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Executive Summary

Urban and regional planning deais rvith ciecision-malcing process armecl at realizing cco11o111c, socral.cr"tltitral and environtlental goals throLrgh the cieveloprr.nt of spatial visions. ,,ror."gi", ancl plans andthe appllcation of a set ot policy pnnciples. rools, institr-rtional and participatory- mechanisms andregr-rlalory procedttres. [-and use planning has an inherent and fLrnclamenral economic fiurction. It is apowerful instrument for reshaping the fbrms and functions of crties and regions in order ro generate
econot.nic grou'th, prospelity ancl employment, addressing the neerls of the rnost rrulnerable,
marginalized.

-fo make a rapid spatial data satellite image is rnore eff-ectrve than other survey procedures.
Photogranlmetric lrethod uses satellite/aerial stereo irrages to create DEM ancl make geospatial
database more eff'ectively' Being latest trends rn technolJgies photogralxmetry is norv thc leadingtechnology fbr rnapping. within a short period of time, the"practice of photogrammetry l-ras changedfrom atlalog to digital. The development of digital aerial cameras has advanced signilicantiy over thepast ten years' The use of digital aerial images woulcl be more advantageous for"all map and image
procir.rction especially fbr vector data generation.

Scope of rvork on the intended GIS Database (Spatial ancl attribute) development would have to beinterlinked the intended GIS Database with dirrerert steps of other related activities. A detailedmethodology of the specific GiS Database preparation inclucling relating attribute clata has been
descrrbed in the chapter III. 'l'raffic and transportutio, clatabase r,voulcl have to be cornbi,ed u,ith that oldatabase (GIS database) of physical leature. topographic and land use darabase preparcd b1,. other(lonsultins finl(s).

Seisrric hazard t-tlal-rs of the tor'rrn antl region should be prepared follou,ing probabilistic arcldctenninistic approaches. Seismic nrotion estirnatron is the p.i,rr. po.r,neter ol- scismic hazardasscsstnent' Soil liqucfaction and slope failures are also belong to seismic hazard. Since. all thc urban

::::::.ry which seismic hazard assessment wor-rld be done :re almost flat. slope failure neecl not t.eonsrrler lor hazar.d estirnation.

-['he overall obiectrves of r'r'atcr rcsources componcnt is to study sub rcgional vu.ater resource system.condition of existing drainagc systcm; plepare land use planning guidelines consiclering hydrologicalsihratiotl of the project arca;-rnalte study over hyclrologrcal hazards olthe area ancl preparc g1rideiines for
\y?'d rnitigation; prepare floorl prediltion model oilong, mcclium ancl shorl rerm (100, 50.20^ 5 and2'33 ycar period) for Project area; prepare IEE (Initial Eniironnrental Evaluation) fbr thc area.

Aim of hydro-geological str-rdv is to identify the aquifbr of the region including its seasonal 
'ariation.Thc study is also intenclcd to identilv thc avaiiabjliiy fresh g.nl,nd rvater. whicii woulcl bc rcquirecl fbrthe additional people after implementation of the plan.'fhc h1,dro-geological <lata ancl in{brrlatiori shallhave to integrate rvith both spatial and attribute dita of outpuiol'other components ol'planning packagein order to hecp the hyrlrorogical syster.l orthc region sustainablc.

'I'he flora-fallna colnponent \vould conduct historical study to get infbrrnation on the spatral drstributionof habitats or species and compile habitat or species inu"nto."ie, on various scales, 
"nd 

ulro recognizethe pattem of rarity The study needs to knorv if the habitats actLrally rare have been in this state fbr along tirne or if they were still fi'eqr-rent some decades ago. Infbrmation on the r-rnderlying process ofdecline or increase can be achieved bv an historical landJcape analysis. l-ime series otota topographicnlaps or aerial photos, \r'rittetr historit'al texts or oral infbrmation are all valuable sollrces to outlinc aql"yt of the landscape at times when lancl use u,as less intensive than today. Maps with the historicaldistribution of habitats fiom these sources should be drawn in the same resolution as the .ctualdistr:ibution' By overlaying both maps the srrrvey flrm/ shall compute exact balanccs of losses fbr allIrabitat types in rhe project area.
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In Conventional practice, planning projects were arvarded to a single consulting finn or consortium that
wor-rld arrange all tlic coutponents, etluipments. manpower and experts cither by its o\\/n or by
or-rtsourcing. Evcn the lnost essential component like physicai fcature survey is outsoutccd ivhile GIS

databasc rcrlains rvith the lead firm. Delay in initiation or mobilization makcs proiect tirne doublc.
Moreover, unncccssary detail in fleld data collection duc to lack o1'negotiation bctr.r'ccn planning ancl

slrrvey prof'essionals' results extension in r,r,orl< schedr-rle. ln addition to this, an extremely vaiuable iten-l

fbr land usc pl;rnning "Digital -trlerration Model" is almost ignolecl as well as lloocl rlodeiing. As a

result. fbrmation structure plan zoning categories clo not have a strong basic parameter.

ln contrast to the conventional practice, to get reecl of this mega consulting firms (holding a coruposite
single package) splitting the rvhole package in several independent conrponent carne in practice. which
covered: (l) hrage accluisitron, processin-e and intetpretation, (2) Ground verification and attribute
collection for physical f-eatures. (3) Mouza map digitizatior, and geo-referencing, (4) Socio-economic
slrrvey, (5) 1-ransportation survey and modeling. (6) Geological investigation and modelir-rg, (7) GroLrnd

water investigation and rnodelirrg, (8) Surface water modeling. (9) Ecological (flora and fauna) study.
(10) PRA etc. In most cases, each cornponent is arvarded to single consulting finr, which seenrs to

result a very efficient operation of each component. ln flrst stage it requires larger involvement fiom
procuremelrt managers. Also, all through implementation penod monitonng inpr"rts jurr-rps higher.
Moreover, some output is little usable. sometil-nes not usable to other fimrs, w'liich results low level
output l}om the consulting finr-rs.

E,xamining the above rnentioncd two extrenre project nlaneselnent scenarios. it seents that thc similar
or interlinl<ed cornponcnts shoulcl be alvarded in groups. l-he innovutiou team ree or.tirnends cotrbination
of (l) Image, (2) Ground verification. (3) Mouza, (B) Surface water modeling, (9) Ecological (flora and
launa) study. (10) PRA etc ivith input frorn individual consultant of I{ydrology. IScology and lJrban
planners. An accurate interpretation of inrage is essential for aocurate attribute collection. mouza map
gco-rcfercncing, DEM. surface rvater modeling, identification of consenation arca (u,ctlancl and

vegetation), existing land fonns (input of social mapping for PRA). On the othcr hand, the or.rtputs from
these associate components needs to bc compiled into one single platform ie. GIS database to make
planning decisions.

In sirnilar way, Transportation survey and modcling rcquircs hugc ficld data from houscholds for hip
gcncratior-r study that can be mcrgecl socio-economic sur.u,ey. In contrast, major part of data base can be

supplcmcnted fiom published clatabasc of BBS, which may reducc thc volumc of primary data
collection. So, transport and social component may be cornbined" Moreover. combination of Gcology
and Ground water woulcl reduce cost of operation from both client and consultants siclc.
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Chapter I
Terms of Reference for Spatial Planning

l.l lntroduction
tJrban and territorial planning can be defined as a decision-making llrocess aitned at realizing
econotlic, soctal, cultural and environrnental goals through the development ol spatial visions.

strategies and plans ancl the appiication of a set o1' policy principles, toois. ilLlsttttrtional ancl

parttcipatorl, mechanisms and regulatory procedures. Urban and territotial planning hzrs an inhcrent

ancl firndamental econontio function. It is a powerful instrument for reshaping the forms ancl functions

of cities ancl regions in order to generate endogenous economic growth, prosperity and employment,

1vhile addressing the neccis of the rnost vulnerable. marginalzed or underserved groups.

'l-he Guideliltes proutote key nrban and territorial planning principles and recommendatit'rt'ls that can

assist all countrics anci cities to efl'ectivelv guide urban demographic changes (growth. stlgnation or

ciecline) ancl itlprove the cluality of lif-e in eristing and nev,,urban settlelnents. Taking into account 1he

principle of sr.rbsidiarity ancl the specific governance arrangetxents of each country. thc Guidelines

should be used through the multi-scale continuunl of spatial plannirrg:

At supranational and trans-boundary level: multinational regional strategies could hclp direct

investrnent to adclress global issues such as climate change and energv efficieucy, enable the

integratecl expansion of urban areas ir.r cross-border regions, r'ttitigate natural risks and implovc the

sustainable lnanagclneut o1' sharcd natural resourcesl

At national level: national plans cor-rld take advantage of existrng and planned econotnic poles artci'

large infiastructure in orderto support. structure andbalance the systetnof tou,ns and citres. inclLrding

in r.rrban conidors and river basins, to fully r-rnleash thcir cconornic potential;

7th FYP Goals and 'I'argets regarding Urban Development: l'he 7th FYP reflects a continuation of
the major goals articulated in the 6th FYP. The core targets set in accordance rvith the vision atrd

goals of the Perspcctive Plan uuder thc 7th FYP include (Accclerating Growth, Empowering Citizens.
General l-conon-iics Division, Planning Clommission, 2015, p 39):

Inti-astructural investment and civic facrlities in peri-urban growth centres especiall-v around
Spccial Economic Zones
Lrclusive housing and olher civic scrvices for urban inhtrbitants including for people living in

inlbrmal settlements and slums
Inclr-rsive urban planning bascd on sustainable land use planning and zoning
lncreased productivity, acccss to tinance, and policy sr,rpport fbr urban micro-stnal1 and

rnediunr entelpr ises

Bangladesh Delta Plan 2'l00: Thc conrplcxity of thc Banglarltrsh delta necessitatcs a plan tlta1 cau

adapt to change - a l3angladesh Delta Plan 2100. a lorg-term. holistic and integratecl plan ior thc
llanglaclesh delta. Long-tenr, considering goals 1br the ncxt iilly to one-hundred years. Holistic:
bringing togcthcr stratcgics for thc colrntry as n rvhole. Intcsratcci. considcnng thc nccds ol all rvatcr'-

rclatcd scctors in a singlc plan.

