs) n Char Nangulia sfotoplmum Urea,

TSP some peslcides aid power I ler is used n T aman season aut very inle

ienilizer s LSed iorpuses and oilseed crops exceptqroLndnul For lhe common spice

crops LJrea and TSP are used Sulphu and Znc are nol Iound 1o be lsed Majority oi

the larmers used their own save.l seeds and som€ get the seeds nom oca markets

00c LTo



char Nangulla is rewy selred, resource poor and ack al ki.ds oi support sefr ces

ncluding baslc necessil es o, llle ike drfkino water and hea lh setuices Amorg the

inpuls, o.al v produced seeds are usad Besides, human abou is used ln diflerenl

oFerations ol c.op producton Power r ler (769;) afd anlmal powe. is used lor and

Frepara{ion (Table 3.4 2)

3-4.7 PresentSuppoir Services (Extension, Creditand Markering)

and lrom lhe neighborsrelalives lhe farmers ack cash lor lnveslment on inpuls. A

major parl or the larmers are share croppers 121%) who are for much interested ior

inveslment on land (Ainex l)

0

orhers lseed/Fetu rzer Pe5rcde oea ers

Suppon setuices such as ertefson seruices credit and the markeling lacilities to

transfer new and modern €chnorogies to rhe farmers, avairabilry and access lo

produclion ifputs such as quaity seeds. lerririzers and th€ pesrcides.,ere examLned

in Char Nangu ia The crl€nsion seruc.seirher rrom rheGOB igencL.s such as OAE

DLS a.d DOF and the NGO5 ar€ ahost abs.nt in Cha. NanCU a To l..rease

produclron ncome aid efrploymenr .pporlunities ol lhe farm household. support

setoicesneed to bestr.ngrhe.ed a.d imprcved

Exrension services, lhe rasks ol lre exrenson sefrces providers in GoB/NGo's

and lhe privare sedors are to tai. the /lrmerson hode.n aid.ew lechnologies n lhe

areas or crops fsherics. lveslock homestead and agrojoreslry and llr€ income

ge.erating actv ies (lGA) The principles ol thc cxlcnson setuices a.d t€chnoogy

lransler s io assess the larmers needs a.d the resources ol the ,armers Ihrough

rnvovnq lhe iarmers wolkifg n g(oups rarher han indviduals and largeling al

larmers inc ud ng women The solrces oJ exlensron sences lrom any source al Char

Nangu ia isabsent (Table 3.4.6).

Table 3.4.6: source or supoort
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Credir Supporr, Cred I supporl lor larmers s very imporlanr lo adopr moden

lechno09es n lhe lield ol crops, ivestock,lisher es a.d smalttradng. th€,amers in

Cha Nangulia are resource poor and do nol have necessary agrculllra asse6 and

cash money. Maiorily ol househods {7s%)reporlcd rhal lhey.eed.redr The sou.ce

of credl is the money ender (7,1%), ba.k (1ol.) and lhrouoh rhe modgage oi lhe tand

(27o). No credlt fom reative and lhe NGo s. The ifrerest rare ot the money enders is

160%ie 6 mds ol psddy per Tk 1000foioneseason(Iabe347).

Credrneeds Yes = 75% No =2f"

ir;G.N= ro-

lvarkeling Facilities, Househod sLtueyshowed lhat lrre iarmcrs have loca ma*elino
laclries lo. an ther nputs such as se€ds, te tzers pesticides and ther pronlces

Theydo nor ne.d ou6ide markers fable3.4.3).

Table3,4.3 | Besponsesonrhe Mark.!inq FaciririesorAgricun!rat tnpuG and
OutpuG in Char Nanquria
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Livestock sector accounts lor aboLl 3.2 percent ol GDP, and aboul 11 percenl of

agrculruralcDP. The conkiburion ol ivestock ofagicL turalGoP s increas ng over th€

yearc, provding aboul 20 percenl employme.l ol rural work lorce. . Bangadesh

iarm.9 syslem crop produclon and iveslock are c ose y inked ln addilion 1o provdlng

pan old.afl powerJor crop prodLcliof and rura lrarsport the animals ar€ maior source

ol hgh quafty prorein n lhe diel. in Ihe eslua ne envlronment where lidallnu.dation

salnry and land erosion and ad.reroi is a.onlinLous phenomenon vulncrdbty of

iarmers lo nalL6 disaslerc s p.evalent, ivestock poducton led Io a strong eleme.l ol

isk alerson in larm ng systems and la.ge anmas are consdered as an mponant

hedge agan$ risk The arge 1ame6 olten own arge herds of bL,rao oeow and put

lhea.mas n the naruralgrass paslu@ lo grab lhe a.creli.gland. Livestock and Poultry

G slng represe.la re iab e source olcash incomelorsmal farmersinlhe area

3,5,1 Liveslock Situation in lhe ProjeclArea

arhough lhe iveslock secror s dom naled by large anifras more larmers

especa y the women and chidren are invoved n sma anmal and poullry

produclon at rhc iarm eve, a sma larmer operali.g aboul one.acre aid

typica y owns (rwo heais or calle, xvo qoals and about ten poutry) Goal

popllal on is assumed 1o have increased s onilcantv over lhe paslles/yearsol

serllemenr desp re recorded reporrs of morlalily both ln adu t and youn9 slock

For the poor saxlcrs i. the new land a anima s 6re imporl.nt assets and ere

generally beller abe to acq! re and manage small ruminanrs and poultry as

lhese are cheaper lo purchase and easy to ieed and can be reared usi.g very

tue and and olher resource !nder care ol women and chr dren sma rum nanls

and smarl0ocks ol pouxry are kept under scavenging syslem suppleme.ledwlh

le€ds made up of household wasres are sgninca.uy conlrbuling in raisn!

womeis income and home nurrilon especially o, lhe child.en Governmenl

consders liveslock as a h gh y viab e seclor lor emp oymenl generatio. lor the

rural land ess, marginar households and the u.emproyed yollhs and lo have

dnecl impacl o. pova y allevialion afd ac.ord.gy have given prorlty in rhe

S rth Five Year Plan 2002.07.
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T.ble 3 s 1.1: Liveslocl. Popuralion.

rmoo-irc -n I 2-, 6 r7dsi
i':lre", t.'

ii-

-]-- 
-] 

-

I Ll I l14r0 l

ln lhe proposed Char NanguLla project area oul ol exrsl.9 3,500 households (HH) 103

HB were sutuey.a 34 holseholds (33.01i'a) re.orded 71 ca e above 2 years, amofg

lhem 43 cows and 2a bullocks rndicate the pr.leren.e for keeping lehales ovedre

maes and r2 (r1.659;)holsehordsrecorded 17 bd,faloabove 2 years l3lema e and 4

male. lhs aqain 
'idicales 

lo the praJerence lor keepno more lemales lhan males

Depefdence o. anmal drall power is reducirg !v[h ihe gradua inlroducr]on ol power

rilers 33 Househo ds (32.03"n) have 196 goats above r year lhe survey recorded io
sheep 101 houselio ds (93 05%) rear 325 ch cken above 6 months (720 lren and 105

cocks)in lhe backyard and 95 households (92 239r rear579 ducks above 6 monrh aqe

(a8a iemale and 95 mare). t is seen thal during asl 12 monlhs number o, catlle

increased bv l1 and builao bV 2 but qoal decreased by 41 of which modalry was,10.

More dealhs ol qoat recorded lhan normai ior some unrdentilied diseases Number ol

chckef and ducks sold out more fian bom. (Bercr Table 3s1.1). Per caprta

availabi ily oI 0.171 (0.138 cal e and 0.033 buflalo), 0 33 Ooal af d 2.72 0.6 ch cke.

a.dl,r2ducks)asagainslnalionaaverageof0.26callle,0.lSgoatandsheepand
0 S1 chicken and .Lcks as recorded i. 1996 Agricllture and Livesto.k Census. Wh ch

indicales ocal iarmers depefden.e on ivestock and lurther opportu.ites to increase

bolh argeand smal ruminant produclior wilh seasonal lac iities Jor iree grazing nial0w

and and mogly si.g e cropped land lhar remain open lorgrazlng duri.! Janlary loJLly

and in the adjoininq coaslalloreats dlrins monsoon The per capla ava labili9 oi can e
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is less than nallonalaverage the goal producrion can also b6lncreased wlh e(ens on ol

technlcalsetuices and m cro creditlacilries.

Table3.5.1.2: Eslimated llvestock Population in Char Nangulia

Livesiock Popularion ir 2007

Househotds Butfato cane coal sheep chicken Ducks
3500 1402 5365 16149 63000 47600

Theestimaled lvestock popuation olthe CharNanguiia projectvilage s Oiven ln

Nalural F€edszndFodder:

The mosr commof narlra grass lhatg,ows wirh natural .ccretion of randmass is uri

Orass (Oryza coarctata)afd comesllrst rherarme.susualycLlandcaryrhemftomlhe

mud llar when rhe so, s soi and cannol bear lhe ramplng by canle With lu he.

consoldalon bullalocs are brough in by l.rge larme.s and grazed llh.landgoesto
rhe Foresl Depa(me.r (FD), lhe FD srads panialion vrlh keora (sonnerata oaFeraa)

under rhe .ov.. ol urgass and do nor allolv gra2rng lor three yearsr,ll lhe pranied

mal€rials are above the r.achol lhe anmals. However. theiorest empoyces usua ly do

nor restricl cut and catry sysrem unlesslhe coleclorsdoharm to lhe panlalon. AIler 3

to 5 years rhe orowrh ol lhe u igrass subsldes wlrh lhe dec ine oi sa in rya.d replaced by

Dhuborass/Durtaorass (Cynodon daclyron) which grows wrh monsoon rain and lhe

animals are g6zed ireely dur.9 fionsoon and post monsoon monlhs. Th€ a.mas
whie rn lhe lo,eslalsograze o. olher creepers, eaves olkeora lrees and any olher

palatable material ava lab elo the an ma s Du ng June wrh lhe slartolmonsoon raln a

mxed srazng and slalreedinq system ispracrced. Dur.g octoberFebruary dry

months and man Ama. growng season lhe anrmals are lelhered and grazed in rce

. op rdlLe p'o " d o l .''.o^ dt
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Table 5.3.1,3 | Feeds and Fodder Situ.rion in the proiect vittaqe

L;,r !--ob- 
_io 

d o-f" ;n-i

_ l._t _ l

ln Char Na.glia lhe setlers opi.ed rhat they Lsla y do not carculale lhe value ol

nalu6 lodder and crop by.producls and spe.d very itle.ash to buyfeed ingredienls

Breed and breed characlerislics ol liveslock speci€s

Cattle: The predominant rnd gcnous (desh,) a mal s a sma norn€scrpl Bos .d cus

rype lhe matur€ bodyweqhr s belween 125-200 kq.The sowgrowrng shybreediq

anrmars average aoe at tusl carvi.g s 45 mo.lhs and.ave lacla[on perod oi aboul7

mo.rhs,lhe proonled inlercavng period s abod 3amorlhs. No improved breed have

so Jar beef lnrodL.ed in re.rea lrre Fnorly Flrprse ofcatle vras lor dra,l povrer,

parl cular y Ior cultvation o,land but lhe scenaro s Iasl chang.g wlh the .lroa!clion ol
power lers in fie area

ln fie emplodered area wlh the lncreasifg cropping ntens ty and tb oreater need lor

lmei.ess in and culrvaliof the damand lor draft power s increasingi 1o meer ihe

demand cows are belng har.essed lo $e plouqh. Smarl local breeds or catle are

preletred because lhey are adeqlate lor oca tarh easly holsed wtln the imled

homeslead spa.eand easlymanaged bywomen and chidren

Under these circumslances mik, meal and hides are largely by products of lhe d6ll
herd However, nspile the hioh pice ol mik llre average daiy yield oi mlk slftleover
on6 llre per cow. Aso lhe l€ditio.a grauing areas are gonq Lnder tho pough to

produce rice which under lhe exisl ng price stuclure are f.anc aly ess anraclive bul

wilh such a poor agrlcuturaleconomy, surviva s lhe prlme mol valing lorce.
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Excluding the lafdess, the bulk otlhe esluarife househotds,arm berween one and hro

acre ol land, muclr oi ii on a share cropp.g bas s. To hre drait power lor cu livalion wll
cosl belween Tk 0s0o Io 2000) per acre per season bul tmeiness s so cirdd lhar

hnifg s a risky business. From lhis it can be seen lhaiownershp ol a lew drail catrle s

highydesirable a lhough lhey consl lule a very hlgh capita lnveslment. To mlnlmize rhe