'The lbrn,ulation o1'the Bangladesh Delta Plan 2100 draws on experience f}om the Delta Plan
lbrniuiation process in the Nethcrlancls, ivhile at the same tirrre adapting to the specil'rc needs ol
lSangladesh ancl finding inspilation in Bangladesh's long tradition of resilience anrl u/ater
n]anagement.

'Ihe Bangladesh Delta Plan 2100 is grounded in a vision of the luture tbr the Bangladesh delta. The
fbrrnLrlatecl Deita Vision has bcen inchrded in Bangladesh's Seven Five Year Plan (2016-2020) as

tbllou's: "Ensure long-tenr water and fbocl security. economic grou,th and environrlental
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sLtstainabilitv while e1'ltctiYel),coping lvith tratltral clisasters. clitlate change' aucl othet'cleita issrtes

t1-l,ough rc,bLrst. atlaptir,e and integratetl strategics. irnd eqr'ritable r,,,'atct.go\lernallcC.

Dcita Plan tbrmr.tlates Stlategics both on the national level and on the level of Hotspots' Hotspots

(stated below) havc been selccted to combinc arcas that face similar rvater-rerated challengcs'

Strategies form coherent scts of measnres to achieve the Delta vision and are testecl against deve loped

Scenai'ios tbr robustness in a changing Rangiadesh:

( 1) Coastal Zone 121 ,138 sq' 1lr'l
(l) llarind and Drt)tr-sht prone areas [22'8-18 sq' krn l
(3i ttaor at-rtl Flasl-r tloocl areas f 1(r"574 sq 1ur']

i+) Cn.u"gtam hill tracts [13.295 sq' l<nr'] 
.

iS) nit'.r. ,t-ott.* and estuaries [35'204 sc1' krn']

(6) ULban Arcas f 19"8231

,r.rre 
13angladesrr Dclta pran ll00 enables the Ba,gladesh govcrn*cnt to inregrare short-term,

r,ediunr_tenn ancl long-tcrm plan,ing. The Derta pran considers the delta as a rvhole ard tai<"es into

acconnt tlie eff'ect of clelta lnanagement on all sectors' elnpowering Balglaclesh to tllake optimirl'

etllcient use of limltcdresources. rt enables the Banglaciesh-go'ernrnent to irtegrate clir,trre ch.uge

aclaptation and plau tbr a tirture delta that ensures watet saf'ety' lbod security atrcl econotrlic grorn{lt'

Ry ernplo-Vir-rg irdaptive clelta t-nanagement. Banglaclesh becomes abie to conducl robust planning rtl

tlte contc'rt of' a rap r d1 -v ch an.ui n g etlrri rol-tt-tleltt'

Atcitv*regionandmetropolitanlevel:sub-nationalregiclnalplanscouldfosterL-CL]ll()llliC
cle'elop,c.t by prom,ting regional eco,omies of scale and agglo'"reration'. increasing producti'ity

and prosperit-v, stre'gthening urban-rurul ii,,G"s a,.'d adaptati*1o climate change impacls' rcducit'tg

disaster risl<s ancl intensit-v in the ""'oi 
t'I'"'gy' acldiessing social-and'.spatial disparities and

pron-roting territoriaLcohesitn and courplet,entarities in both growing and declinins areas;

At cit-V antl municipal / Upazila town level: city clevelopmeut strategies and integrated developrnent

plans could prioritizi in'csimcnt decisions ancl encourage synergics and inte ractions betr'r'ec,-l scparatc

urban areas. I_.ancl_use plans coulcl c.ntributc to the prolection of cn'ironrnentally serrsitir,'e areas a'lcl

to thc regulatiot-t oi t*a marl<ets. Urt,u,-, .'ttl-tsion and infill plans could tninimizc transport and

scrvicc delivcry costs, optimize the use of tnna orra supporl the protcction ancl organization ol Ltrbatt

open spaces. Urban r-rpgiading and retrohtting plans .oui.i i,r.r"r'se residential and economic densities

ancl promote tlorc socially integrertcd conlmunities;

At neighborhood level: strcet development and public spacc- plans and layouts could in,prove urban

quaiity, ,o.ial .ot crion urO inclusion, ;; ,h; protection of iocai rcsolrrces Participatory planning

and budgeting, involving communities- in managing ttrban commons' such as pr'rblic spaces and

serl,ices. coultl contribr.rte to irnproYccl spatial Intftration and connectivity' hurnan security itncl

resilicuce. local democracy nnd social accottntability'

Dilterent ty,pes ot'r-[ban and tcrritorietl planr-ring methods anrl pr:actices cxist and hal'c been tested in

r-1a1y countries: city-rvitlc stratcgic pi;r;t,;, mastcr planning" cotntnttnity planning' land-use

planning. etc. 
.fhey il 

"in, 
to infiLrcnce .,rban ionns ancl fr-rnctions and do so in ditlerent ways; cVCn

plans that are not imprernented have an impact on the real worrd. l'or instance by becorning obstacles

" t. sustainout..nurgJ.-i-1-,".p..,rrr* orpiun"ing methods is broad and retlects an e'olving continrtutn

within r,vhich top-dorvn ancl bottom-up upptouJnes are combined 1o various u".91::: in each particular

context'Whatever.theapproact,,,,...,,fulinrplementationofplansalwaysrequiresstrongpolitical
wili, appropliate paltnerships involving all relevant stakeholders and tl-ree key enabling components:

Flnlbrceable ancl transparent legal framework: '[he ernphasis should be on tl-re establishment o1'a

system of rules anci regulations that provide a solld and pl'edictable long-terrn legal fl-amervork tor

ot'" 4et
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urban devclopmenl. Special attention shor-r1d be paid 1o accountability. implementabiltty and tire
capacitv to cnlbrce the legal li-amelvork r,i,hcrc applicable;

Sound and llcxible urban planning and design: Specific attcntion shoLrld be paid to the clesign of
the common space. since it is one of thc main contributors to urban value generation. with provision
of appropriate street patterns and connectivity and the allocation of open spaces. Equally important is
clarity in the layont of the buildable blocks and plots. including appropriate cornpactness and mixed
cconoinic Lrse of the built area, in order to reduce mobility needs and service delivery costs pc-r capita.
Irinally, the clesign should facihtatc the strengthening of the social mix and interaction and the cultLrral
aspccts of the city;

A financial plan for afl'ordability' and cost-effectil'euess: The successful implernentation of an

turban plan dcpcncls on its sor"urcl tinancial basis. inclLrdrng the ability of initial public inrestnrc-nts trr
gcncratc cconomic and llnancizrl bcnefrts and to cover the runnin-e costs. Ilinancial plaris shoulcl
contain a realistic income plan, including the sharing of urban value between all stakeholders, and an

expenditure provision to address the requirements of the urban plan.

'[he three components citcd above should be balanced to ensure positive and achievable urban
oLrtcor-r-rcs. That should lcad to increasecl cross sectoral synergies. delivery-focr-rsed paftnerships ar-rd

streamlined anc'l effective procedures.

1.2 Structure Plan Zoning Categories
Zctning, categories of Development Plan may lo11olr, hazard mitigation guidelines considcring
hydrological situation of the project area. Land use planning has been used as an inrportant tool in
disaster mitigation. In this option, risks are reduced not by hazard proneness of the site. but by
changing the tunctional characteristics of the hazard area. This can be applied rvhen the hazard
proncness of the sites varies ll,ithin planning area.

Conservation Zone: Water bodies are our life pror,iders. So, all existing water courses, rivers, lakes,
tanks sliould be protccted.'lhe boundary of u,aterbodies and inundation should be delineated as per
flood analysis. F-lood and I-and Zoning and relate to high tide level or liigh flood level. No
construction should be perrnitted in lr'ater bodies' premises and the u,ater spreads. F'ishing actir-itics.
boaling ancl picnics aiong the river birnks. recreational activities are considcrcd as only erceptions.
Platforms for frshing and rain shelters. jetties for boating shor-rld be considered as tricndly strLlctures.
'l'his area is the most fiecluently floodcd arca (2.33 ycar retum period flooding). Charactcristics ol
this arca nccd to be preserved. Horvever, the cxisting rural homcstcads located in this zonc should not
be evicted or allorvcd to be expandecl. Agrrculturai activitics are allowed in this zone u,ithout
changing the characteristics of land. Natr.rral f-loll, of water should not be interrupted uncier any
circnmstarnccs.

Agricultural Zone: Thc prime f'ertile agricultural land (within 2.33 to 5 years retum period
inundation). existing plantations and aquacultllrc areas provide the major scrvices for food sccurity.
These existing agricultural/rural land usc activities to be kept intact, ancl urbanization should not be
allowccl.'fhe permissiblc n-raior Llses are likc: agriculture. horticr-rlture, orchards ancl nurseries dtriry
and por-rltry, tarm housing. l-ish tarrning, cottage indr-rstry. J'his trrea is totally dectcatcd fbr
agricultural activities. Some agro-supporting activities likc cold storagc. Irertilizcr strrllge. nrini
godown ctc rray bc iillorved in this area.

Rural settlement Zone: Rural settlen-rcnts ale thc hub of rural livelihood r,vhich contains tradittonal
cltlture as rvell as ecologv and generates agricultr.rre production. Low density rural settlements are
composite hub fbr rr-rral livelihood. In this plan, the areas within 5 to 20 years return period
inundation are proposed for rural settiement. Other than du,e11ings, agricultural and related facilities
that enhance livelihood, nothing should be allowed in this area. As required amount of rnanpowcr is
ahcady available in the designated areas, no additionai dwelling units (resrdential land) should be
allowed in this area.