sze ol indivdual herd, whlsl at lhe same llhe ensurng thenconlnuiry sysrems oi

exchange exist belween vilaoers Fecent inlroduclon of power llers and their easy

avarabilly on renl have greally redlced dependency on drall andal, the surueyed

households ndlcate prelerence lor mik and meat animals. Sodr no initialve lo

inlDducem k ormear breeds have bcen ufder taken by afy plb cor prvareaAency

Butlalo: n lhe esluarine envronmenl bufla oes are a prele(€d specLes as lhey are

bener adopled 1o p olgh the mod rals consufrecoarser rouqhalc that gro\rs in rhe

newy ac.rel ng chars and in the iorests. Th€y can tolerale more $1.ly lhan cows and

are more resistanllo oscase li rhe new estu&ne diars the b!tialoes are kepl in large

herd ol50lo 250 under .are of herdsmen The burlaoeslond in rh. coasla relion.re
ndan waler buflalo lype, mature body yreghl s 3s0450 kg and are seasona breeders

and.omeln heal n po5rmonsoon Donlhs !v(h ihe .cre:sed avallab r ly ol fodder n rhe

charsand cave n spring Th. averaqe mlk yred atDUt2S lo 3 ke perdaya.d ra.lalon

Bufalo m rk conta ns more Jat and sold nol fal (sNF) than .ows h rk and are p..loned

by loca peop. lo. hakin! ghee (C arled butl€r) and curd. Th.re rs scarcity o, qua iry

slld bullao buls a.d no mproved breed,ng a.d managemenl have been .teled ii rhe

Coal: The mator bloed ol goar,s the Back Bengal. The breed s lamous lor ls hgh
prorllcacy, tender meal a.d skn qla y The Ba.k Bengargoalrs we adopled lo hol

humrd crmate and produces lwinsand lripels a.d lrave rhe porenriaro, bengdeveroped

as Brolergoar'The.verage ive weghtof adul loal s16to13Kg ooatsarer€ar€d
bymargrnarand andess househordsand chidren and womef take care aid conslded

an mponail activilyin lhc erslng inlegrated smal holderlarmn! syslem The marlina

holseholds preier Ooal reari.g lor t requnes sma cap tal nveslment slmp e

housino, easy ma.agement, Oraze on falow lands aller crop harvest, seleclileLy

browse on weeds i. weed nrested a.d p anled rice crop dur ng mid stage oi are

lelheredaongtheroadsldes emba.kments Thegoalcansuruveonlreeleaves
ol number ol speci€s iieque.uy seen r the esruarine vr ages The goars matlre

al an earlyaae shortqestaton perod and oeneraton inlerval Goal meat lelches
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higher price rhan beel and the milk is eas y d !esrible by child.en and the od

The kids are reared as househords pers.

Nlargfa households wilh limiled access lo ieed arge ruml.rnls bul have lhe

opporl!n ly lo obla n green grass and palalab e leaves round lhe year and have

d e manpower to ook arler may be promoled ro lake up 9oar rearing to auoment

the low o, sde line income Women qrolps malny desrilule and

embankmen!roadside planlalion carelakers may be g ve. pre,erence lo lake up

his acllvry. There s acule shorlage ol qualily breedin9 bucks in the area

throuqh p.ojecl inlervefuo. Ihis ca. be addressed berelit ng tlre deslirute

women to earn an income by se lino the serv'ces ol lhe bucks

Sheep: Sheep lound n Ihe coasta area are coarse wool rype, sma n size

aboul 10-l2kgadut ve[eghlandwer adapled 10 lhc sarine env ronmenl n

some coaslal households lhey are prele ed lo goat lor tlrclr seleclive browsin9

o. the lellovers ol caxle and bul,alo and cons,dered less Inenac nq than qoal

Hovever, in lhe surveyed households no sheep was lound Pre mnary

nlormal on nd cares that no elfort wa5 hade 1o promole sheep i. lhe area

chicken: lnlheproleclarea mostollhehousehods.earchicken Ge.eralylhey

've 
a scavcnsi.o exislence, a.d s€ldom receiv€ mL.h supp ehenrary leedinq

The ocal"deshi lypes ls poor eqg producer and lays 40.50 eggs in a y€ar !v lh a

behavior ol pronounced brood nC. No mpacr oi cockerer erchange prog.amme

w th nproved breed ike Rhode ls and B€d or wh te Leghorn under laken by lhe

Liveslock Deparlmenl. The ndige.o!s deshib rds are small nbodysiz€olabout
1.1 5 Kg and well adapred under scaveno ng condlon and probaby more

resislant lo prevalent common dseases and are beller abe Io prole.t lrom

predalors. Commercial larms wth improvcd breeds are no. exlstenl probaby

because ol poor prevenlive coverage, non.ava abllily ol day od chicks,

lormLlatad ieed and proper marketinq ferwork. The local brrds are ideal lor

reproduclio. by nalural broodinq. Nowever, n a s€mi scavenging model wilh

artilicial hatchinq and balanced ieedlng have shown to lncrease ncome ol small

hoder po! lry rearers ln orher parrs ol the counrry. No s milar projecls have been

inilialed n lhe study area.

DOC LTO



0uckr Like chicken duck ra s no ls widelv pracl ced bvthe housewives ln lhe area

especially in lhe v age ar€as, havno la.ge member of dtches thal tavours

natura growth of lresh waler sfails and duck weeds The area is ideal lor duck

rasing on commercia basis bll lheir number is nol much b€cause ol shorlage ol

narural leed duri.! the dry monlhs The lresh waler snails do not surviv€ during

the post winte. sa inity and lh s increas€ the .osl oJ supplemenlary ieedr.g

Howev€r, a lew (Khak Campbell) was seen i the projecl a.ea roragino . the

depressed parl. the rearers reporled ess eqo prodlcton d!e Io nalura feed

s.arcity The lock s ze is .educed lhrouglr sale of surplus duck at the end oi

The ducks are preler€d by housewives living arouid lhe lresh water pools as

rhey produce r00 150 eggs per year, more meat and are resistant to many

diseases lhar a,leds rhe .hl.ken

Pigeon: Alhough lhe lrolect v age appears 1o have !ood opFortunily to rear

pioeon bul i1 ls sedom practced srmple pro,ecl lnlerve.lon lo ftroduce and

managemenl pra.rces lrke suppemenlary l.edin! and dsease conlrol

expected to bring s !ni,r canr econon c be.ei I ro the women benel cieries

3.5.2 consrraints in Animal Produclion system

seaso.a shortage ol rodder is rhe ma n conslra nt in an ma iroduclion system in

the p.oiecr area spec a y when the crcp ands are !.der rice cullivation and lhe

an ma s are restricted 10 homesteads and n Ihe vilag.s The poor larmers have

lLn e a.cess to iorest !nder growrhs ior ora2.! and the dislanl accrelng lands.

Flq [4$!o]4!E &q49q.C!

lco(.dioss
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Animal disease s anorher malor constrainl encounrered by the ,aimers. The

esluary receives all lhe washings ol the upslream incudlfC the lnlected

carcasses ard lhe envnonmenl favours qu ck sFread of d sease organisms and

calsng high modalily n large and sma ruminants. Anono rhe i.lecrous
d seases Fool and Mouth Diseases s common which renders the work animas

lnlt lor work n the poughng season and also s responslbe lor many call

dealhs, nlerlilily and loss oi milk produclion. Accordrng 1o Lvaslock Depanment

fie d o,lcla s orher baclena diseases lke anrhrax, black quarter, hae6orhag c

seplicema, enleroloxaemia and vral disease ke goal pox sheep pox erc. a.e

occasiona y seen in pockels. Newcasle disease. coccdioss, low pox, lowl

cholera, duck p ague, duck criolera are seen,n pou ky and take healy loli eveiy

Paras'lic 'nlesl.lon s common and the b!rden s hrgh vrhica largey arre.rs

anima produclvny n lerms ol rnrk and mcal produclioi, delayed maturry and

proqngcd nler carving perod parasrlic diairhoea afd poor ulilizalion ol5carce

The ionorance o, rrre larmers on the preventve a.d curalve lac lilies thalare now

ava ab e i. rhe tovnsh ps rs not ut zed in the roca ly The above facililies cou o

eas'rv be made ava able l lhe larmers are o'oanized and orienied wlh lhe

governmenland g.owng prvalelelernaryservcede verysyslem

T!Dle3,5.:.5 rCon!rmn'$ i I-irdtockR.,fi.g ( Rrnking in o.dootlfrpo.lEe)

rGs d-TL - d ud d
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I 
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Duds I

However, Ihe market access s not a prob em as reporled by the responde.ts. I

appears thal ihe.an e kaders frequent y vis I lhe area and bly lhe sLrplls stock,

m k s sold rocaly and the peddlers collecr the eggs and ch cken reguiarly irom
:lhe househod and the adjacent marker places. The iarmgale pr ceojlered by th€

middlehen are ollen satisla.lory lo Ihe households During monsoon the lraders

v sit ress ireque.rly and a!qresal on ol af ma, pourlry, egqs and m k s diiiicu t
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!.! clrs h he vbhtr! d-9o4r ch tlnderqols.!,

due lo bad road condirion. The tarmers ger tirr6less pr ce lo more a9!regatino
cost and increased lransport cosl to dlstant markels. The larmers reqLested tor
provison oi beralhicro credil lacilities lo smal hoder lveslock rajsers.

Mltigation ol Co.slrai.ts:

aiiii-

The above Table 3 5 2 6 cxpla ns Ihe dark p cture ol armost non ava abiliy ol
lechr cal npul services lrom bolh public and prvale service provders A iew

quacks on demand provid. some i.purs afd the qualry and quantrry s lar lrom

salis,aclory. No liveslock developm€nt .a. b. e.visaged wrlrout brlde ig lh s

wide gap Proiecrintervenlon need ro address Ihis on top prorry basis

Over lhe pasl lhree decades rhe pubric and Frivate servce d€rvery have

improved conslderably n lhe man lafd especla y in a.d a.ou.d the Upaz a

Lveslock oevelopm€nr Ce.ter. l. absence oi government services rhe NGOs

and olher prvale seryices has reduced rhe ude gap Vaccnation and

dewormingboluscsandfeedi.Oredieftsareavailabearlhedoorslepollarmers.

ln desgning projecl lntervenlion sim ar experen.e ol olher prolecls may be

taken to expa.d qua ly npul service delivery n the prolect area

Deveropment optionsr

seasona shorlage oi fodder ca. be largery mirgared through inlroducrio. ol
eg!mi.ous lodder crops like sall to eranl varlelies ol kheshar and cowpea i. the

larming syslem in lhe dry season. Establishme.t oI multipurpose tees in the

village plantation schemes wh ch can be used as p.ore n leal bank a.d also

freel theluelwood requ rementoi lhe households The marginal larmers wh 0 are

shy lo us6 lhe under ul zed loresl under qrcwlhs can be promoled to use Ihe

,esource through 9roup approach. The other ieeds and iodder improveme.tcan
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cha I lacllilies ca. be rnrodrced throu!h the

Exlensoi Worker5lo preserve ve.cines, drLgs

n l,quid n lroE€n and ts ettens oi ro lhe p.ojecl

the key conslra nt ol q.n.r. mprovem€nl or

be achieved lhrolgh popularizng urea treatmenr ot slraw and reedino urea

moasses m neral blocks wh ch have shown promisin! resllls in the nonh and

cenlra reg on ol the counrry. sall lree drinking warer iacillres ror buiialoe/cate
can easily be made by simpie ran waler colleclon devices and lheir proper

maintenance durin0lhe dry season

lnlroducron ol rout ne prevenlive vacc nal on ao6inst common prela enl

d seases vJo! d reducc mo(arily and deworm.9 would ncrease ivesrock !rornh
and larmeas Frol lab ily lac I es ol olh€r r.puls rke lmproved bu s and blcks
can be inlroduced 1o inc.ease 1]€nerc poienl ar and producriv ty ol lhe an mals

Small sca e so ar powered cool

NGOs promored R!rar Live5ro.k

and seoen S.me. P.eserval of
area is ,eas lr c, lhr5 w I sorve

n the clr cken and duck deve opnrent s m ar approach ro ADB lrran.ed and DLS

and NGOs mpieDenled Pani.palory Llveslo.k Deleropmenl Proiecr (PLoP)wlh

sutable improved breeds of clr cken and duck may be adopled lor organ zed

promoron ol day od ch ck reeri.g, ionnuraled leed suFpy and mprolement ol

ch'cken and e9g markerin! ielwork. However, r s assumed Ihar lnlroduclion ol
cross bred like so.a r hay not suslain in the ong run The rearnlfg lrom PLDP

suc.essorfa ure need lo be considered prior to advenl!re of any flerventon in

Slmpe rura hy9lenic m k processrng can be introdu.ed by inslarralion ol

dlase/wlnd powar operated hirk chirling vals aid can be nteorated wlth naional
mirk markerng.elwork rholgh lhe NGos or Datry co,operalives oua ry and

hlglr va ue mrlk products like Ghee, Cheese, Yo!hurt etc can be produced and

marketed to distanl markets The secondary markets have oood demand lor
qua ly processed products and the market is rapid y eipandi.g.