Rural scttlements are one of the ma.jor land uses of the ploject arca. These areas also neccl comrlunity

-Ct
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services. For the at'eas lbr u,hich such services are not allocated, fbllor.ving principals need to be
firllowcd:

a) "fo cnsurc compact urban clcvclopment, community scrviccs shoLrld be placcd clnly in the
dcsignated r-rrban areas and rural settlerlents.

b) Conrmunitv or ncighborhood bclundary need to be defined objectively.
c) T'hreshold population fbr each ol the community need to bc clctermined and based on the samc.

need fbr ditfcrcnt kinds o1 services will be identified.
d) Nlaximuur participation ol the stakeholclers should be ensurecl to identify the locatior-rs lbr diflcrent

kinds o1'sert,ices. l'his u,rll maximize the possibility of implementation of the serviccs.
c) Place making approacl-r of plannrng can be adoptecl for planning the community level planning.
1) LJtmost eflbrt should be there to ensure utilization ol'existing infrastnrctures (e.g. roads) and

nri n i rnize clestructi ou of any slructlrres.
g) Flood levcl and return period should be considered carefully fbr identif-ving the location of the

inlrastructules.
h) Instead of locating thcse services dispersedly. it is better to locate these facilities in cluster. This

will bc helpfrrl to cnsure compactdevelopment.

Designatcd [Jrban Areas: ln this plan. the areas over 20 years retlrrn period inundation are proposed
fbr r,u'ban and urban prornotior-r. With rnuch lower current densitl,'. it is expected that these areas rvould
be able to host the increased population in the years to come. Plan of these urban centers are prepared
to ensure saf-e. easily accessible. environmentally sustair-rable and healthy living environlrent. Tlrese
areas are also the lnailr centers of etrployment and economy r,r,ith various types lil<e higher order
commercial establishnrents" specific non-polluting green industrial establishments. mixedimultiple uses

in the concernecl master plans. urban infrastructure etc. The corridor is supposed to have interchange ol
goods fi-orn one nrode o1-transport to another mode ol transport cspeciallv throLrgh these nodal points.
'l'ltc corridor r.i,ould act as a transit hub among diff-crcnt r.nodes o1'lransport. I-oading. unioacling and
elated rnain and ancillarv actirrities are 1o be in these uses.

Urban Promotion 7,one: Apart fronr the designated urban areas u,ithin areas over 20 vears return
pcriod inundation, thcrc arc rlany places w'here econornic agglomeration ciln bc obscrveri. These
areas havc very high potentiality for luture urban fomatron. T'hcse areas are relatively llood free.
Detailed plan for these areas art; not dcvcloped.

Restricted 7,one:'l'he zonc comprises Cantonmcnt. along tvith other kcy point installtrtion. ]ror, this
surrounc'ling. land usc shciLrld be kcpt a rur.rlragricultnre/conscrvation.

Water Bodv Bull'er Zone; According to water act fbr shore up to 50 meters of rivers within the
planning area has bccn designated as no construction zone. In addrtion to othcr r.vater bodies it is l0
Irctcrs. The buffcr wouid presel'vc thc conselvation zonc as well as watcr and environrlcntal
TCSOUTCCS.

Border Buller Zone:'1'he 'Joint India-Bangladcsh Guide Lincs tbr Bordcr Authorities" 1975' sLrggests
that the bordcr security fbt'ces on both sides shall observe sontc simple rulcs to avoid possibility of
Itnplcasant i,rcidents. rvhich inclLrdes dcfensive works of any nature within 150 yards on each side o1
the borcler. Within this zonc an)'consh'Llction u,ould rcquire clcarernce ti'om the bordcr gr-rard ar,rthority.

National tlighrval Buffer 7,one: Orre ol the prirle developrnent control measLrrcs fbr the planning
area is to prohtbrt ribbon development in order to maintain efticient traffic carlying capacity of the
national highri,ay. On the other hand. any high rntensity development in thc existing nlban centers or
growth ccnters can casily be served rvith required utiiities. i::or this the plan recoinmends to prohibit
any high intensity development within 100 rneters fi'om both sides of the national highway.

e*
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1.3 Crowth Center:
Growth ccnters play thc rnost vital role in cconomic development of the arca. Usually thesc grorvth
centcrs are hierarchically linked with onc another to form a network whcre the economy circulates and
agglotncratcs. This econornic circuiation and agglonreration acts as the lifeblood of thc cconoml, of the
conidor. For tbe sake of planning, grow'th centcrs arc defined into tl-re fbllowing categorics:

I-evel I : Serves as the regional market. Very old and established urban centet' (may also serve as the
administrative hub). It is primarily used by intermediary traders exchanging with large buyers and are
focalpoints tbr wholesale and retail sale of agrrcultural and non- agricultural goods and sen,ices. Large
turban centers need regional connectivity. Have highest potentiality of futuredevelopment.

I-evel 2: Sccondary Market. t1'pically servin-e a Thana. They are used by intcrnrediary traders
cxchangingu,ith large buyers. iurd are focal poir-rts fbru,holesale andretail sale of agricultural and non-
agricrrltrrral goods urrd sen ice:.

L.evel 3: local assernbly marhets, r-rsed by farmers and local traders exchanging u,ith intennecliary traders
r'vho r.nove agncultural produce up to higher levels of the marketing system, and fbr the sale of
tboclstufls. agricultural inputs and retail goods.

Hierarchy of tl-rese growth centers is declared Based on the hie?arcl-ry; these gro',r,th centers are
iinkcd rvith one another to fbrm a netrvork. Level-l grou,'th centers are linked with the uational
highway so that they can contribute in firlfilling the national demand of different kinds of goods.
Growth centers being the lif'eblood of the eeonornic activrties of the corridor, the planning tearr
suggests to follou, the follorvrng developrnent strategies for these centers:

Protlote mixed use devclopr.ncnt ir.r the Rural Gror'vth Clentcrs usir-rg the principle of
Plannecl Unit Dcl'elopnrent (PUD ).

Ensure hierarchical connectivitv rvith the economic nodes and surrounding rurirl
scttlcnreuts based on the econon.ric derland olthe grou,thcenters

Pt:otrote agro-bascil and agro-supporting, small and cottage industrics in thc grou,th
ce1lters

llnsure rvcll-coordinated agricultural value chtrins in thc project area and barrier-liee dircct
entry of the agro-products in the competitivcmarket

Ensure integrated and planned devclopmcnt considering all agents of clcvclopment (pou,er,
inl'rarstl r-rcture, polrcy support etc.)

' Prornotion of Rr-rral Growth Centers as Trading Hub of the Rural Comrlr-rnity

' Access of thc mral folks of all income-groLrps (spccially marginalized groups) should be
ensurecl in the Grorvth Centcrs

C*
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Table 1.1: Standards of difl'erent Types of Services

tl. No. Land use Components Standard (acre per population) Remarks

I Residential
)ri vate,(ieneral ILcsiclenti al 100-150 personi I acrc

3 )ublic/Covt. I{esidenlial 150-200 personi I acrc

2 Education
{ \ ursery/E,len.rcntary Scliooi L aclo I 0.000 population

B )rimary School 5 acrci 5,000 population

ieconclary School 1 0 acre/20,000 population

) 'olle gc/Univcrsitl' I 0 acre'2().000 populatron

Vocationai 
-lrainirrg 

C-enter ) acre 1,' Pauroslrar,a

3th ers ( Liblar-v. Publ i c Librar-r,' ) l. 5 acrc/'20.000 popitlation I . Pauroslrava

-) [)p,en Space and Recreation
lentral Palk -10 acrc I i Pattrositava

B ,,1 eighborhood,'Comtnunity Parh I acrei 10,000 population
)laygror-rnclrPlay F ie ld I acre/20.000 population

) Stadium (Indoor and Outdoor) I 0 acre Cptionali 1/

inema Ha11 J acle
.l 
/ Pauroshava

llub House I acre Jptior.ral,'I i

4 ommercial
\ 'Vholcsale Market l-5 acre 1 i Pauroshava

{etail sale r' Kitchen Market i
\eighborhood Marl<et

1.5 acr er'l 0.000 population

lhopping Cornplex ).5 acre/'20.000 population

D Jattle Market(Hat) 1-1.5 acrc l / Pauroshava

.5 ustrial
lleneral/ Agro i'Cottage Indrrstrv l-5 acre .10.000 popr.rlation

I leavv lndustr-v I 0 acre

.s pcr locai
:quiremcnt/Optional
1'' Pauloshava

6 lAdministrative
a Jpazila Complex 10 acle/Upazilar Pauroshar,'a Otflce I acleiPauroshava
t
U Worcl Councillor's Otfice . I0 acrerOtllce

I ail,'S r.rb-.lail 1 0 acreilJpazila

1 munity and Social Services

rideah acrel20.000 population

3raveyarcl 1 aclei20.000 popr.rlation

lrernation Ground ).5 acr el 20,000 population

Mosque/Temple/Church 1.5 acrei20.000 population
lornnrunitv (lenteri Auditorium ).5 acrei20.000 population