Farmind SJstem Oeve,o6ment Options

Livestock are well integraled inlo Ihe exrsling larm nO system .l the est!ar ne

rcg on The srraleg es aliempl ng to if.rease an ma pedormance musl lake inlo

accounl borh th. comp ementary a.d .ompel tiva relal onsh ps berwee. crops,
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Irees and livestock n Ihese systems. Farmers make iew crop decistons wrhout
considerifs the demafds ior ieed ior the I rivestock

ln Ihe estuarine area the sma larmers operate wirh a ve.y small resouice

base. This means that lhey have 10 be more depende.l of the postive

inleraclio.s resu llng lrom crops livestock relal onship and are ln a ess flexib e

posilion lo adopt innovations. Negalve inle.acl ons lke fiee ranging of ch ck€n

and damaoe Io home garde. or ire€ rangln! ol goats and ca(t e and damage 1o

young i eld crops resulling i. conllcls among neighbors are olten inevilab e and

need carel! consideratons lor plannlng changes in the syslem. However, the

proJilab e !se ol accret n! andmass afd ils .atural vegeralion is made Ihrough

rars ng lvestock Iil lhe sa n ly de. fes and are suitable ior o(her hlgher value

oop produclion ln tlre study vlllage many ol lhe r€spondenis reported iailure of

nce crop due 1o waler ogling and increased sa nily lhese househods can

benel t from invesl.O n veslock I I the dralnaCe congeslio. rs removed

ll s expecled that lhe new sex ers \?o!id be served by NGOs and wou d nclude

in lher lne o, acl!1es beneliclaries group lormaron aqare.ess bu d ng,

savngsmob zalon a.d ul 2al on ol cred,l fa. les The NGOSarea solikelylo
fc ude home qarde.ln! crop lveslock and l sherles deve opmenl lhrough group

n the livesrock sub seclor maln aclvty oJ the NGos lrolld be lo deveop ma.
power lhrougrr ol9an:nc larmers Iranin9 ,vilh cooperanon of Lrveslock

oeparrmenl in spec 1c lrne otactvresand.rearon ol a.adre oJ Lvestock Fed
Worke.s and Women Pou rryWorkers who would underrake €xtension acl v t es at

lrre grassrools rever o. parl cipatory approach and on se I herp bas s. The

larmers would be molivaled lo bear the inpurs co31 and sere.e charge or lhe

workers DLS wllh cooperat on ol NGOs and partc palion ollarmers alllhe lnluls
ke vaccines, drugs leed and day od chicks anlicia nsemi.alion would be

channeled through these workers

Tlrrough prolecr inlervenlon the p.oduclivilyol lhe exisun! herd ol caltle buflalo

sheep goar chicken and ducks are expected ro be improved and.edlce lhe

prevenlable mona ry a.d morbidity Gradual i.trodlclo. ol more produclive

anmals wilh lhe increased inplts avalab ily and larmers skills lo rear lhe

lmproved stock w b€ a pra.rcalpropos rlon in.ear iurure The eliect oj prolect

inrer/er1oron h!a'io'r r9r6ntr 11. Tab e.5 2 7
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Table3.s.2.7 : Mo aJfty jnAnimat duerodtseaseundervi[age condirb

9!ce!

Chicken!p qq

3,5,3 Liveslock Produclion and Poputaljon crowth Rate

Table 3.s. ].3 : L'vesrock Producion rno oop.;l.on Grofih

axhough no spec, c stuly was catried our n the prolecr mauzas lo delermt.e re

rea growrrr rare bul through larmers afd field slall i.terview of lha Liveslock
Depanme.tand slldy consulta.ls observaron estrmared rhe annuatgrounh rate

ol d lierenl types ol a.lma in rhe proleci a.ea orer ihe.ext 5 - 7 yea.s s gtven rf

Ca

-Cy. one She e,
p'epa'a oryrudy I c6Mh 3ae

l%r I aharNangr a

' BB5 1994 su^evon Lilenoc[ and Pourld iBa.oadcsh- cr' o. d )r d.- o -Dor.or \ rc, raeo s Dool ; \o .-" 1 L.o-b (

Liveslock and poultiy suruey of Bangladesh .ondu.ted n 19a3 . 3S by BBS has
estmaled overa decreaso ol Bovines popLaron by 103% oi which cade
population decreased by 1.7.1 but lhe bufta o popu ation i.creased by 36%.
and the Goal popllation increased by 39% and sheep 24% respectivey. The
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chicken populalio. ncreased by 26% and ducks increased by r3% respectivety

over the census conducled in 1933-44 covering 5 yeafs the annuat orowlh rate

oi the lvestock slb-sector ln 1994 95 was s 5 percent which was one ol Ihe

hiahest n the economy ". the producrton ot m lk, meat and eggs increase by an

annua cohpolnd qrowth ratB ol 1,3 perce.t 32 percenl and 6.5 percenl

respectivey belween 1990 91 Io l99O 95r/.

Table 3.s.3,9: Esllnaresorqrowth in rivestock popurarion in Cycrone Prone a.ea

E::i_---o;idw;;' iG;nA

i a1e

ainr
?1C!

i i,case n rot iumbe, lAYq

Simllarly Cyclone Sherer Prepa.atory Srudy conducted a s!tuey in 1996 in the

cyclone prone coaslalarea and Jo!nd 2.3 to 3.7% gro!fih . bovines r.5 ro 5 39: in

ovne a.d 20.5 to 24 l% growlh n poulrry per year over lhe 1996 perod. The

above sludy covered wlder coaslal zone irom easr ro the west Hoyrever, $€ east

zone, wh ch is largely idenlca v/ith Ihe prolect area have s m arily wilh esrmaled
growth rales excepl rhe polllry. The Cyclone Sheller SIudy nc uded many small

scale commercla poullry rarms {Broler and aye4 operatng n the mai. and

alonq the Chillagong Hghway and none oi lhe organized larms exisls in lhe

sludy area. The poullry growth rale s asslmed close lo lha lind ngs of BBS

slrvey, the growrh rare is given in Table 3533 and rhe cycone sheler
Preparatory Study I ndinqs ls giver n Tab e 3.5 3 L
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The sma land marginallarmers do nol send lheir ca(le or bullalo n rhe lo.est lor

lea. oi rhell or loss and lheir dependen.e on an nra drall power ior cullvallo.
and other agricullura operaliofs.

It was noled that the buflaoes are i. belrer health than cows as rhe butlaoes ca.
consume coarser roughage and lolerale more sarnily. Dur ng monsoon and posl

monsoon lhe calle are reared n house and are sta 1ed. The la.mers seldom

spend money of inproved leedi.g and Ue an mals ha!€ 1o subs st only on rlce

snaw and scraps oi grasses n lhe embankmenl pond dykes. v a!e roads and

bunds wh ch s nol enough for m nimum mainlena.ce The animals oose weighl

and are easlly allacked by d sease The sxual on lurlher deleoriaies I lhere is

drauahr a.d de ayed mo.soon.

d .:3€ oiseii ehadl lj0'; ov* p'.s.il hh,

Table 3,5.3.11 : Eslimared qrowl rNansurlawithproject

Lp(d_Pi.o I a.,I Pa

DDC LTD

The.onsullants estimale oi growlh pol€ntialol cattle wilconli.le lor seven years and then
rhe herd size wilslabilize based on lhe lolarca y.g capacry ofavallabre and. The gro$lh ol
bltfalo population wll continue lor iive yea6 and wllstabilze based o. carrylng capacity anC
c! livation of hlgh vale crops and reduced avaiablily ol coarse roughage afd reduceri
dependence ol draft power. The goal populallon is ikely lo increaso lor seven years ior
increased inlerest oi women in goat prod!clion and h qh proflabilly and lecundity. The pou try
growth s expecred io conlinuelil tenlh year lor easy manaoemert ard nlroductonoislmpe
Iechnoogy. The duck populaton will ncrease for five years and then slabiise lor reduced
aiea ior free grazing and reduced avaiabllily oi naluralleed.

rl
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WrUr prcject the main benelit will be increase in sidetine income oi the befenciaries and
erpected lo bB above the nat onal average of per smathotder househotds, The unemptoyed
youlhs ard fie holsewves will lind more emp oymenl lac tities remain ng i. rhe vitage The
liveslock product consumers in the adloinirq toanships, rurat growrh cederc and inctlding
Noakhall, Feriand Chinagong willget continuols suppty ot whotesome ivesrock prodlcts ata

ODC LTO



CHAPTER- 4 : WATEF MANAGEMENI OPiIONS

Char Nanguia afd Noler char, the two chars ior deveopme.t plans have been

consrdered bsether ior empolderng opllons. char Majid dranage has been takef

lnto accoufl Jor preparalion oltheoplions.

The ersl.g physicalsitualio. envronment. malor co.slrants and problems oi the

study area pubrc demand and impad oi adiacent projecls have bee. carerullv

identlied and slud ed,or iormllallor oi a comorehensive a.d balafced Deve opm€nt

Hazard dle Io salne tdal i.lndation/tood and drainage co.geslio. are lhe 6an

causes ol probems lo agrculure and oi suller.gs ol lhe people r!in! n the

Th€ averag€ grou.d leve o, char Nanoula is aboul3.7o mPWD whll€ the average

ground evel ol Noler Char is lower and aboul3.00 nPWD

Considern! the compex and dynamc siluatron and exsli.g anvnonmenl of the

study area channels lhe consLltafB caried oul delaled hydro dorpho o0 cal

nveslgalions n lhe Hatya iver system The co.sullants caded out detaled

topographrcalsu.vey rn Char Nangdia Noer Crrar Carifg Char river s!,rvevs land

use suryey, drainage srudes elc lo prepare a balai.ed waler management plaf ior

lhe propos€d srudy area. Mamur khal and C.ing kha are lhe tlvo hvdro

morphoogcarly mpoianr cha.nels connecled with and influenc.g Natya Fiver

hydro dyfamics Looer Meghna Rve. on the Soulh.west and Halya Channe on lhe

Easr are rhe lwo lhimare drainage outl. I channels oi lhe sildy area

Knowledge was ga ned lrom loca commu.itesespecalylromlhoseusngloca land

and water resources lhrouqh d rect cofrfrun cation and Ie d vis Is Theirvlews were

consdered o. drainage congeston tdalinundation/iood salne water inlruson elc.

n lhe sludy area Based on this knowedge oaned, need assessheils ol the prolect



The consutanls inveslgated nto possible opliofs Jor solution ol Ihe related water

managemenl p.obiems in the study area taking inlo consdera[ons Ihe extelia

dG.age siluartion and dynamic morphoogica condilois ollhelda .hannes.

Aner rhorouqh examlnation ol lhe exisllng physica siluado. e.vironmenlal slatus

major conslraints and problems oi the area, pubic demand and slalus of lhe

adla.enl projecls the consllta.ls inv€stigated lhe folowng possble optons fo.

lormulalon ofa comprehensive and bala.ced waler manaoement p a.lor lhe polect

Two poders (CharNangllla and NolerCrrar Poldars),

One polder (char Nanollla NolercharPode.).2 Drainaqe Unts,

One polder I Drainaqe Unl avoid ng Satiya Fivcrrorarziia!c

one Poder.2 unls, avodfg H.liya Bverlordrainage

To atrve at a comprehensve and oplmum souton of the d.ainaoe probem and

iooding sluation dranage simuiaro. modeLand GIS model deveoped by CEGIS

were LSed a.d applcatio. runs ol lhe models lord,lerenl desisn events were catred

out. The ntervenr onal oplons ar€ prese.led n Filures G 4 2a G 4 2b, G 4.2c and

This opioi al ours lhe presenl situalron to preva I e keepinglheareaasitiswlhoul

waler managemenl inleNentons. lf no llater Nlanagement nle e.iions are takei

up n lhe !nprolecred srudy area, regulai sal .e \!ater nkus on and tidallloodno a.d

drainage congeslon wl remain as constaints lo (he oprimum urrzalon ol land

water and olher.allralresources. However, the dmiiishng developmenl ol and

eevalon wil conlnue The economic aclvlies ol lhe area wl onlinue at present

DOC LTO.
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Under this option, the existing situalion in respect of drainage congestion will

deteriorate, salinlty will remain unchanged and most of the studv area will rematn

ilooded during high tidal lJood.