Ilub/(ivmnasir-ul i 0 acre )ptionaJ

Day Cale Center .10 acre )ptional
8

I

Hcalth

-rpaziia Health Conrplex i aclei50 bed hospitals 1,rPauroshava

(Table continued)
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able continued
SI. No. Land use Components Standard (acre per population) lLemarks

ipccialized l{ospital I acre 1 t Pauroshava

vlaternity/ Child Care Center I acrei20,000 population

llinic 1.2 5,'20,000 lropulaticin
L) Utility

':lcctricitl, Supplyi Electric Slb-
itation I acle/20.000 population

Water Supply Station rvith
l'reatment Plant I acre/20.000 population

ias SLrpply' Station I acreil0,000 populatron

Wilstc Dlsposal Glouncl 2.-3 acrei l,lpazilar' Panroshava

Waste Collection Pornt 1.2 acrc pcr Station

Ser,verage Treatmcnt Plant \s per Local Requirement

Drainagc 
-l-rcatrncnt 

Plant \s per Local Requircn.rcnt

LO fransport and Communication Infi'astructure

Bus Temrinal 1 acle 1r'Pauroshava

[]us Stand 5 acrci20,000 popuiation

Iruck Terminal I acre I r Pauroslrava

Rickshau,/VaniTempo Stand ).25 acre Station

Fucl;'FiIIing Station 1.5 acrcr'2O.000 population

11 ernment Services
)olice Station l-5 acre 1r Pauroshava

'o1ice Box .).5 acreiBox

?ost Officc ).5 acle/20.000 population
rire Sclvicc I acrei20.000 populatior.r

I-elephonc Exchange .25 acre120,000 populatj on

12 iscellaneous
Slaughter Hor"rse I 5120,000 population

Foreign Offlccs Sptional

l3 irculation Network (Road
Road Type ROW

)auLoshal a Prirnarv Roacl i0-l 00 Feet

iecondarv Road l0-40 Feet

-ocal/Connecting Road Minimum 20 Feet

Walku,ay/Footpath 5-8 Feet

T4 Drainaqe Network
Drain Type width

)rimary Dlain per 1oca1

iecondary Drailr \s per local

C*
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1.4 Corridor Planning
I3roadly. transportation-relatcd corridor planning is the coordination of transportation and land usc
activity li,ithin a linear arca. usually along l rrajol transporlution link, such as a statc highway.
Corridors can be cletined narrou'ly, to include only onc road and its ailjoining land Lrse, or morc
broadly to inclLtdc a netu,ork of parallcl routes and transit lincs. Metropolitan planning olganizations
(lviPOs). sr"tch as National Physrcal Planning Agency, have conrpleted numerous corridor stlrdies o\1er
the years. MPOs arc in a rmique posrtion to plan for corridors, given onr regional jurisdiction,
enabling National Physical Planning Agency to conduct a planning exercise across rnunicipal and
county boundaries. Many MPOs, Natronal Physical Planning Agcncy included, aiso orgalize
anticipatecl grou.th in coridor fbrm. As National Physical Planning Agency's mission is to plan lbr
and prograrl transpofiation improvenrents. corridor plans are prepared to coordinate anticipated or
proposed major public irnprovements rvitl-r existing and proposcd land uses.

Corridor plans provide transporlation departlxents, local governments (including rrunicipal and
region), landou,ners. derrelopers, and residents along the corridor rvith an overall visron. as well as
guitlance ancl coordination on what future infiastrr"rcture improvements are needed. Corridor plans
often includc descriptions of- capital improvements, implementation phasing. acccss ancl circnlation
issues, and protected lands.

1.4.1 Justilicalion of Corridor Plan
While planrring is a systematic rnethocl of achieving optimum mix olactivities to ensLrl'e lit,able and
sr-rstainablc Iiving enr,ironrlent fbr the per.lple, it is ofien very conrplex. Among rnany reasol-rs, sorne
are (1) it demands sophisticatcd technology intensive survc)'and analytical methods. (2) conflict
nrinimization among diff erent stakeholders is often easier said than done . (3) tinding
environmentally sound, cconomically viable and pragnratic solution is tough to find. Belo.uv are
exarnples of typical problerrs that. r,vhcn corlbincd, may walrant a corridor study:

. h-rappropriatespeeds

. Congestion. Lack of alternatir e trans|ortatiorr rnodes. Unatlractive street cnvironrncnt that liniits corlnrerce or developrnelrt along thc corridor. Uncontrolled access (such as excessive curb cuts) along higher speed roadr.r,ays. Lack of sidcr.r,alk and bike infi'astructure

. Parking facilrties art: not coordinated rvith land uses along corrirlor. Crashes and fatalities

. Ilclusing, commercial or industrial disinlestnrent. Need fbr visioning tbr future development

1.4.2 Benefits of Corridor Plan
Corridor pianning is rclatively less emphasizcd part of the development planning proccss ol
Bangladcsh. In tirct. this is thc llrst ever coridor projcct in Banglzrdesh. Usr"rally this approach ol
planning consiclct's rnr-rlti-modal transpolt system ll,ith rcspccl to the surrounding land uses that
lespects and cnhances ollr natural and hr"unan environments. f.he Corridor Plan usually intcgrates
set'eral clcuents to producc an integrertcd highway bascd solution. This process identiflcs
transportation serviccs, detennines compcting demands for different kinds of lancl nscs, and
integrates thc findings into a comlrlon vision for thc cntire project arca that will expcditc ovcratl
developmcrtt of the prgect arr-a rnrintaining cohcsiveness u,ith thc national dcvcloprnent agenda and
vision. IJene{its of corridor planning arc:

' lmprovccl trccess along a coridor u,hen Land use and transportation planning is coor:dinated
' Clontrectrng infiastructurc to development decisions, rcducing infrastructure costs. Coordinated rcdcvelopment and economic developmcnt along a conidor
' Rcsolr-rtion olnrajor planning issues prior to the initiation of project dcvelopment. ldentitlcation and possibly preservation of transpofiation right-of--rvay. Protection oftt'ans1-roltation investrnents

Intcrgor.'erntnental cooperation, partnerships rvith diverse' pLrblic and private agencies and
Organizntions. Asset management
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1.4.3 Role of Corridor in a Communitr
'l'ltc corridor"s ovemll role in a conllunitli is ottcn overlool<ecl becausc it tencls to be clLralitative. It is
('ritical to ttnderstancl that the corriclor helps to establish the cornmunity's idcntity, through linking
ntajor sections o1'tlic cour111,rni,r. sclving rnajol economic ncccls or accolltrrodating cirnrnunity
needs. such as opcn spacc. Corric'lors linh the .u,arious components rl1' community-residcncei.
businesses and institutions---.and often lorm the economic spine of a cotntnunity.

1.4.4 Justilication to lntegrate Transportation and Land Use
Land use patterns shape transportation, and often transportation investments shape land use patterls.
Difl'erent land use scenarios can have widely varying effects on transporlatron options. open space.
cnergy consumption. and infrastructurc costs. Land use patterns can srrppofi transit, u,alking, and
bicychng; or thev can preclude these options by only suppofiing automobile trar.cl, fbr instancc, by
not providing sideivall<s. bilie lanes, or enough density to make transit feasrble.

I lighr.vay-s and bridges shape grorvth. Building a ne\v highu,ay into rural or under..eloped areas
ittvariably bnngs development (rvithout applopriate land use controls). f'his dei,elopment adds more
users to the highrvays, causing congestion. The solution for many years was to keep adding capacitv
by building more roacls or widcnins roarls. hor,vcver, research over the last decade has shou,n that one
cannot "build one's u,ilv out of congestion." at least not fbr long. What is neeclecl is a change tr
transportation and land use planning, u,ith coordinated policies. project development and decision-
rraking. to bertcr linl< lantl usc with trausportation.

Clotnmunities that integratE- tralrsportatioll and land use planning and policies are better able to
lranage grorvth. irnprove thc cfflciency of travel, and contain infrastructure costs. Metropolitan
plannrng c,rganiziitions like National Physical Planning Agency are nniquely suited to address these
concel'ns. as they play a large role in transportatiou rnlestnrents and decision-making, u,hi1e alscr
creating a long-range iand use and transportation plan for the region. A largcr challenge lics in
rnfluencinglocal land use decision-making. as most land use policies are local. and coordinatingthese:
policies and decisions u''ith regional and transportation planning and u,ith the plans of nciglrboring
rnlnicipalities.

Achieving a better trarlsportation-land use linkage rs the fbr-urdation of the surart grou,th nroveurenr.
Thi,s linkage can lcad to supportive land development patterns that create a varicty of transportalion
optiotts, including biking, walking, public trausit, and better connected road netrvorks. It can also
facilitate mixture of land uses. rvhich rright l-rave been otherwrse found inconrpatible. in higher-
densitv. pcdestrian-or:iented devclopmcnt patterns.

1.4.5 Kevstone Principles of Corridor N,Ianagement'l'he Clomntouwcaltli adopted l0 Keystonc Princ\rles fbr Grorvth. Invcstment ancl Resorrrce
Clorlservatiotr.in Ma1,2005. to guidc inrcstment and sLrpport loca) r-1rovr,th and econonric clcr,clolrnrent
in thc state. 'l'hcy are:. Rcdevelop lrirst. Providclllllcientlntiasrructure

. CloncentratcDevclopment. Incrcase Job Opportunities. Foster Sustainablc Ilusinesses. Restore and Enhancc tlle Environmcnt. Enhance Recreational and Ilcritagc Resources. Irxpand[1or-rsingOpportLrnitics. Plan llegionally; Llplemcnt Locally

@p
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t.4.6 Ke1' Fi,lements of Corridor PIan
Irvery corridor study shor-rld at a minimurn inclr"rde the following elements, as dcscribccl in this report.
'l'hese elements represent the baselrnc conditions that should bc inch-rded. r,vith tlre hope that somc ol
the more sophisticated tools and techniqr"rcs u,i1l also bc uscd, clcpcnding on the goals of each stndy.