Therelore, structural intervention ior improvement

project area is essential and hence the oplion will not

Option-1 :

waler management of the

discLrssed further.be

This option keeps Mamur khal and Caring khal opeo with the construction of (a)

peripherai embankment for Char NangLtlia Polder and a sluice at south-west corner

of the polder discharglng to Hatiya River and another sluice on eastern side to drain

to Hatiya channel; and (b) peripheral embankment lor Noler Char po der and a sluice

near Milon khal outfall of this polder discharging to Hatiya Biver (Fg G 4.2a). The

option wl lhave the planed Cross-dam on Hatiya R ver at Ferry Ghat.

Option-2:

This one-polder option ts based on 2 drainage units 2 sluices approach. lt wii have

one periphera embankment aroltnd Char Nangulia and Noler Char area keeping

Caring khal outside with 2 closures on Mamur khal one each near ils confiuences

with Hatlya Fiver and Caring khal and one slulce each ior Char Nangulja and Noler

Char drainage units both discharging to Hatiya Biver (Fig c 4.2b). Cross,dam on

Hatiya River will be as planned at Ferry Ghat.

Option-3:

This option will also have one combined polder with continuous peripheral

embankment as of Option 2 but keeping Carjng khal and eastern part of Mamur khal

inside with one big sluice near the south-west end discharging 10 the Lower Meghna

nearer to the out fall of Hatiya River (Fig. G 4.2c). lt avoids Hatiya River as drainaqe

outfall channel. Closure on Hatiya River may be at D/S of Char Majid out fall.

DDC LTD.
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Option-4:

The Option has been developed atter the Technical Session on the study held on 25-

06-07 in the Conference Room of BWDB, Dhaka (Proceedings given in Annexure

Volume, Enclosure-3). lt is a modified Option 3 with Noler Char as a separate

drainage u_nit with a low height dyke on the other side of Caring khal and follow

l\,4amur khal. N4ajor Char Nangulia drainage will be etfected through lvlamur-Caring

khals ,eading to a drainage sluice on Caring khal near to its outfall discharging to the

Lower Meqhna and anolher drainaqe sluice, like Option 1, will be on Khatakhali khal-

2 to discharge to Hatiya Channel. Noler Char unit will have only one drainage slulce

on Hoar khal to discharge also to the Lower Meghna. Option Map is glven in

Fig. G 4.2d. Closure on Hatlya River shall be at D/S of Char Majid outja l.

Discussion on Options

The four interventronal options as already stated have been considered for Char

Nangulia and Noler Char together taking into accounts the present hydro-

morphological conditions ol the major tidal channels of the study area - Hatlya River,

Mamur and Caring khals, folv through them and tidal srluation of the area. Optlon 1

keeps Mamur khal and Car ng khal open with two polders and keeps Hatiya R ver as

a drainage outfal channel; Opt on-2 closes Mamur khal, both sides wlth one po der

and two drajnage units and aso uses Hatrya River as drainaqe oLrtfall channell

Optlon 3 closes both Mamur khal and Caring khal with one po der and one drainage

unit, and avoids Hatiya River as drainage outlall channel; and Option 4, actually a

modifled Option 3, also avoids Hatiya River as drainage outfall channel but havlng

lwo separate units. The options and the points in favour and agalnst are discussed to

facllitate decision in favour ol a specilic option to prepare the deve opment plans 1or

the two chars accord ngly.

4.3.1 Details of Option-1 :

There will be two separate polders - Char Nangulia and Noler Char Polders wiih

individual periphera embankment and drainage sluices keeplng Mamur khal open as

boundary external channel bebreen them. With this option the cross dam on Hatiya

Hiver will be, as already planned, at Ferry Ghat to divert first drainage of Char

L,4oradona through Boyer Char leaving Char Majid drainage as it is to drain to Hatiya

DDC LTD.
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Biver since there is no problem of drainage in Char Majid. lf required, Char Majid

drainage may be diverted in future. This arrangement along with Char Nangulia

drainage discharge and tidal discharge of the open Mamur khal is expected to help io

channel majntenance of the Hatiya Hiver for drainage.

Char Nangulia Polder will have the drainage sluice DSl at lhe soulh west corner to

discharge to Hatiya River and another sluice DS-2 on eastern side at Katakhali kha -

2 outfall to discharge to Hatiya Channel. Mamur khal has been avoided as drainage

oufiall channel oi Char Nangulia slLrice dLre to its susceptibility to comparatively faster

slltation. The silted up lnternal drainage channels Nangulia khal, Katakhali khal-1,

Katakhali Khal-2, Bhuiyar khal and others will be re-excavated. Borrow pit channei for

construction of embankment will be nside the polder to act as peripheral main

dralnage channel havrng required culvervbridges at road crosslngs. Cross drainage

inside will be affecled through culverts on the lnlernal roads.

Noler Char Polder wrll have lhe drainage sluice DSI at the Milon khal outfall also

discharging to Hatiya River. Here also borrow pit channel of embankment wjll act as

peripheral drainage channel. Required culvervbridges will be provided at road

crossings oi the drainage channels.

Positive Points oI Option-1

1. lMamur khal and Caring khal are open to allow to continue natural tidal flow

condition which will help maintain Hatiya River as out fall drainage channel of

the area to dlscharge to I\4eghna River.

2. The h^/o sluices ln Char Nangulia will distribute drainage westward to Hatiya

River and eastlvard to Hatiya Channel.

3. Construction of hvo iarge closures on Mamur khal as needed for one pojder

option will be avoided.

4. Nangulia drainage sluice (DS-1) discharging to Hatiya Biver will contribute to

maintain Hatiya River channel.

DDC LTD.
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Until diverted, Char Majid drainage wiil add to out,flow discharge oi Hatiya Rjver

and help maintain the channel for drainage.

Peripheral embankments along Mamur khal wlll create faciljty to have easl -west

road communlcation of the polders.

Negalive Points

Comparatively lesser siltation impact of Hatiya River than other Options.

Embankmenl lenqrh w.ll be aboLt 5.5 Kn more.

4.3.2 Details ol Option-2:

The option wlll have a combined polder, Nangulia-Noler Char Polder with Char

Nangulia and Noler Char Drainage Units. There will be one peripheral embankment

for the hvo chars with two closures on Mamur khal, one near its outlall and the other

at D/S of coniluence with Caring khal. The poider wlll have two sluices, one for

drainage oi Char Nangulia Unit and the other for Noler Char Unit. A guide bund

(dyke) on the southern ba.k ol Mamur khal will separate the two drainage units.

Eastern side embankment alignment !,iill follow keeplng eastern portron of Mamur

khal and Caring khal out side the polder. Cross-dam on Hat ya wl I be as planned at

Ferry Ghat w th drainage diversion iirst of Char Maradona only leavrng Char Nlajid

Drainage as it is.

Positive Points of Option-2

5.

6.

1.

2.

2.

1. Char Nangulia drainage sluice (DS-1) discharging to Hatiya River wlll contribute

to maintain Hatiya Biver channel.

Until diverted, Char Majid drainage discharge wi I add to out,flow discharge of

Hatiya River and help maintain the channel for drainage.

3. Closed Mamur khal is likely to be converted to a sweet water reservoir in lutue.

4. Total embankment length is aboul5.5Km less.

DDC LTD.
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Negative Points

2.

1. Ciosing of Mamur khal may iikely to have uncertain morphological impacts

including comparatively rapid sillation of Hatiya river leading to its dis'

{unctioning as drainage outlall channel relatively early.

Two closures on Mamur khal.

One arge polder with one sluice dlscharging to Lower Meghna River.

Likely siliation ot Hatiya River will not affect drainage of the area.

The drainage sluice being nearer to lhe outfall Rrver (Lower Meghna) there w ll

be less problem of D/S siltation.

Closed Mamur khal and Caring khal may be used as sweet water reservoir in

iuture.

Planned Boyer Char embankment length will be reduced by 1.5 km at Ferry

Ghat end.

4.3.3 Details of Option-3 :

This option wiil have a combined polder, Char Nangulia-Noler Char Polder avoiding

Hatiya River as outfall drainage channel bul one drainage unrt. It will have one large

drainage sluice on Caring khal at the southern end and discharge io Lower Meghna.

Alignment of eastern side embankment will follow keeping eastern part of Mamur

khal and Caring khal inside the polder whlch will be the main drainage channel

leading to the drainage sluice. Cross-dam on Hatiya River may be at D/S of Char

Majid out fall to divert drainage of Char Majid, Char Maradona and also the area

south of Char Majid through Boyer Char. This location of closure on Hatlya River wlll

reduce embankment length of Boyer Char at Ferry Ghat end.

Positive Points of Option-3

1.

2.

3.

5.

4.

Negative Points

1. There will be no drainage distribution, char-wise. Accumulation o, run off near

the drainage sluice is iikely to create temporary inundation near the sluice area

due to lower land level in Noler Char.

DDC LTD.
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Closing of Mamur khal may likely to have

including rapid siltation of Hatiya river.

_ Final Feport:Parl.A

Lrncertain morphological impacts

Two closures on Mamur khal and one on Caring khal.

4.3.4 Details of Option- 4 :

This option will also have a combined polder, Char Nangulia-Noler Char Polder but

both the chars as separate units avoidlng Baggardona/Hatiya River as drajnage

outfall channel. Char Nangulia will have the main drainage sluice (DS-1) nearer to

the outfall end of Caring khal to discharge to the Lower Meghna. Like Option-3

alignment of eastern side embankment will lcllow keeping eastern part of Mamur khal

and Caring khal inside the polder. Mamur khal - Caring khal will be the main drainage

channelior Char Nangulia drainage leading to the Drainage sluice DS-1 (10V-1.5m x

01.8m). There will be another drainage sluice DS2 (5V-1.5m x 1.8m) for Char

Nangulia at eastern side on Kalakhali khal-2 to discharge to Hatiya Channel. Noler

Char wll have one drainage DS-3 (7V x 1.5n-r x 1.Bm) localed at southern end oi

Hoar khal to discharge to the Lower lvleghna river. Location of the proposed DS 1

and DS 3 will be at a mlnlmum set'back distance of 1 km from the present coast line

to provlde safe distance against possible erosion and coast line rlrigration at the

outfalls of the sluices. The proposed Second Baggardona/Hatiya river Cross-dam will

be at D/S of Char Malid outjall instead of earlier one planned at Ferry Ghat. The

river closure will be about 200m.

Positive Points

Hatiya River, susceptible to silting up in the long run, has been avoded as

drainage outfall channel of Char Nangulra and Noler Char.

NoJer Char being a separale drainage unit there will be no drainage

accumulation.

Llke y siltation of Hatiya River will not aifect drainage ol the area.

The drainage sluices being nearer to the outfall river Lower Meghna there will

be less D/S siltation problem.

Planned Boyer Char embankment length will be reduced by about 1.5 km.

Closed Mamur khal and Caring khal are likely to act as sweet water reservoir.

2.

2.

1.

3.

4.

6.

DDC LTD.
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Negative Points

1. Closing of Mamur khal and Caring khal may likely lo have uncertain
morphological impacts including rap d siltation of Hatiya rlver.

2. Two closures on Mamur khal and one on Car ng khal.

Options Comparison

It is seen that all the iour Options have individual polnts in favour for consideration.

Positlve and negative points of the Options have been discussed earlier. Compar son

are made 1ak ng into account only the key positive and negative points.

Option 1 and Option 2, if compared first give that Opt on t has open Ma.nur khal an d

its tidal flow ln addltion to the drainage discharges of Char Maiid. untrl diverled, and

ol Char Nangulia and is likely to irnpact favourably the channe maintenance ol

Hatiya River; and Opllon 2 w ll have less embankment length (by aboLrt 5.5 km) and

scope of using closed N4amur khal as a sweet water reservoir. Considering

anticipated more sillatlon impact oi Hatiya River n Option 2 due to absence of

[4amur kha] fow, Option 1 is assessed to be iavourable.

Option 3 has the strong positive point that it has on y one drainage siuice discharging

to Lower Meghna Rver but has a strong negative polnt that t creates drainage

accLrnulatlon in Noler Char area. Comparing Option 1 and Option 3, Option 1 is

considered favourable. The three Options (Optlonsl, 2 & 3) were presented (Option

4 was not developed by then) in the Workshop held on 23.04.07 at Sonapur and

Option 1 was accepted (Proceedings given in Annex!Te, Enclosure-3).