Transportation:
. Roadr'vays
. f'ralsii Facrlitres

Land

Pedestrian and Bicycle Facilities
'I"ransportation Capitai Prol ects

Usc:
Existing l,and [Jse
[iuturc [.ancl Use
Clultr.rral and Historic Ilesources
Natural F-entures (at a minimum. wetlands. steep slopes, and f'loodplains should be mapped)
DensityiForm/Commrlnity Types

Regulations and Studics:. Comprehensive or Master Plan and Other Studies. Long-Range Plan Characterization of Community Types. Zonir,g and Sr"rbdivision and Land Development Ordinances. Zonir-rg for Smart Growth

Demographics:
. Ir)xisting and Forecasted Population and ErrTploymer,t
. N'la.jor T:rmployers
. F.nvironmentalJr,rstice

Economic Development:. Revieu,of Local Economic Development Incentives

(Source : ClorridorPlanning Cuide. Torvards a lrore meaningful ir.rtegration of trar.rspoltation and laud use.
Septcnrber 2007. Delau,are Valley Regional Planning Cor.nrnission. 190 North Inclependence Mall West. 8th
Fioor. Philadelphia P.A I 9106-1 520. wu'w.dvrpc.org)

1.1.7 Best Corridor Planning Practices
Economic corridors are intcgrated networhs of infrastructure u,lthin a geographical area designccl to
stirnulate economic do,clopmcnt [Flans-Pctcr Brunncr (August 2013). "What is Economic Corridor
Developmcnt and What Can It Achieve in Asia's Sub-regions'1", ADB Workirig Paper Selies on
Itcgional Hconomic Integration, no 117, Asian Dcvclopmenl Ilank. Metro Manila. Philippinesl.
Ilconomic coridors reftr to transport networks that sLrpporl and facilitatc not only the movement oi
goods and serviccs bLrt also olpeople as well as the exchangc o1-infbrmation. E,conurric corridors are
not lirnited to hard infr-astructr-u'c such as highrvay systems, rail lines or ports but also inclr"rde sotl
infrastructure such as trade facilitation and trade capacity building

Economic cotridors conlrect economic agcnts along a def-rned gcography. Thev providc connection
between economic nodcs or hubs, usually ccntcred on urban landscapcs. in which lar-{e amount ol
ccottotric resolrrces and aclors are concentratcd. They link the supply and derrand sides of markets.'fhis term is ol1en synonymously Lrsed lor trade coridor. Although many authors Lrse "eeonornic
corridor" and "developlrcnt corridor" interchangcably, others dcscribe developrncnt corridors as an
ingredicnt necessary tbr achicving economic corridors. An cconomic coridor. as described by thc
:\DB and AfDB, has the lbllori,ing characteristics (http://research.bworldonline.con-/popular-
econornics,'story.php')icl-350&title-Economic- corridors-boost-markets,-living-conditions):

' Covers smaller and defined geographic spaoel straddling a central transportartery;
. ' Highlights bilateral rather than multilateral initiatives, mainly at border crossings between' t\\,o countries; and

' Stresses physical planning of the corridor and its surrounding area for fbcused infi'astructure
cieve lopment that r,i,i ll yt e ld maxirnum b ene fits.

Cot'ridor planning ailorvs the cor.r-u.r-runities to lvork collaboratively, using accurate. updated. corridor-
rl'ide data to intprovc local lancl use planning and transpoflation clecision- makrng so as to suppoft
thc long teur sLlccess o1'the t'egion as a r,vhole (Androscoggin r/alley CoLrncil o1'(lovernments,
Maine's Ilest Practices for Dcvelopment of Multi-Modal CorricJor Management Plans, (Deccmber
2007; r,r,r;r,r,r,.hcltcnte .org ,,'transportation/./ Corridor Planning Guidc 12 1207.pdl).
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F-igurc 1.1: Cross Section of a Corridor \yith Recommendcd Facilities
'fhe econotlic corridor approach looks at regional transpol't l'outes not only as a rneans of
transporting goods and ser'\'ices. but also as a tool lbl stimulating social and econornic der.elopment
in thc areas surrouncling the route" E,conor-r.ric corridors acconrplish this by creating industrv ancl
socral tircilities in conjLurctior-r u.ith transport infi'astructure. In doing so, thev clevclop rural and
borclcr areas. incrcasc tl.)e earniugs of'lorv-ilrcome grorrps. and crcate crnployment.

No universal definrtion of economic corridor can be fbund anyrvhere in the scholarly literatures. This
term was first coined by ADB in 1998. Corridor can be defined fi-onr nrany perspcctivr-s to serve many
pulposes. Traditionally corridors are defined for transportation planning. The concept of using
transpot-t corridors as a means to develclp the regions around the corridors is knou,n as thc economic
corridor concept or thc development corridorconcept.

ADB argucs that South Asia is one of the least economicallv integrated regions in the ll,orld, rvith
comparatively high barriers to trade and inl'estment. Political boundaries cease to be econornic
boundaries and spartial- cconomic regional planning takcs thc lead. ln short, thc cconolnic corridor'
approach translortrs transport corridors into cngines of socioeconomic det elopment. Gencrall.v
charactcristics of economic corridors can be summarized as (Gadzeni Mulenga. NEPAD. Regional
Integration ancl Trade Department - No. 1. April,2013, Der,eloping Economrc Corridors in Africa:
Rationale for the Panicipation of the African I)evelopmentBank):

' A srr,aller, del"tncd gcographic space. usually the area stradclling a central tlansporl artery slrch
as a road. a rail line. or a canal;

' Bilateral rather than multilateral initiativcs lbcusing on strategic nodes. particularly border
crossings betrveen t\a'tr c'oLlnlrigs. pltncipally to protnotc a sense of ou,nership;

' An ernphirsis on physically planning thc corridor and its surounding area. to conccntrate
infiastructurc clevelopmcnt and maximizc bcncl"rts; ancl. Strong public-private partncrships. rvhich promote sustainability.
IJsually corridor dcveloptnent fbllows a sequcnce of stagcs for transfbrmation (Gaclzcni

Mr"Lleng:r. NEPAD, Regional Integration and Trade Dcpafirnent - No. 1. April,2013, Dcveloping
Ircouomic Corridors in Afiica: Rationale fbr the Paticipation olthe African Developrnent Bank).
'Ihesc sequences provide esscntial insight for this plan. These stagcs are sumlrarized bclorv:

First stagc (Physical developrncnt): Prionty of this phase is development of physical facilitics
needed fbr eflcient and efI'cctive transportation and tracle by establishing and revatlping
transpotl links; improving the quality of inflastructure, increasing carrying capacity. ancl
dealing u,ith related safety issues; upgrading infrastructure associated u,ith piiorities such as
rural agriculrure , agro-industry, and tourism: encouraging multirnodal stn"ictures, ancl
upgrading borcler areas.
Second stage (l-ogistics development): At the second phase logistical support is providcd ro
hat'monizc corridor policies, regulations and institLrtions, tnoving people and goods morc
efliciently and fhcilitating storage, u,arehousing. trucking, insnrance and fi'eight management.
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and related scrviccs. It is also important to impler-nent cross-border trade agleements;
simplilying, standardizing and hirnuonizing irnrnigration and quarantiue proccdures;
pronroting infbmration and communication teclliologies: and establishing a logistics center.

. l'hird Stagc (Irconomic and social dcvclopment): This stage fironrotcs irrvcstnrcnts r11 ;-u'eas

such as agro-industrv and manuf-acturing, natural rcsource-based enterpriscs, small-scale
industries, trade, schooling, ancl health lacilities, all located near the corridor.

. Irout-th Stage (lntegration of crosscutting issues: Thrs stage addresscs envilonr-uental and
institr-rtional capacity concelns and other social issues.

A good corridor plan shoulcl have fbllou,ing oharacteristics:

. Comprehcnsir,e. based on a full Lrnderstanding of the dynamics of transportation and all
interactrr-rg influences within the corridor;

. Proactive. seeking to identify ar-rcl address transportation-related problems before thcy arise,
rathcr than alier they have grown to the point of beurg intolerable;

. Visionary in nature, meaning that the recommended strategies fbr the comidor arise 1l'om a
sharecl vision 1br the corlidor established by local communities and statc agencies with
jr"rrisdiction over the corridor. and

. Collaborative. meaning those transpoftation agencies, local govemments. stakeholders and the
national gor''ernment.

As stated earlier, most o1'the corridor plans concentrate printalrly on the transport netlr,ork. 'l'hen

lancl use plan is reoriented to minirnize conflict. For examplc" Claclie Valley South Colridor
Developrrent Plan has bcen developed to (l) create a transportation systelx wlrich procluces an

effrcient flou, rtl'goods. scr-vices. and travclers rvh:le sustaining business and inclustry; (2) Prol'idc
opportunities for the fr.rllparticipation of all goverrrncnt cntities within the corridor to manage llture
giou,th along thc corriclor: and (3) Drrect neu,grou,th in a nranncr that is consistent rvith the principles
of the Ilnvision Cache Valley process and u,hich identifies future land uses, roaclu'a-vs. ancl r'ehicular
access poiuts. -l'he plan also laid dor.,n,r-r sorne challenges and proposals. Sorne r.lf thi:s.' issttes arr-

statcd bclorv:

I-imiting devclopment to "clustered nodes" at existing and future intersections.
I,istablishing 300' and 500' open space buffers along both sides of the highu'ay. depending on
the proximity to the clustcred nodes.
Prohibrting neu, rcsidcr.rtial uses u,ithin the open spacc buffers. helping clir-ninate the need for
souncl r,r,alls. bcms and othcr obtrusive buffcring techniques.
[lncouraging residential. commercial. rnired-use and industrial uscs u,itirin the existing citrcs
Prohibiting strip dcvelopment along the highway.
Encouraging bctter property ntaintcuance and up1<cep.