Option 4, developed after the technicai session on the draft study report held on

25.06.07 (Proceedings given in Annexure, Enclosure-3), is a modified Option 3 with

Noler Char as a separate drainage unit whlch eliminates the strong negative point

of drainage accumulation in Noler Char. Like Option 3 it avolds Hatiya River but

uses Lower Meghna River and Hatiya Channel as drainage outialls of the sluices. lf

Option 1 and Option 4 are compared Option t has the risk ot silting up of Hatiya

Hiver, the drainage outfall channei in the iong run. So, Opuon 4 is favourable and

considered as the selected option.
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Although Option 4 was found to be the most viable option for the project area, the

project modei on flood depth was simulated ior a number of scenarios.

The scenarios are :

DDC LTD.
c:lcosAFrn.r R.pdrPrn.a (chr Nrieu[, chapGr { doc

Existing condition lor average, 5 & 10 year return perlods, monsoon

and post monsoon (Fig. in Enc osure-1, Annexure).

Option 1 ior 10 year return period, monsoon (Fig. A 4.4/1)

Option -2 for 10 year return period, monsoon (Fig. A 4.4/13)

Option - 3 for 10 year return period, monsoon (Fig. 4.4/14)

Option-4 for average year, 5 year and 10 year return periods for n'tonsoon

and post monsoon (Fig. A 4.4/15-20, Enclosure-1 , Annexure).

From the slmulation results it is Iound that the Jloodlng situatlon at existing condition

of Char Nangulla (1o-year return perlod) give that 41% area is undel F1 and below.

But flooding condition Jor Option 1 , Option 2 and Option 4 give about 1 1%, 9% and

99'. areas are under F1 and below respective y. Considerlng other aspects,

padicLrlarly avoid ng Hat ya River and using Lower Meghna as drainage outlall Option

4 has been considered lo be the best Option (Fig. A 4.4 1. A 4.412, A 4.4113, 4.4111

& A 4.4115). Accordingy, Char Nangulia Development Plan has been prepared

following Opt on 4. '
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CHAPTER - 5: PROPOSED DEVELOPMENT PLAN

5.1 General

ln the newly accreted area development plan oI new polder establishes the main pattel'i

of physical infra-struclures and the plan is determined by considering overall regional

physical infra'structure oi the nearby existlng developed area and future requirement.

The development plans are prepared for -

Water Management

Communicaiion

lnternal inf rastructures

Proposed interventions Map is giveo in Figure G 5.1

Water Management

Special care has been taken so that new empolderments do not in any way hamper the

drainage of existing polders and or any unprotected land. The ne\,! syslem wil integrate

well with the ex strng dra nage system of the area. lncorporatron of fresh lvater sourc

(surlace/ground) has been consldered Jor drinking. Further futLrre development ha:

been left open.

Communication

Commun cation withln the planned polders, between different polders and between ne"

land and old land has been taken into account in the developrnent plan and planneJ

physical infrastructures. The transport of jnputs into and outputs irom the area, access

of populatlon to reglonal services and cyclone shellers has been considered during

polder planning.

lnternal lnfrastructure

lnternal lnfraskucture like cluster vilage, rural roads with bridge/culverl, multipurpose

cyclone shelters, ponds, tube-wells and latrine have been considered.

Long terms developments are also taken into consideralion. There exists a lona

tradilional reclamatlon and development activities ol newly accreted land for agriculture

in this area. The ongoing kaditional land reclamation in Noakhali coast has been taken

into account in the land development planning of the new polders.
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5.2

Srpport oi lhe Feasibilily Sludy on the oevelopment ot
New Chars-in lhe vicinilvot Boyer Cha.ludpr qDselll) Fi!4lL lBep9rlPa d . a

Proposed Water Management Inf rastructures

Embankment and Siuice

Embankments and Sluices along with drainage systems constltute essential structures

necessary for achieving development of water management and agricultural production.

Designs have been made following BWDB Standards and Practices

5.2.1 Embankment Cum Feeder Road

General

Design crest level is determined by providing free board over the design llood level. A

rational determination oi free board requires a deterrnination of the height and action of

waves. The height of waves generated by winds of the surface oi a large body of water

depends on the wind velocily. the duration of wind, the fetch length, and deplh of water

and the width of the water surface. After reachlng and getting contact with the iace oJ

the embankment, the waves run-up rnove towards up in inc ined p anes and diss pate

energy.

Level of Protection

The leve ol protection is defined ihrough the selection of hydraulic desgn conditons.

These cond tlons are chosen on the basis of an optimization of the embankment des gn

taklng into account both technical and economical criteria. The design critera are

divided into monsoon condit ons and the event of cyclone conditions as follows :

For monsoon design condltion the return period has been set to 5 years. No

overtopping should occur at the signilicant wave height in this situation (only 13%

of the waves should overtop).

The return periods of cyclonic design conditions has been set to i

- 2a yeats, where flooding due to wave overtopping of the sea/maior rlver
iacing embankment should not result in average water depth in the poder
exceeding 1.0m, and crest should not be lower than the still water level of
cyclonic storm surge.

Climate induced sea level rise:

- smm - 10 mm rise per year as scenario for next 5-30 years.

DDC LTD.
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oesiqn crest Levels and slopes

velociti€s n the wave run up and lhe srope

duri.a moderale mo.soon conditions For

amount ol ovelloppinq of lhe embankment

Reduclion ol.ofslrucrion cosls can beoblaned byreduclng the cross sectionalarea oi

rhe embankmenlellher byloweino the cresl leves and/or by apply nq sleeperstopes

Lower fiesls wl ior denlca seaward slope lead lo move lreqLenl ovedopplne and

hence 1o increase erosDn damages Iolhe.resl and lhe nner sope. Too ow cresls*ll
resLltin ovenopDing. lrhch leadsto consid€abe eroson lo lhe innei s ope

sl€€per seaward slopes will resull in lrigh

sl be subjecled lo uTave erosion even

idenli.a cresl leve the lrequen.y and the

Sleeper inner slopes wi

rlre qeo rechn ca sl:blty
be subjecred lo increased

's 
not acceprab e lorsleep

s.our n ovenopp n! siluatons and

For a givef overlopprng crlaria,

eJlecNe lhan a sleep slope.

il can be demorstralcd rhal a lat slope is more cosl

ar ior the cEFP, Phase 2 enbankmenr n May 1993 a€ islod

lhe propos€d polder in lable

Consderng the exisl n! crest level oi lho embankment near Ramgati and adjoininq

pold€rc (Boyer chtu and char Malid), it is recommend that crest tevelwit be 7.00d
(PWO),rheseasideslope r:T,eunvysideslope 1:3and crest w dth wil be 7,30m ior

the proposed see dvkes. Cresl width oi inle or dyke will be 7.3m with rverslde and

co!ntry side slopes as lr5 and li2 respectivelv.



The crest width oi 7.3m is recommend as lhe embankmeni wlll be used as Feeder

Theproposed cross-secionandlongludna seclonsollhealignmenlotembankfrenls

or char Nansulia is shown n Fig.45.2.1 and Fig, As.2.1a respeclively (Enclosure 1 ol

For seleclion oi algnment oi the embankments, ground evel, acoelon and eosion oi

river bank, rale ol coast lne migraton and prolecton ol embankmenl lrom wave action

by existing iorest have du y been laken lnto co.s de6l on. Bo(ow pit wll be prov ded

nsde so that il wil periorm th€ lunclion ol li.k channel for dralnage leadi.g lo he

respective dra nage slu ces.

The proposed embankmenl wrlprolecl lhe polderarea agansl sa ine inlndalon dlring

high Iideand cy.onc storm surges. xwillaso prolect human ives caftles crops and

propenieslrom damage due ro cyc on c storm slrge and ilood ng.

Three closures are proposed al the offtake and oullal ol Mamlr Kha a.d o.e fear lhe

ouflalolCaring khalfor conslruclon ol proposed embankmenl cumleeder road. There

wllbe olrrer sfiarler closure on lhe kha coss n! (he proposed embankment.

Dranage Sluices n lda area are designed 1o drain the polderarea !p lodesign l6vel. A

tdaldranage s!icewirh sutable invertleve ard a,lap gale al the river side is lhemost

approplale structure. lo conlrol lhe drainage iow and lo mantain certain water evel

inside the polder, lhe dranage surce is to be equipped wilh a ve.ica lit gate al lhe

counlryside wher€ necessary.
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The drainage run.orl is equal ro rhe quanlry or ra nral in rhe carchmenl reduced by

evapo.lranspiralion, suriace slorage and inJilrallon nlo rhe oroLnd. ro estmale the

drainage modulus ol Ihe dranage basir rhe melhod descibed n 'Desgn Manuat ior

Polders . Southwest Bangladesh, Pan 4 VOL lx wilh lhe assistance ot oe[a
Development Protecr Bangladesh-Nether afds Jont Prooramme under AWDB has

Io delermlne tha dranage requrement ra nra I ireqlen. es have beef worken out iiom

the ranjal gauge slaion 375, Famgal which s lery.losa Io Ooposed protect sle A5
day duralon ra.lall w h 10 years recu(ence ntetoal is laken as the des gn rain,,a I tor

compulalion o, drainale modulls. The same ntera iere used in CEFP. Phase 2

slul.es pla.nn! and desgn rn l,lay 1993 ll may be menloned lhai rhe sama .rilera
lrere aso in cosPll Resu ls or fteauency anayss is presenl.d n Tabe 6 522
lEn. osufc 2 a.ncrurc)

Sllice size is Glcuared based on the avcraoc d.sqn d,anaSe discharae DLrfq
slag€s oi desgn drainage discharge rhe polder lvarer revel may be assumed lo be

har$ay in beNeen the desgn dranage evel(d d t)and mexmLm slorage tever(m.s.rl

n monsoon perod lrre dessn dra nage evelconesponds ro lhe requr.d yrater elel n

The desig. drainage dischaEe throuqh th€ stui.e s to carcutared ar avcraoe ride

condllon ol the river waler. average lde ls delned as the average tida ampitude

ra.g ng irom M H.W ro M L,W. at average ver tevefior rhe donsidered time ot lhe year.

Waler levclvaiatons of rhe srudy area are nainly Oov.rned by lde as we asrve.
discharge. Water evel data lor lhe stal ons 321 Hariya and Banshkhai Suce have

bee. colecled and analyzed as lhese are the nearest stalons. A co{eation has bean

lsed Io delerh,ne lho design waler evel in proie site Tabe c 5 2.2b lEnctoslre 2
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Drainage routing isca iedoutusing1in10years5daysai.rallamountsiorlhep6od

oi Jufo-Juy lolowing lha c.il€ria of5% lnundation ollhe lncrementa area ln addllion

lhat can nol be d6ifed by gravib/ to grealer deplh lhan 0.30m tor a pe,iod oi3 days. A

co{erated average year hrgh water revel and ow water ever dulng monsoon is

considered as iall waler lelel. Slandaid hydroogcal EchniqLes are used in lhis

ana ysis wrh the assistance oi a number of compuler programs. A compuler simulalion

oodelis deve oped ror desgn oldrainage slu ces ir the coastararea by CEFP, Phase 2

Engi.eers. Number ol vents and nve evels oi slices are delermned ircm several

alremativ€s by the above Foulino Proo.am. Dimenslon oi sluices al two dillerent

locatuns in Char Nangulia s covered inrhooplion-4.

char Na.gulia a.d Norer Char lie in very ac!@ zon€ in soulhem Noakhaioi Meghna

Esluary. The oulfall ol Mamur khalwhlch dra.s maximlm area ofChar Nangu ia and a

polior o' No'4' Chd'" "a aong silh ro", lo^\ ro-' O ro- rlF aasl rals i Hd.vr

River 8 km upstream ol rts (Naliya Bver)outialllo Meghna Fiver (Haliya Channe) On

lhe other slde Carng kha which dra ns part oiihe area oi Noler Char and Cha Bahman

andpa olCaing Charralls ir Hatya Channe CharFahman atthe soLlhern end near

ihe outall of Hatiya Rver, is belng eroded which s aso preseftly reslGini.g lhe

coastine lorward moveme.r bwards soulh.west and ength€nl.g oI dranaqe palh

improving outlallcondirion ol Hatiya River. FordEn.g etlicenlly Char Nangula a.d its -
adjoinng.odhem areas one suice 0S I (1o-va.t - 1.50 m x 1.30 m)is proposed near

lhe oulia lol Carino khallo drain towards Lower Meqhfa Five.a.d anolher sluic€ DS-2

(s-Vent- I 5m r I 8m)al he oLllal orKalakhal kha 2 todan towaids Halya Channe.

Plar and secron o, DSr & OS2 are ptesented n Fgwe A 5.2,?11 aft A 5.2.212

rdspeclvely. Mamur khalwii be closed and wllact as a drainaoe channeldraining lhe

dranage runo,loiCha. Nangulia inrolhe Ca.ng khal eading to DS-1 sluce. Resultsoi

smla$on ol,lood rouling lhrough sluices ara prese.ted nlabe A 5.2.2a (Erclosure'2,

The secilcallon oi drainaoe s u ce are:

DSI

A lowable Submergence

Time o Orain oul by accoss
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Tme o Draln out by access

: 5Venll 5m x 1 8m

s.2.3 Drainage Channel

orainaQe channels have been desig.ed co.sdern! lhe desgn procedures lollov/ed i
Desqn Manuar lor Poders n Sollh West Banlradesh Pan 4 VOL lX vrrh lhe

assrstance oi Dels Deveopment Projecl Banglaaesh Nelhcrra.ds Jo.t Program uncer

BWOB.Thecrt€ra lolowed iorlhe drainage chan.es I the poders {illr someremarks

the calchmc.l area io ndvdua .hannelhas be.. dc'n6ared and measured ur rrr
th€assrslanceol.ohFUleri

the samo dra'naOe modu us Jor sl!ices rlesgn as been consrdered tor borh rhe

the ona ludinal s opes lor the chanfe s ls coisiaeredo 0001 . Oooosm/m:

the des 9n b.d wid1lr of the channclsha I be such Lhat lop !rdlh ol des gn secr on
remaiis vrlhin rhe existlnq rop wdlholchan.ei

. lhe waler level n tho dralnale channe al s!i.e point s the average o,lhe hrqh
and low water cvar:

the Manfrngs equalon with roughn€ss coellcent oI OOt5 and ctrannel side
s ope 1:1.5 have be.n used to design rhe caplcily ol channe s

. the dranage llme is takei lA hoLrs lor all channe s;

. rhe permiss ble velocity oi rtow should be wlhin 0 gom/sec.

The desgn seclons of rhe dr.inage channes/khars to. Char Nanquia poder is

lur.ished in FO. A 5 2.3/r ro A 5 2 3/9 (Enc osure-1. Annexure). Lisr ol exisrinO kha s

1o be re excavaled are qiven in Tabic: A5 2 3



Tabre As.2.3: LrstoI Erisrhg Khat. pr.p6sed ror re,excavarion

3oro4p' rhr. \rrr5 !ro s do

i, r 5m spla

[,o,pi

Proposed lnternal lnf raskuclu.e

The lolow n! r.ternal iflrasltuctures (Table A 5 3) have b€en idcnllcd a.d assessed

lor chsr N3n!ulra Eslmared numbers ol holsehod relaled .tasrucrures have been

determ ned us ng numbe. ol households cons derfO surveyed pror..l area St.ndard

Des 9n and Praclces ot LGED hava been lsed

Ru6rBoads(r@F2)

-14,1!pgpo:e 9ydlrie she r
3 
' 

Pipe cuted r0.6m dta)

Bh.ry.,k'd



!rychrs h 16. vch[Lo1!qqct4(!!dci cosp.]t0

Flra roads wlll cofnecl lhe clusler vilages,larms darkets elc wilh the teeder roads

a.d embankmenl rhe proposed rlra roads are F2lypeol LCED Sla.dard
(Fo. G s 31) rsspeci,icatonwlb€

21

Loig Seclion s provrded

T.bre a 5.3.1 : List ot Roads Proposed lor oevelopnem or char Nangutia

F-N;

Tho exsling ioolpalrrs wrlibe!llzed I tha proposed rura roads ptanfing

5.3.2 Brldge & Culverl

To minimze road crossinC wiih exs[no chanfes n€w road a]lnment are seecled
parallel 1o Ilie existing channels. Thus $e number ot bridge a.d culverr are kepl

minlmlm. Type desiqn ol Brdge a.d cu verls are g ven in Fg G532ll-5(Encosure-l
Annexure). Localron oi Bridge/bor cutverts have been showf . lhe Map (Figure G.r.)
For cross dranage provision o, ppe cLtverrs have been kept and lo bc tocated al
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vilage as erpressed durfg fe d v s r and

houses as thev are lvinn now.

lnterested 10 ive in cluster

preier lo ive in hdepe.denl

Emer!€ncy shelers have been provided lo giv€ high degree of securily and saiely lor

lhe p-oope aqa nsl llda bore and cyclone. The cycoie shefters ca. aso be used ior

other purpos€s lke educal onal nsl tuton, p ace oi socal gathc.ing elc ro16 iuffber

lras beei detemined considerng on€ Cyclo.e Sheter ior each 500 househod sheller

aites are seected n de.s€ly popuated areas preieraby near imporE.i ma*el paces

and olher localons. The market pa.es see.ted on dscussons vriiS benelicares are

(1) Janara Bazar, (2) Bhumihin Bazar {3) Darbesh Brzar (4) (aladlr Bazar, (5)

Sycdpur Jame Mosque, (6) Chankhoa Pol.e Camp (7) Bclal Bazar, 13) Abu raher

Miah Bazarin Ch.r Nangui. Oherlocaroisar€ lobe selecled alypic.ipan ofmulti-

purpose Dyclonc sh.ler rs presenled in F gurc G 5 3 4 (Enclos!re.r, Annexure)

,..)
o pdodp,bd.ip' o e.o.9e(,00o/depr, o r-,"T,.." do' d.. nb-r-,o.

. each .ycone srrel€., ror each marrier ('ncruded 1,1h pubrc lo'ersl afd .a.h mosqu€

have been proviaed as per publc demand durng freld vists rna meernls PJovsons

lor raf water harveslnq schemes a.d pond safd lrl€r schemes hav€ been kepl ior

localons where Dcep Tube urels are nor ,easibre aboul l0% and 59; ol Tub.-vJe s

5.3.4 Mulli-purpos€ Cyclone Shelle.

5.3.6 Latrine/Public16iJcts

comm!nty ponds havebe€. provded foreach 200households.

one si.O e pit Latr ne s providad ior €a.h presenr Jam ry and lor n.reas€d iam I es

dLrino projed period l0% increase consdered Provson o, plb D loiet s nade ror

ea.h )atge Baaat
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5.4 Cosl 0' Civil Works

For rhe proposed proiecr loplion.1) assessmefls oi
inirastuclures have been made:

5.4.1 Cost Eslimate oi Wrter Management tnkastruclures

-- t!a! arPqr Pa n A

rhe Jolowrn! warer manaoFm..t

e sea dyke, nrerior dyke

have been based on sta.dard

rhe es mare by 10% oi lhe tolat

5 ha has been co.sder€d as al rhe

Khas land excepr lho area where

Sea dyke cum Fe.der Boad

BotrouJ ptcum dra.age channel

A summarzed propos.dwale. managoment inraslructures are pres€iled n

-rr,:" I_ ::-: &rlqMt;lirl. l q!!- g!!!!r_
:NOL- 

-D!r 
ri5 rr!!t loltrr !!!L-

ffi
For rhe proposed water ma.agement intrastructures

dGinage sl!ces and drainaqe channets the lnit ales
schedule ol rales of FenlO & M Circe, BWDB,2006 and

Physical contingencres have been .onsidered n

cons[ucrio. cost. Cost ol and acqusiton lor ony
idrastuclu@s wit be corstructed on Governmenr
newembankmentwil inkwlhotdembankmenr
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A summa zed cost eslmare
presenred if Tab e a 5.4 lb ior

escalated cosr @ 10% increase

theyear2009 is ndicaled in lasl

o, proposed water managemenr nlrasrruclur€s is

Char Na.gula Jor year 2006-2007 and rhe €xpecled

p€r year is consldered accordl.gy e&ected cost ror

Tabre As.4.1b: Cost Esrtmate oI wa&rManasement tnfraslrucruros or char Nanqu ta

r2os2rsvcili5mrrsm) I

CoslEstimaleollnlernallnfrasructure.

Fo.lhe projecl deveopmenl n Char Nanguia lhe,ollorlng inrerna ntrastruclures have

- IMullpurpose Cyclone shellers

. CommLnly ponds

' Dcep lubealcls and BainWater Haruestfg Schemes/Ponds and FilcrS.hemes
Lalrines/Publ . T. rPrs

For Char Nanguia lhe proposed inlema as rura roads

brdge/culve s, mlllipurpose cyclo.e shellers etc. the unlt rares o, LGED slandard

schedule ol rale ior lhe year 2006 ol Noakhali Fegion have been used ard Physicar

conli.gence have been cons dered ln the esl mate bV I0o/. o, the tota consttuction cosl

Asummarzed coslestimale ol propos€d nrernal lnirask!.lures s presenled in

Tablea5.4 2 fo, char Nanquia.

.oo

a5.t,



Table A5.4.2 i Cdsl Eslimale or hi.mar lnrr.slrucr!re ot char Nangulia

ior resloral on oi Nalu.a

oi he firial cap ral cosl ol

&aq-tceib,idoei -__

l\,1cosr has been assumed 1e;o& ol inl0a capralcosrofrhe pro,ecl. rrem.v/se

a percenta!a ol in I alcapna cosrasloloLvs

o& M.ostol Drainage ChanfeL 2%

M cost of Efrbankmenr

McosroJSrrucrlre

Cost oi lhe ehergency malntenance

and lida slrge is eslimale.l lo be47o

llem wse eslimaled Yeary O &

watet manaOement and inlernal

M.osls are gven in Tables A 5 4.3a a.d A s.4.3b

inlraslrLclures respecfve y on 2009 yea.costs



!e!![ns]!rl!rlo!!rv!1&Fr ch, (uods cosP )

Table 45.4.3a: Yo.ry o& M cosr Esrimare or Warer Ntanaq.menl tn?askucrures o,
charN:nsutia

1 I ps.r(ro.vedr5m,r3flr

-l

31 Majo. hab lMaiu hrr

Ghaee chanrc (63 73km) !

TabreA5.4.3b :Yearry O & M Co

..-tui.,.Nd.''
11 qql]

_: )-

Yea y O & M cost comes as Tk. 16 749 milio. ior war€r management ntaslructures

and Tk.6.354 milon lor lnlerna .tastrlcture with a tola ol Tk.23 l03 m !o.



CHAPTER 6: DEVELOPIl,IENT BENEFITS

The projecl wilcreale ample scope ol agrcllurar devetopmenl rhrolgh lhe

proposed soulion 1o the major problems of salifc nu.dalionlrrood by

consxlcli.q prolecr,on embankdenr and dra'naoe co.qesrio. by re€i.avalion
ol khals !rlh drai.aOe slu ces

Agnculturewith Projecl

A .omprehensrve solution o, problcm ol sal n ty ,larer ro9g n! afd lbnormal dar

looding through rlre proposed lnlc.ven[ons.nd provdng ra.d selr]emenr and

suppon s.rv.es I Cha, Nan!ula qrl bring poslivc impact on crop Froducton
.nd lrv€lhood olrh. taders ollhechrr Trre crofpi.! nt..st/ y'era. productoi

and.mploymenl oFpodun ly r, be ncreasei

6.2,1 Ratiorale otFulure Crob production,n CharNanoulia

Based on lhc r.viev of olher leasib, y sl!.Jy repons Dn the coasta Char land

led suryeys. dscussion wilh lamers e{lension ag.ncies. envronmenlaland

soco ecoioDc consideration of rhe sl!dy areas, luru@ prorecllo.s are plan.ed

under the oflons ol lhe leasib tysrudy The paiied croppng ntefsrywl bc

close lo the natioral croppinq intensly, yelds \rr be aso increased and crop

. damages due rosalinily, waterogon! andtida lood wllbe reduced

6,2.2 ProJecled Croppins lnlensilyand Crop Div.rsirv

The present cropping inrensry n Char Nanglia s 14096. This s rarher rolv

compared lo rhe nallo.alaverage ol aboul130% Theiulure croppng inlensilyof

Char Nanguia ls expecred lo ncrease lo 155% nrheSfyaarandlToon nue
lOlhyearol enrpolder.g.ln lhe lO"yaar, rhe.ropping nlensity ts elpecred to be

slabiized. The ncrease oi area ie.lnlensily is expected in the Rab and Kharif

1/Aus season h lhe &air l/T. Aman season, he area o. ntensily is shown ro

DDC L'TD,



be 90% al presenl and in lulure proleclion, the inlensily wil remain the same

(Table.6 1) However,lhe a@a under HWT aman wr increase r.30"; lrom the

present 5% ony. Simila.ly, NW area in the Aus season is expecled increase ro

14% from lhe presenl2lc. The iilensry or area n Fabiseason is expecled ro

ncrease lo 60% lrom the presenl 40% l is erpecled that high !al!e winler

vegelab. such as lomalo, caulllower, cabbage elc wil lel ils rv.y n th€

prodlcton fable 6 2] Presefl and Wilh Prolect crop area nlormaton ls 9ven
n Fig. G 6 2.2a and FiO. G 6 2.2b