Prohibiting commercial advcrtising signs along the highrvay.
Adjusting of land cannarked lbr commcrcial uses to match rcalistic tnarket projecttons.

p
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1.5 Process Map for Project Document

The process map proposed to Figure 1'2: Proposed process map

prepare Pro-icct docurnents fbr
planning prolect is initiated rvith
a reconnalssance sllrvey and
FGD at local icvel to
accommoclate iocal rricws in the
proiect concept. -fhe initial
concepl rvould hiivc to be
rectifled r,i,ith expert panci.
Afier co1-nponent specification
Draft TOR u,ould be presented in
a pub lic ser-r-rinar fbr
stakeholders' suggestions. The
Innovation tcam proposes a PE,C
(Prqect Evaiuation Comrnrttee)

,^"

.Approval fionr Head

of the Departnrent
On the other hand, the component matrix for
spatial planning (Table l2) shows the
interelationship among them, which act as
a model for process simplification.
Moreover, merging of associated or similar
components would reduce both operational
or supervision cost from consultant and
client part. This would reduce stress of
management over project team.
In addition, removing unnecessary detail at
both survey and planning phase would
reduce the volume of database. This would
finally simplify the project implementation
procedure.

Yes

Project area sclcction

(l ) Data collection
(2) Rcconnaissancc survcy and prirnary surve)r
(3) Conduct FGD

Comments from
Expert panel

(1 ) Cornprtner-rt selection
(2) Specifi cation lbrmulation
(3) Rate schedule fbrmr-rlation
(rl) Component matrix fbrrnulation

N4odi ficatrurr ard
Official L,lstimate

Study Proposal cornpilation

Project Evalr-ration

Comittee (UDD)

Send Studi,Proposal
to Ministry

^\4w *4rl

Yes ,

Formulation of Draft Stucl,v proposal u,ith TOI{
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1.6 Component Nlatrix and Rate Schedule for Spatial Planning
Irr spatial planning cornptrrrents rrc intcrrelated, onc dependent and linl<ecl Ivitb atiothcr. In this

situation thcrc should be a clcirr clemarcation about the overlapping. critrcal colrponcltts. r.vhicl-r u'ottld
starl earlicr', u,hich later, arranging order of components nccded to be dccidcd.

lnput Component

'I'rarrsport 
Pro.j ection

Geo-technical Profllc

C-lonventionally. planning projects wcrc arvarded to a singlc consulting tiim or consortium that

would arrange ali the eomp()rcllts, equiprnent, manpower and experts cithcr by its own or by
outsor-ucing. Irr,en the rnost csscntial cornponent likc physical f-eature sur'\'r-y is outsourccd lvhile GIS

database remains u,ith the lcad llrm. Delay in initiation or mobiliztrtion mahes prcr,jecl tin-rc cloLrble.

Moreovcr. Llnncccssary detail in field data collection duc to lack of negotiation between planning and
sllrvey prof-essionals' results extcnsion in u,olk schedr-rle. ln addition to this, a extreinely valr.rablc itcnr
lbr lanc1 use planning "Digital l:.ln'ation Modcl" is almost ignored as well as tlood modeling. As a

Lesult, fbrmation strllctLlre plan zoning categories do not have a strong basic paranreter.

ln contrast, to get reecl of this mega consulting tirrns (holding a composite single package)
'splitting thc rvhole package in several independent component came in practice, r,r,hich covcred: (l)
lmagc acquisition. processing and interpretation. (2) Ground verification and attribute collcction fbr
physical features. (3) Mouza n-iap digitization and geo-ref-erencing, (4) Socio-economic survey, (5)
Transpofiation sur\rev and modeling, (6) Geological inr,'estigation and modeling. (7) Ground r,vater

investigation and r-r-rodcling, (8) SLrrface water mocleling, (9) Ecological (flora and tauna) stLrdy. (10)
PRA etc. [n most cases, each componcnt is arl,arded to single consultin-u finr-r, lvl-rich seelns to result a

Table 1.2: Component Matrix for Spatial Plan

Cross-cutting Components Out Put Component

Drainage alignment

Phvsical lcature
databasc

Space requircment
fbr settlement

Denro,eraplr ic Proflle

cor.nnrunitf iacilities
requircnrcn t

Socio-econonric prof ilc

'I'r:aris1.ro11 ali gnrncnt

GW availabilityLIvdro g.eologrcal

N'lodcl

Conservation areaEcological Ilotspots

Public Participation Draft Spatial Plan

@k *,/d
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very elficicllt operation of each con-rponent. In first stage it requires larger involvcrnent Jiom
procllrelrlellt mantlgcrs. AIso, all through implemcntation period rnonitoring inputs jumps highcr.
Moreover, sonle output are littlc usablc sometintes not usable to other firms, u,hich rcsults lorv ler,.cl
or-rtput tl-om thc consulting linns.

Obsen'ing thc abovc mentioncd tu,o extremc projcct rnanagemcnt scenarios. it seerns that rhc
similar or intcrlinked components should be arvarded in groups. Ihe innovation team recommends
comhination o1 (1) Image, (2) Ground verification. (3) Mouza. (8) Surlace water r.nodeling, (9)
F,cological (f1ora and fauna) study, (10) PRA etc wjth inpLrt tion-r individual consultant of Ilydrology,
Iicology and L)rban planners. An acculate interpretation of image is essential for accuratc attributc
collcction. ntouztt tnap geo-ref'erencing. DI'.M. surface u,ater modeling, iclentification of conses,ation
area (r'vetland and vegctationl, existing lanci forrns (rnput of social rnapping for PRA). On t1-re other
hand, the outpLrts fl'onr these associate col'nponents needs to be compilecl ir-rto one single platfbrnr ie.
GIS database to ntake plannine clecisions.

Simrlarly, TransportaLion survev arrd nrocleling recluires huge frelct data lrom hotLseholcls lbr
trip gcneration studv that czin bc rnerged socio-economic survey. In contrast, rnajor part of data base
can bc srtpplcmented fion-r published database of BBS. u&ich may reduce the volume o1'primary clata
collectiotl. So, transport and social component may be cornbined. Moreover. cornbination of Geology
and (lround rvatcr tvould reduce cost oloperation fiorn both client and consultants srde.

'fable 1.3: Standard Rate Schedule for Spatial Planning

Sl no. Item Unit Cost (Tk.)
I High resolution 3D satellite in.rages u,ith 0.50m resolution sq.kt.n 4284.00
2 Imagc Processtng (Interprctati on, Di gitizi ng. Cieo-refcrcnc i n g,

(AT. DEM. Databasc Preparation)
acres 62.50

-) fJrban area sun,er, ACTCS 1250.00
4 Il-rlal settlcn'reut sLtrve \, ACICS 600 00
5 RuraI dratnagc anii agricr-rlturaI Iancl cletnarcatior.r Surver,, ACICS 40.00
6 C'onstruction and installation olIl\4 Pillars Nos" 20r)00.00
7 N'l4i17g .Vap procLlrcmenl Nos 600.00
8 \'lauza Map Digitizarion (Scanning. Digitizing. E,ditplot Chccking.

Cieo-rc1'crenc i ng, Databasc Preparation )

ACTCS 12 00

9 Socio-cconorric and tlar.rsportatiotr household sun ey (Questionnaire) Nos. 1200.00
l0 Interscctr on sLlr'\.ev Nos. 1i00.00
11 Wqprl4y polt or Telminal sr-rrvcy Nos. 1i00.00
2 O-D sun,ev Nos 800.00
J itegional transpoltation rnodcl Nos. t500000.00
1 PRA Nos 15000.0t)
5 llgllggltlg !f coIogicaI S un ev 1 Bor-eho1cs) Nos. 3 t.308.7_\
6 Grain Sizc Analvsis Nos. 3,061.30
8 Atterberg Lin.ri ts Determination Nos. 3,118.7 5
9 Specitic Grat,it1, Determinati on Nos. 1 391.5

20 Direct Shear Test Nos. '+.870.252\ !],,.qI,rqd qglp.r.g.siorl strength Deterrnination Nos 4,1 74.-50
22 friaxial Nos. 14.610.75
23 Clonsoliclation Test Nos. I 7500
24 PS I-ogging Nos. 250.470.00
25 Single rnicrolrcnror- Nos. 25000.00
26 N{ASW Nos. -55.660.00
21 [:stablishment ol' Ntlonitoring Wei I Nos 222.600.00
28 l,aU_l_.*(Ueler Qual ir 1, Tesr) Nos 14000.00
29 \!+fol9gq,qt 4lln,lgq ancl tracc elenrenr Ana11,5i5 Nos. ,i 1750.0r:)
30 Surface resisti'it1, survcy for aq*ifer iaentltcati'o,, .{itrtuir-,-t,erg;

?11ly. ],q! Lrleter d epth oI inr.e sti gatlon.
Nos E3 500.00

31 N'laintenance lbr N{onitoring \\'e1l Person
,imonths

3 500.00

-)1 [:cological stucly Tk.,sq,kui 2000.00

eg -#l
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Chapter II
Image Processing and Interpretation

2.1 Satellite Image Processing and Interpretation: Photogrammctric rnethod rrses
satelljte,'aerial stereo itlages to creatc Digital Elcvation Model and make geospatial database ntore
ellectively. With the advent ol latest trends in the technologres ancl nnique customer rcrluirencnrs.
photograrunetrl, is nor,v the leading technologi, fbr mapping. The field of photogramlnerry is a rapicl
sciencc with nerv technologies being developed constantly. Within a short pet'iocl of time, thc practice
of photogramtnetryhas changed fiom analog to cligital. The der,clopment olcligital aerial caperas has
aclvanced srgnilicantll, or''er the past ten vears. The use of digital aerial images r.ratulcl be rnore
advantageous fbr all nrap and irnage production especialll, tbr Digital vector clata and Orthophoto
generatiorr.

Sirrce the intcrttal precision of extracted DEMs is strictly relatetl to the rlcan scale ol
photographs. itnase qualit.v. pixel climension and, obviousll,. morphology of the area" Image
Collcction is a crucial part of the prolect. hnage ivill be collected fi'om Satcllite image pr-ovic1er. Ihe
Satellite image in 0.5-tneter panchromatic and 2 meter multi spectral four-band images in stereo pairs
rvill be procured. 'l'he 0.5-nretcr pan and 2 meter multi spectral imagery will also bc uscd to l.reld 0.5-
I.tleter coltlur intagcry (pan-sharpened). In case of Aerial/UAV resolution is 0.1 metre.

ltuqg.g t.)te-(:.1,\,\!t!g rvill be done afier collecting raw digrtal images.'fhe tasks inr.olved in irnase
processing are

. I-pi-l',olat' Ctrrrer'tir-rr

. Color Ilalance
o Contrast Adjustment
. Sharpening
. Pyrarlricl
r Rir Rare Scttins

(iCl' Q'Qllqc'1z1.rr. Cirourtd corttrol points ri'ill be selected by photo idcntification ol eristinrl gr.ound
leatures. Clonsiclcrable nltrttbcr of GCP will bc collectecl as required fbr thc w,liole stLrcly arca. AII
GCPs r.r'ill bc collected bv c-onducting fie1d sur\rey using RTK GPS method. Aftcr collecting GpS clata
of the GCP. post processing w'ill be done day to day in the sites. Accuracy level will bc r-naintainecl
rvithin l0 cm.

Aelttl 'L1stttgtlatlplr. Acrial Triangulation is a mathematical process usccl to detennine thc real worlcl
position, height l}otr mean sea level and orientation of each photogrtrph. Aerial Triangr.rlatign will
providc thc accurate stcreo (3D) rnodcl of irnage. Onc of the most a<h,anccd acrial triansulation is
lnpho N,{atch-A'f .

lnput lbr AT _llUlprt of A'f
- lMtl, RPC clata

- GPS (on board)
- GCP (collected from field)
- Image

Geo referenced Stereo Model

Dtsttql ,Vttpt:LttsJi'tt41 $tqyqz M<tcleL Alter the orientation ot srereo lnodels, cligital mapping will be
carriecl out. We pn)pose ATcGIS Cieo-tlatabase/ shapetilc morlel tbr storing leo-spatial dara.'fhe
proposetl Gcodatabasc ancl its FeatLrre classes rvill be c'lcsigned basecl on the tbiiovyingi:.. Projectron Paramcters o1'the Cloordinate System

r Nanie and type of layer (leature classes)
r Structure o1'Attributc Tables of the freature classes

Za
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Digital Photogrammetric Worhslation e.g. Datem Sumtlit Lvolr-rtion (DPW) will be uscd as the

platlbr:m for accpriring f-catures fi'om digital stereo images (modcl). Feature registration u,ill bc done

considering and mcasuring thc position olthc object undcr its accuracy lcvcl. l'he Sr.trnmit Evolution
& Stcrco Plotter of DATIEM u,i1l be used for identilying and registration ol the objccts and ATcGIS

rvolrld be used 1br vcctor dala stoting and cditing.

,lftyifLqlg Dottt CptlqCtir.r1r. Attlibute data of tlie f-eatr.rres rvill be collected fiot-t-r tl-re field afier

prodr-rcing base rnap. lt u,i1l be a step by step ptocedure.

Mqtt _L'pclqli!g.' Attribute data collected fiom the field, will be incorporated into the t'eatitres in this

stage.

llteld CheJlt. Field checking li ill be done clieck tlie fbllorving:
. Dirnension and slrape of-the leatttres

. Accuracv o1'f'eatitre 's attributes

. M issrng ob,iects.

r Data ri'ill be collectecl b), 1otal station r,r,here cloud rvill be tbtind in the in-rage or solrlc obiect

rvhich is not ablc to identify in in,age.

tr)'l' l! I D l, 1'l /'l' I :* / e! n t o u r {i e n era t i o n :

. DTM Point: Digital photograrnrnetry is able to acquire 3D points fbr high spatial resolutiotr

DIIN4 geue ration througl.r semi-automatic procedures. overconting the problen.rs of process. Tn

the approach, D1'M Points u,ill be generated frour Stereo Pair irnages by the softtvare, and

ecliting olthe softr,vare gcnerated Dl'M points will be done by the Photogrortlttr-trv colnlal'111g

them u'rth stereo model. Creating and cditrng of Brealilrnes u'ill be done etfier this stitgc.

. Courour: Afier creating DTM Points. Contour lures rvill be produced 1. ]-he contour lines r.l'ill

betleliveredin Ikmx Ikmor5ltrnx5krnblocksoronesrnglefilefbrtheproicetarc'e.
o DEM: tisrngDTMPointsDL,Mu,ill begeneratedataresollrtionof l0ntetersitt Ilrmr Ii<ttl

or 5 l<nr x 5 knr blocl<s or or')e single file for the project area.

. llN: lJsingDfMPointsTNu,ill begeneratedanddelivcredin I krnx I kntor5l<tnr5krr
bloe h: lbr tlrc pro.jecl irre l.

. OrthoPhoto: Orthoirhotographs to crcate Geographic Information Systent (GIS) database.

();1fi91 4et11{j,cJ!t!ary. lt lt11!!.q.e,\; Imagc distorlions caused by topography and imagc oricntation rvould

have to bc gcomctrically corrcctcd by the incorporation of a tcrrain model through Ortho rectificatiott
proccss. Ortho-rectiflcation o1 every irrage u,ill be carried out using digital photogranttuctrie syslern

bascd on rcsult oi'aerial triangulation and thc generated DEM.

L!9)!L{,JJJX!'Q_tlh<ffuta.'Individual rcctified photograph will be asscn,bled to torrn scamless

rlosaic. Mosaicing of OrthoPhoto inclucles the follolr'ing tasks

a) Scarn linc Drawing: Drau'ing the bor"rndary of thc image delineating rvhich part olthc
image rvi11 go rvhich image.

b) Balancing of Color and Contrast within diff-crcnt itna-ses

e ) Fcathcl'ilrg

Su-bm.i;sjgn -of'.8.qtg.rt on l.mqee I'rolstssins und luterqret(ltion; Str-rdy Area Map (Digital cop,v rn

:\RClilNIrO 1bm-rat & Ilarcl Ciopi') along with reporl stertingl the status ol collected infbnriation.
.ltrocedr-re o1' establishrncnt of pennanent Gror"rnd C--ontrol Point (GCP) and femporary GroLrncl

Clontrol Point ( ICiCP), dcmarcation of str"rdv area boundary inclr-rdrng the technical specifrcations have

to be submittccl.

o-fu'
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2.2 Satellite Image Specifi cation :

,,\01 Area of'Interest

UDD LJrban Dei,elopment Directorale

DEM Digital Elevation Nlodel

DTM Digital Tcrrain Model

GPS (llobal Positioning Systerl

GC]P Grorurd Control Point

HR High Resolution

RMS Root Mean Square

VHR Vcry l-iigh [{esolLrtion

\Vorlci Vieu,

GE Geo Eyc

DRA Dynanric Range Adjustnrent

NIR Neal Intiared

RPC Rational Poi-vnorrial Cocffi cicnt

R eclu i rentents:
1. Ortho-ready Srandard Satellite Image in Digital Formar
2. 4 Band Irnagc (Recl. Grecn. Bluc & NIR)
3. Metadata and header files and RPC files
4. Manufacturer's Authorization L.etter: The Supplier must subrnit original mauufacturer's

authorization letter as per tender clauses.
5. I-hc provideri Satellite iuage corrpany u,ill ensure that thcy arc supplying satellite imagerv for

a minimnm of 05 (fivc) years in Bangladesh.
6. 1'he providerlSatellite inrage corrpany must be able to shor,v pror.cn record that thc proviclcr.

supplied 15000 sq km \rHR satellite irnage imagery to at least in I (one) rcputcrl Binglarlcshi
ilrgatlization lor mappirtg alons $'ith 1'elephone & lrax nurrbcr. ernail alcl q,cbsitc ac]clrcss (i{.
any) of thc parrticular iisencies.

l. Imagc fbr urban area (0.31 metcr) and rLrral aretr (0.5 rncter) must be proviciccl fi-om thc samc
satellite imagc provider

8. 60'1" of'the imagcry must bc in archivc (not older that Novcmbcr 201 8) and Rcst 409i, nccd to
providc u,ith 2 n"ionths after awarded the project

Coordinate System:
Anv Gco refcrenccd c'lata t.t-tust bc relcased to the clicnt witli thc lbllorving chartrcteristics:r U-i'N4 prclection rvith WGSlg8,l ellipsoid
. Spccif-rcation of ortho-ready standar-d satellite images

&"#
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Specification of Stereoscopic Satellite Image lbr Urban Area:
o. I'he imagery must have thc fbllou,ing ground rcsolution at nadit- v,ithorrt crrhrLncerncnt

by uu.t' kirtd of re -,sutnplittg ctperution ctre-
r. Panchrontatic: 0.31 meter
ii. MLrltispcctral: 1.24 rlieter

b. Band contbination tbr rnLrlttspe ctral image-
i. BlLre
ii. Green
iii. Red
rv. NIR

c. Cloucl coverage in single image acquisition fiame must not exceed 15'%. Other area
should be visible clearly.

d. Absolute accuracv of the irnage is within 3.5 metcr Ctl90
e. Thcre should be no ur.rcovered areas betr.veen the scenes
f'. Arcl-rivc or New Acquisitiorr
g. lmage must bc in Geo'flFlr fbrmat
h. '[he image must be delir,ered in UTM projection rvith WGS1984 ellipsoid.
i. Pixel depth should be 8 bitfpixel
j Metaclata and header files: Each satellite scene must be accompanied rvttir its related

lieader flle. tvhich should rneet fbllou,ing requirements.
i. Therc nrust be no arrrbiguity betu'een the narne o1'the header ancl thc nanre of

the related satellite scene (in GeoTIF F fbnrat)
ii. l-hc header filc must contenl identifier olthe inrage
iii. l-he l-reader flle rrust have acquisition clate and tirne
iv. l'here n.rust be RPC flle

I)RA contrast adjustrnent should be done befbre deiiver_v-l'here 
should not be any dead pixel

'l'he irnaqe u.rust have index shapc file.