-rabre6,1: Presenr and P.ojected croppiis hlonsilies (?, in charNansura

TN Thirihi ait l A:'^ t:i- -a aru toi.ir

ChJ TET5lLr3@

,0

62.3 Projected Yierd and Production

P,ese.r yeld rcl€s ror lhe major crops are o1! duc 10 sa .ly and !1als o!9 iq
4.oprr.e wilh rhe remova ol sarlnryand dra.age congesxon crops yeds

are e,pecred lo rise lhe anrcpared producllon ol d lerenl crops al rul

deveopmedr slag€ are expecl€d l! be a.hiev.d altcr 10 years or prolecl

impemenlalon. Proiecred area, y.d and prodlclion or dilerent rops erlh

prolecl sruallon are shown in Tabe6 2 and Annex 4 Fuure proleclon of crop

yeldswasassessed,nrhe ichtolaverageyedreporledbyBBs yedoblained

by cosPs demonsrato.s yierd obraned by BRRI BAFI in lhel on lam

research lrals. Projecred yield wi be eas l/ achievab e if recommend.d lev€ or

lnpuls su.h as quallly seeds, l€rli zerc elc ar€ used 3nd proper manag€heil.l
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6.2.4 HomesleadAgro-loresky

DOC LTD,

Chd Nanouia was panlyafo@sled and Eros]on vicl ms lrom Halva and other

neighboring areas deroresled I and sell ed lhere The area is vulner:ble ro

cycoies and tdalsurqes ln order lo manlain a nallG baance and parlalv

prorecl Ihe areas from the cyclones and lida surges, panned hom€sl€an agrc

toreslry s essential.

The aqrojoreslry sysrem has prodld!e aid setoice fu.cllons Trre productse

Iln.ri.ns are provision ol kul u€es. limb€r. luc Bood lodder aid setu..

Iunclions aro cnwonmcnl.r pr.lc.Lon p. i proL..ri.. iio'n cvcon.. ldal

surges and sheler Trre syslem may have u ii l.v.l arr..oem.nl ot d'lier€nl

plafled speces, spcca y in three llyers lor opi'num lse ol and. !r and ghl

The are. s already Oro\rng dJlc €nl planlsp.crcs b!( n.l wc planned CDSP

may enrer nlo aranqefienl !ylh DoF, DAE and NGO lor soc a and home5l€ad

agro lorestry s€ru ccs in the coaslar char l.nds

5.2.5 SuPPorl Services

To achieve lhe Frol..led.ropping intensty o, 1709; al lhe end ol l0 vears or

po der.g n char Nangu a and ncrease ol y eld peM t area supporl setoices

' need 1o be lmoroved and slrcnqthened.ll w lbe mporunl to rcorienl exledson

and lech.oooy delivery syslem and lo lran lhe cxle.sion/deve opfenl slall 1o

efiecllve y handle lh. deivery of xnowedqe nlensive Technologv lKlI) A.e9
6echanism sho!ld be eslabished lo stfengrhen researcl'.erlens o.Jarm.rs

inkages 1o deiver n,ordal'on, Xnowl€dge ana Technoloov packagcs bas.a on

parli.palory approaches This cals lor elleclNe colaborarion among cosP

GOB exlenson agc.ces NGOs a.dlhe privalescclors.



Appropriale lraln nqs wil be vlta in future 10 equip bolh lhe fame6 a.d lhe

€nensio. agenis wilh adequale in,omaton, Knowedqe and Technooqv ro

lackle the need based production prob ems of the lame6 in llre new chars ol llre

coaslal areas. Al present extens on setolces are alfiosl absent n the newchars

Extension seruices. at present exteision seflces lrom GOB agencics, NGO s

and Prvare Se.lor s absenl. LvJas obserued durng group dis.lssion bv lhe

Consullaft thailarme,s are orowinO Crrina lRRl(Purbachi)andChandna (Blr 1)

in Ausseason and BF 22 in the T. Aman season. These HYV are nol sLilab ' 'or
lhe coasta .har lands. Farmers a so reponed lhalihevlace probems wilh lhese

vareles. Aecomnrended HYV rce varielies lor lne c.asla area are BR27 n

Als and BF.4o n lhe T. Aman season are aso llroan n Liml€d scal€ Thesc

happened due lo lack ol nfoimalof and knorvle.lle and ack ol anv exlenson

The CDSP has co aboralve ananoernenls ulh GOB ageicy such .s DA: lor

lransler of lechoo:oqies.nd rese.rch organzaloi su.h as BARI BAAI afd

SFO lor newle.hnooqles and BADC lor npul suirpv This aiiangemenl sholld

be made e,lecl ve n Char Nangula to acheve lhr plolecled Iaroels 
'n 

the 
'rop

credit rvlaiorily ol lhe fa,mers repon€d rhallhev n.cd oedl burno insliluLon'l

credr is al prese.l avarable To adoFl modern l..hnoioaes and manag'nr€nr'

credr supporl is very mporlanl Al presenl, maprivor credl requ remeil s mel

nom the moneyende,s urilh li:rlh inlcresl r;1. ln order lo acheve lhe proj'cl

targels nstilul onal .red I shou d b€ made ava lab c 1o lrre larmers

Markelins Fa.iliti€s. Crr.r Nangula s inacc.ssibe bvanv means or Iranspon

whch makes the agrl.llural npuls scarce n urc localbaTa:

{armers do not considcr lhe s.arc ty ol npuls a problam ,or lhe I aorc! rLre

,1.rp'oo'.q1+ lo da{l ' l.o

DDC LTD.
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62 6 Prdduction Benelit

Cropping lntensityand Land Use. Tolal P.ojeclAreaol Char Nanlu a is 3994

ha ol which 696c ha (77%) is lhe Nel cu llvated Area (NcAl. A summarv

studon or lota cropped area (rral produ'lion (lons) and chans€s {%) are

srr.wi beow if Table 62 6

c.lpril-T F;""'
'li; ' llrt 1 l

63

. tlre 5rh yea. lhough lola areas is incr€ased by 3 6! $ere s 33'; ncreas. oi

rola produclon duc lo ravorab. sluali.n r h Ihe 2rol.cl an.J lrgh.r ved oi

dir,€renl crops ln lhe lO year. lhere is r9% 
'i.rease 

of crop areas ail
produclon ntreased by so% Tolal producr on .l cips has been es(maleo 1.

increase per year by r3137lons ftom Fresenri6367 Lcfslo 3035410ns riom th.

i addlon lo lhe ncreas€d crop produdon aid enpirvmanl b€nerI lrrer.\? b?

orrrer d recl exlended and ind recl benel ts ol lhe prol-cl

Fo row.g benel rs can be menri.ned:

land se.urlyro a.dless rh,o!qh s€l0ehenr.

arealer s€cunry ol ire againstcycone and lid!: bores

DDC LTO,



-)
increase ofva ue ol land and propeny due b pr€venlion ol lldat
lnundallod a.d improveme oldrainage and red!ction o,sainityot both
waler 8nd soi

lnc.easein side line incomelrom livaslock

lmprovemenl ol.oad commln calon

Scopelorpanta on on embankme.rand o.dslopes afdcrealionoJ
mangrove loresl oulslde embankmenl.

DOC LID.
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CHAPTEH -7 r PLAN COSTS

Estmaled cosl ol physical

schedue oi rales or BWOB

Ope.al on and Mainlcnanc€

Noakhal Bcgion ol LGED

iflervenlons has been pr€pared basad o. the cutrcnl

and LGEO -lhe 
Schedure ol Fares oI 2006 07 0, Fen

crclc oI BWDB afd the schedule ol Fares. Ju y 2006 ol

arc applcalr..nd ls€d lor th. prcparalon oJ Cosl

Developmenl Plan Costs

Toia pLz. cost ncud€s cosis of (a)\/atermanasement nfrasr!.rurcs and (b)

.ler.a nnastucllres as !vcn berolr:

B

i Cosl olr?ale, menaSemeft lnlrasrrrcture

' Physicalconlinle.cy

iv Costollandacquisloi
v sub,rorar -a(iii+ rv)

vi. Costol nrcrna ntasklclure
vi Physicalconrinsency

v i. Sub-Total- B (vi+ vii)

iN ToralCivilworks Cost (iii + viiD

x. TotalA+ B (v + viii= Ix +jv)

Cosl eslmales have bcen prcparcd cons der.o unt

2006 07 limplementalon starls alter elapsa olsay
ailer'n years can be calculared lrom lhelormlraas

costs ol work lems lor rhe year

. years Lheescaared cosr lc€)

ol yoar y increase oi cosl

DDC LTD,



n = Numberolyearc alrer eraps€ of base year

CE = Esrimarod cosl afier e apse oi n'yearc.

So, con6ldering yeany incrcase or cost as 10%, oevetopment Plan Cosl in 2009-10

= Tk. 694.10gMillionx1,331

DOC LTD,



CHAPTEA- 8: ENvIBON[4ENTAL li\4PACT STUDY

4.1 lvelhodology

CDSP/BWDB inrends to conducl a delaled..vronmenla sludy ror rhe p,oiect

accodiro 1o Bangladesh Environnenla consetualion Acr ol rg95 and Banlradesh

Envronmenlal Consctuaho Rules ol 1997 and Gud.lrne of CDSP,BWDB tor

Eivnonmenlal lmpact Assessmenl

As suclr an lnital Envirofmenla Examnalon lrEE) Feport lor lh/s prorc.l rs

prepared on lhe bass ol protecl ntervenlons proposed Jorrourrno lie ToB slpplcd
by the projocl poFone.r (CDSP/BWDB)

s !sed ,or .or ..rion Dl prm.:y

T.om Jile,enl lovt :.d nof.
Envronmenra Reporl ,or the

s
.:..

:i'l

3.2

The methodology rc.ommended ii FAP 16 guraernes lor EE ann 
=rA 

and !ih.r
dcrErl€d rn ISPAN mrnu.r for ErA and Enwonmanla

Manaoemenl (Food Contro Drafage aid lfiigalo.) orolects (Fc.ru.ry.

200!.!TAFPO) vrrl bc lolorrcd Mor.o!cr. gu,Ccfe for dlA as preparcd by

Depa menl ol Efvnofment (DoE) lor coidu.inq IEE and EtA * be to o*.d

A sel or prc desOned checkrsr aid qu.slionnare

dala and seco..ra.y rnlormation were colecl.d

Oovernnenl oroafizalons 1o m.ke .n eftec:iv€

Bequjrementlorlnilial Environmental Examination 0EE)

Prolects under Flood Control .alDgory have io lrsl conduct EE rlhi.h heps in

undershnding the polentia extentof e.! ronmenlal .haiges and I tindirg urays 1o

mrtgale by.o'sde.ng lhe avaiabe nlormalon, or pasl experence or slandard

operallng praclces The sleps lorconductno IEE ar.:

Colection o1 baseine niormalion in respecr ol the p.ojecl and the
environmenta sell no oifie pdiecl and rs sile.
SettngoJbounda esolan EEbyrdenti,insrhesgnrcantissues.
Seleclon o, mpoda.l Env ronmenlal aomporenE (lECs).
lmFact assessment, sLggesling miligalion measures
ln lhe event IEE o, the protecl revea s lhat lurther investgarion is ro be
cariedolllherrhesponsorswl haverocarryoLtadelaredElA

DDC LIO.



!!qe_c!!!ej!tt4E! jjrElF! c,,h4(udqllqlPjfl ) .,
Descriplion ol ihe Projecl

The area conslsrs oi the ,olowng two maln cha6, n lhe soulhward exrenslon or

southern Noakha iby prolressiveland accreion

Char Na.gu ia oi about 3,994 ha ol area
Noler Char o, abour 2 691 h.

Physical lnteNenlj.hs of lhe Project

Themein inleruentions ol th€ proleDl are asfo ows:

Besdes, Ihere wi be so,ne cofsttuciion \eorks lor lnlerna nlraslru.Lre

Corslructon of Embenkmenl

Ex.avalio./Aeexcaval on of lnternalDraina!e khals. and

lnlerna road commu. caton deve opment

lriu rlpurpose Cyc.ne Shc rer

8.3.3 Basic Da'a ol the Prote.l

The bascdala ollhe prole.l arc lurnished I Tabl€-3.3.3

,t De,eo, ,e l d .!er c," .

:-l: l q Q sirlBi leqqsr!qr,!1q.,?l. chr Nriqu a shulra'na chJr rid Hai,a LJpaz :s ol
Noakha 0n cr
No d cha, Halra u0!4a!r!3!!4rq!lt4,L

' v . n ry or Bayer cha/ (clw Nanguria anc Noerchan

. char Nanou ia olabours 991ha

I lqQslt3jlstrqBjlwnelqcv3lip!,c,rLlqltllqqQ!1 .

s1DOC LTD.



Presenl Slalus oI lh. Proiect

The projecl is now al lhe nila nage or deveopmenl Tha projecr area s mainry

eve saine ridal nundalon/llood prone area. Lafd devetopmeitvrl be the malor

requneaent n the newlyaccreted charlandsror lhe sexemenl olland csspeope

Descr,plion of Environmental Baseline

The prlmary requr€menl ol Environmenlal Assessmenl sludy 
's 

to derneale lhe

geographi.al boundary ol lhe Proiect Area' and lhe mpacr Area The 'Prolect

area is the physical ocalon ol dlTerent cofiponenls ol the prorect \!rr e lrre
"lmpact area encompasses rhe Oeooraphic erlenr ol lrre sg.trcant.nv rofm.ftat
and socioeconomic npacls resuling lrom mpemanralo. oJ lhe proposed Protecr

ll s recoqnlzed that llre benerrls of lhe proposed prolecl vr be co.sderabry

exiended 1o rhe nalionalscae For the presenl rEE, the locus ol the slgdy r I be

,frled lo rlre area ol char Nangura and N.r.f char *lrr'n ihe I Km oi a sdes
has been considcred lor efvirofmenlal ana ys s.

T'da hundatiqd!4erlalqllq

The proiecl area is comprsed o, medium ow char tand rn tda area Th€ and 
's

mostlylioodcd by lida nundaton durng lhe monsoon seasof

Nangllia Char area has been Iomed due to lhe impacl ot induced sira$o. n the

area alter.onslruclion o, cross dam No 2 n sollhe.n Noakhai. The process oI

Tdes com€ up til md.char Nangula. The lower part is aiiecled by sarnrry.

Drainage is hampered by a sauce.shape lopography tn the norlhern parr and

s lalon ollhe lower Nanguia Kha and lhc conrluence with l4amul KhatlKatakhai
Kha shs up lasrer than Nangula Khar). Pa.r oi rhe dratnage probem in ihe

fonhem area was soved lasr year tempdrarty by dra ning throuoh Ch.r t\4a|d by

embankmenl cuxlns and was very efiective as peope could cutrvare T. Aman

paddy successlully lo. the irrst time.

DOC !TD.



lsLch,elrl!trevlcj!!1rj1!!yq.!18G^d .DsP i )

elaion has been contifung soulhward

loining mah land Se ous eroson s nota

Soil condlon ol lhe area s more or ess pan aluvum seasonaly salfe land

covered by sil residuum

resulnq ir accreton ol and hasses

The projecl ste is rocaled beside the Bay or Ben!aland ii a ru.a settina urirhoul

any kind oi ndustrialaclrv ly The a r quarly ln exisle.ce may r ohty b. desig.ared

as normal nol to warant any co.ceff lor human heai$ or envronnenlal

degradalon From visualinspccllon lhs arapp€ars lobecoan

The prolectarea is q!le no se ess as rher€.re noachvxesolher than aoricuru,al

ari c!lvalion I thc arca so l ras (ci llral lhe noise erel at rlrc b.sc lne

sluation in the proled area s lvrhin the a owabre rm(s ol lhe sr..aard set by

Table-4.4.2.1 shows tha and use pallern ol the sludy area. The dala shols iaL

o!toi the lolalland olChar Nafg!1a.779; areculvable and 59! lromeslcad a.d

llre remanng 139; conssling ol loresl !razfg/lalovJ lands. rura nlraslru,iures

La.d use mapor Llre prolecta/ea 5showi,nFgureG622b
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Present croppinq Pracrices

Ac.ording to the soit resources usc AUrdelrne
area have been classiie., as matnly high and
water deprh eiceed more than 30.m. presenr
Iollow nc Table -a.4.2.2

the cu lvable lands ot the p/oje.t
med um hrlh ra.d
.roppln9 pallerns are shoun in rh-a

Iabte _ 8.4_2_2
Land Lse pafiern otd,flerenr CroDs

Ch.r Nrnqul a

F' v{ - rarl .;=- 
|,i.a-,"-;.*# I -: i-::j.13-.=-"'-

]-F3 &;1""a 

- 
- , I _,;.- _ l

$une=s: Fd sure=y dhe)ml-

-he ," .a p..r.,.o1

.ondI[.s.-fhe [,1ammad Canng (hals boundary rida]channels othe chars are'.4 | o/ d ..
i\.o.idlha.,4or r-r) ,.,.. ti i oi " ,re.l Lp a, o il
"' il " " '' '" 

aee a'ic o. '10
i" 'Ul '".o ',o,

arq her { p,q

\rarer potulron is fot seen erceFl thai rhe waler is saire durng dry seasof and
nol suilable tor aori.ltrure The protecrerea isbDnreen 3 5m above re heah sealeve. The and sLrtaces/opes gen0ytowards rhesol r

DDC LTD,



Descriplion o, Ehvironment

Physic.r Beso!rces

Average month y rainia I and evapotranspiGtion or Noakha iare shown below

Felalive hlmidily ledperalure, wnd speed and Sunshine ho6 of Noakhaliare:

N.lura ecosyslem and species make many mpoda.i conlril)uions to rrum.n

we fare Yet hese very imporEnt resou.ces a.e seldom be.9 used,i ways trral \!r
be abe to meel lhe 9ro!v,ng pressures ol luture h!,h demands lor bolh goods aid
services thal depen.l !pon lhes

ral.ao x F P o-F ra'ad d-i' I
leiresria Jaunas of rhe area are nor so ch lnlormal0n ol

Bang Pana Bang Chika/Chucho Badlr Pal Sha/Sha,
sDarow, Bok, Crane Snipe,et.. werecolecled dur.C tha

The cons!ltant colecled

lhe le d visir Specesol

ocallauna lke r Venpu

ndur, shalik crovr dove,

The co.su lant a so colected nlormal on on terestrialllora ol lhe Droie.tarea durino

DDC LTD,



These are local ,oresl or lumber kees include M€hagani Marqosa(Nim) Shal el.
Fruit trees ncllde Ma.go Llchi, Lemon Trae, Guava, Belel Nul, (olagach,

Coconur and Palm lrees Esruarine iora Feeds rlke Kushla erc Locarweedsr Fern,

Thankuni,gima karchuerc.

aquatc ecosvstem

Aouallc Falna and Flora

Tlre consunant colecred nlormallon o. aquallc,auna and Aqlar,c llora sp.ces

du na lhe ield v sil al lhe Jroiecl area

'ker 
shauk kalmi Helencha watcr hyacinlh

Kakra. Shamuk. Shrimp (diii Sp€ces) Zrrinuk

Few ol lhe aqualc ilora and la!.as
duckwead and Kuno Bang Guishap

elc respeclively exisl n !re area

women ol rhe proiecrareaare ril e b ( d rror€.r irian the olrrer parG or Ba.g adcsh

They !lle elTorls in and oulslde .conre earn:n9 a.lu l es n add lon ro thenreguar

ho!seho d chores. They lvork in.rop l.ld koseedbedpreparalon,lransplanlrng,

haruesln9 erc Tlreyalsodo al lypes olposthatoestn! aclvnies

Womef if the vromen headed househods are passng lher lves wlh economc

hardshp. They are ooking fo. bener income opporlunilies lor ther slbssleice
They need linanca and lechfical support from the Golernme.l ,or income

generalon They hope that the prolecr aclvites wlrlmake emproymenl opponu.ry

Aeslhel:c Values. Rec'.rlionzl Resou,.es and Deve'opmerr

There are no area oi aesthelc valles in lhe prolect area. There exisls a resetued

loresl of Forest Depanmenl ln the vicirity ol the area.

Hislorical/Archeoloqical Felics

There are no Bisrorica and archeologicalre ics in the proledarea.
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sdeening ofPolentlal Enlironmenial lmpacts and [ritiga on Nteasures

Popu ation (2001 census)

Char Nangutia and Noter Char

Shubarna char afd Hal ya ilpazlas

Purba Char Bata and Chana.diU. ons

Grossarea: 3,994 ha, Char Nanguia
2,691 ha. NoerChar

Descripiion ol Environmental lmpacrs

The prolecl manly consisls of char areas. Envnonmental opact of proposed

prolecl has bee. identif€d and summa.ized by Ure environnsrrlalspeclalsl which

sshown in rhe lollowr!Table Noa.5.1

T.bte 3.5_l

Descriplion of Present Conditionand Anatysis ofPossibte tmpacr
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Possib e lmpa.t and Miligaion

Iotowino Table No a.5.2.
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Tablea.5.2

summarysheetol Potental lmpacrs & Mltigation [4easues

"i:,onied

Hov/ever durlng the construction pe.iod some lemporaiy adversc inrpacE are

anticipaled whrch are manly Nose polutoniAir polltio.iWaler qualry Wasle

dsposal Epidemic drseases elc:SaniElion & hea lh ncudlno alrnes. Lrnas elci

Possible acc de.lsi Salery measures:
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olsclssion ollhe anicipaled adverce impacls fo ows

There is l e scope ol ge.eralina noise h lhe project area. The conslruclion oi lhe

embankment is qe.eraly pedomed manualy by the oca abors compaclion o,

the emba.kment is usualiy done by lhe oca labors by hand.ompaclon. However

use ol role6 ior belle. compacr'o. wourd nol creale any hazards lo lhe

environme.l ln conslr!.1lon of reoLlalors mixer mach ne and orher conslru.lon

equpmenrs and vehcles uril not qenerate any hazards lo rhe envnonmenl usua

nose al cycone shellers wr be generati.9 u/hen Ihreat ol cyclone is an.ounced

and people lake sheler lor a shon peiod. So no adverse impad is anr.ipaled n

Smote: Smoke wir generate at p.oject sle as lhe machinerys equ'pme.ls, &

vehices elc lvi I be operal no or movin! over the.oads dur ng conslrucrio. per od o,

lhe projecl area. There $r be some mpacl lbal s very much neg Oble HovJever

no mitaallon measLre is re'r!n€d.

Dusr: Dust lvl be genarated al prolecl site as machifery's equiFme.as and

vehcles willbe used i. conslruclion ol lhe embankme.l and regualor or lhe p.olccr

Na hiltaalian neasue is ne@ssar!.

Na rnrgation nlelsute steqrned

suriace waler & Ground water: There s lnle scop6 of atfecllng the surlace or

grou.d waler by lhe d sposa of wasles. Human waste oi abo

in the area but impacl ls not s gnilicanl. However, lher€ wl b€ some lmpacIs on

surface water due to the prolect a.tivities during fie construction pe,od these

DOC LTD.
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Miligaliof measure s nol requ red.

During construcuon period one or two deep hard lube w€lrs wourd be provided ior

supp yng ol Arsen c rree drinkifg water to the laborc work ng at s le. Usualy, the

labors catry lood & d nkinq waler with llrem nom then owr lromes. Adverse

e.viionmental impad s not antic pated.

Deep ha.d tlbe we lwoo d be prov ded at project site lor drink ng waler&walerwl
betesled beloe supplyrng to Ihe laborers.

fsigfilicant environmenlarimpacts are anr'cpaled due lovrasledsposal There\rr
be no s gn Jicanr o,l ce lvasle Some concrere lvastes mayarise du. ro consiucrron

Constlucllon wastes shoLld be dumped al the lred pace wlhoul spreadng r

Dsposa oi h!ma. wasles may be accompished lhrough Iedporary ralines &

urnals, whrch ca. be lsed as organ c manure

There wil be abor camp in $e project area ior the conslructio. works However

lhere wl be ocal abors who willattend works in lhe morninq & leave prorect site n

the evenng Forconstru.llon oiembankmentand requalo6, conlractor wlll prov de

DDC LTD. N-12