Specilication of Stereoscopic Satellite Image lbr Rural Area:
n. -l-he 

imagery tnust have the following grour-rd resolution at nadir without
enltuncement hy uny kind of'resampling operation ure-

i. Panchromatic: 0.5 meter
ii. Multispectral: 2.0 r-netcr

o. Band corrbination for rlultispectral ima-9e-
i. Bluc
ii. Green
iii. Red
ir,. NIR

p. CloLrd coverasc rn singlc itnage acquisition fiame lr.rr.rst not cxceed [5]ir. Other arca
shoLrld bc visiblc clearlv.

q. Absolute accuracy of the in-rage is within 3.5 rncter CE90
r. -l'hcre 

shotrld be no uncovercd areas betrvecn the sccnes
s. Archive ol New Acquisition
t. Imaige rnust be in Ceo1'IlF fbrmat
u. I'hc tmagc must be delir,ered in UTM projection with WCS 1984 ellipsoid.
v. Pixel dcprh should be ti biripixel
w. Nl[etadata and header files: Each sateilite scenc mllst bc accon-rpanied ivith its related

hcader fllc" w.hich should rneet fbllou,ing requircrnents.
i. l'hcre t.t-tttst be no arnbiguity betu,cen thc narnc o1 thc heacler and thc name o1'

the rclated satellrtc scene (in Geo'fIFIr fbnnat)
ii. The header file must content identilier of the image
iii. The header flle must have acquisition date antl time
i'n,. There must be RPC flle

x. DRA contlast ad.jr-rstment should be done befbre delivery
y. 'l'here should nor be any dead pixcl
'2. The image ruusl havc index shape filc.

h.
I

I11.
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2.3 Topographicsurvel'h1'usingU;\\'(Drone)

i. l-he topographrc survcy r.r.r-rst bc irr detailed level by'r-rsing l)rone to gcncratc poinl cloud clata

ot'sun,eycdalea.'fhcgco-cooldinateof caclipointol poin1clouclncedtoberet'erencedri'ith
rcspcct to nearest SOtl BM bl,using Real fime I(inernatic Global Positioning system (Rl-K-
GPS) with I{orizontal and Vertical accliracy higher than 5cm in both plancs. Inrage

Resoh"rtion must be at least 5 cm Ground Sample Distance.
ii. Ph1,sical featules in the str"rd1, area must include. but not limited to, the tbllou,ing f-eatures:

a. All exrsting buildings and other structures with proper shape. number of floors. usage.

strllctllre typc, cclndition. construction year, holding nnmber, o\\rner name;

b. Irlectric pole, tube rvell, ancl other utrlities lr,ithin the site;

c. Roacl (Type. rvidth. name etc.) and Water bodies (pond. canal, rir,er etc.) locatecl

u,ithin the suneycd areir;

d. l-and use ofthe surveyed area;

e. Any other distrnct features such as bridges, culvefi, shako, monument etc.

i1i. tlFL (Flighest Flood Level)neerl to be provided with rcference to SOB Bench Mark (BM);
iv. Developrnent of Digital Elevation Model (DEM) shail be clone based on topographic survel,

field clata and using GIS tools and tecirniques;

v. Survey data ntust be pt'epared in GIS shape file/ Geo- database using Bangladcsh Unirersal
Transverse N4ercator (BUTM) projection systeln where X,Y "Z values olthe all f-eatutes need

to bc provicled:

Specification of Survel' and Data Preparation:

i. To perfonl aerial inragery coile ction, images must be captllred in very irtgh rcsolution
considering at least 5cm Ground Sarnple Distance (GSD) and forr'vard and side image overlap

should be considercd 80'% &65% conscquently.
ii. Aerial imagery must be captured in the sunny days, preferably in between 9AM to 4PM rvhcn

tlte sun angle is higher than 30 Degree. Aerial imagery collectiou shall be ntaitrtainecl

considering exact specifictttion described in F'1ight planning stage 
"

iii. With rcf'crcrlce to penlranent BM cstablished by SOB. sufTicient GCPs shoulcl bc e stablished
thror.rghout the entirc survcy area.

ir,. Aerial trianguiation (AT) need to bc pcrformed based on thc acrial imagery. flight data
(GPS.INS) and GCP data.

\,. A Digital Photograrnmctric \\iorkstation must bc uscd as the plattbnn fbr acclr-riring ltaturcs
li'om drgital stcrco r.nodel with recluired Z i,trlucs.

r,i. ArcGlS (leodatarbasc, shapcfilc must be r-rsed 1br storing gco-spatial data. F-or attriblrte Data

Collection. prcl'crably ir rrobilc app needs to be used to collect attributc data (such as name"

typc. building 1'loor hcight, no. of floor, uses o1'building & land, typc and usc olpolc and

other l-eatures etc.) of all thc fcaturcs extracted tiom UAV images.
rii. Spatial data shall bc upclatcd thror-rgir processing attribute data collected trom tlie flcld and

GIS clatabasc shall be finirlized.
viii. f{igh spatial rcsolr-rtior.r (at lcast 1.0 rnctcr) DEM/DTM r.r-rust bc gcncrated lbr thc cntire survcy

area. DTM points shall be generated in 1m Grid interval.

Deliverables:

i. High resolution (5 crn) orthophoto

. ii. Digital Elevation Model (DEM) at 1m grid interval
iii. Contour linc at 0.5m interval
iv. Physical ftatures rnap in geo-clatabase

\r. Land use map

\,2-
@
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Chapter III
GIS database for Physical Feature and Attribute

3.1 Methodology of GIS Database Preparation
The GIS firm would have to follow the following step-wise integrated activities for the stated scope of
work on the intended GIS Database (Spatial and attribute) development. It would have to interlink the

intended GiS Database with different steps of other related activities. A detailed methodology of the

specific GIS Database preparation including procedure for relating its output with that of other

attribute data and activities (both attribute and spatial data ofphysical feature, topographic, land use,

transportation, hydrological, socio-economic and other required data), which would be imparted by

other consultants and Geological study has to be mentioned in the proposed technical proposal.

Bench Mark Establishment, Satellite Image Processing and Ground Verification
Construction and Establishment of Bench Mark (BM)/ Ground Control Point (GCP): Pillars

covering the project area (pillar 10"X10", Base 3'X 3', height 5'). RCC pillars are to be constructed

marking unique identification number Coordinate X, Y of these pillars along with Z vahe is to be

marked on base map for future reference.
Existing Land Use Database (both attribute and spatial) would indicate the use of each plot of

land and each building. The GIS firm would visit each and every site to record existing usage with
specified notation and colours as per direction of the PD. The output of this Survey will be one or

more maps showing existing Gross Rural agricultural iand use, Residential, Commercial,

Administrative and Cultural zones, nafure of rural area or rural urban fringe area (high, lower), water

courses and water bodies, roads demarcating the main zones and plantation/vegetations as per

direction of PD . Map scale should be RF 1: 3960 or as pff direction of PD. Annotations or colour of
map shall be recorded and presented in any colours as specified by Urban Development Directorate.

Physical Feature Database would have to be prepared for the whole of project (urban, rural
and urban fringe) area. Location and dimension (X, Y, Z value) of all existing structures including
building type, height, floor type and use of each floor, homestead boundary, all water control
structures including khal (natural and man-made), embankments, dykes, box culvert, sluice gate etc.,

vegetation cover, culmination between flood Plain and homestead, ground water harvesting devise,

river ghatlganj, railway station and railway line, ail type of roads, location of all existing exposed

light/electric, telephone posts and national electric grid/towers, gas, water, sewerage line etc.

Social Infrastructure: Social Infrastructure database (Education, Religious, Sports, Recreation,
Community and Socio-Cultural Services/Facilities etc.)

Road Network: All transport infrastructure including road, railway, waterway and airport facilities.
Administrative: Administrative areas with building types.

Housing: Land use with building type with level of residential services

Vegetation: Vegetation type for ecological study.
Hydrological Data: Identification of water bodies including pond, ditch, beels, haors etc. (both
perennial and seasonal), direction of flow of the river, khal/canals, precipitation analysis, delineation
of catchments area, encroachments and blockage in the river, khal/canals, identification of water
control structures including operational condition and reason for non-operational condition (in case of
non-operational water control structures).
Recreational Open Space database: Parks, playgrounds, river bank, historical space and other open
spaces should be surveyed to find out its details like location, size and attached facilities. T
Health Facilities database: Dispensaries, health centres and Hospitals showing their location and

" capacity should be collected and presented with a repoft covering explanatory notes by showing a

possible quality of existing and future health facilities including community health.
Educational Facilities database: Information on different categories of schools, colleges, university
and other education related institutions with the location, sizes and capacity.
Agricultural Land database: The agricultural land demarcation database would be based on height
of land, cropping pattern, cropping type, land utilization and flood level.

wa *{a
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Archaeological site database: I..ocation of archaeological site. detailed desigti and history of the
archaeological leature should bc collccted from the site.
Pollution database: Study of noise and waste (solid/liquid inclLrding hor"rscholcl ancl industry; night

soil) pollution. ambient air quality cluring pcak hour. quality assessmcnt of drinhrng ancl surtircc \\,atcr.
qualitl, asse ssment o1'top soils.
Inventory of [ixisting ['lora and Fauna: Identify existing flora and f-auna. Stating which
spccics are rare and which species are endangered. Ider-rtify the habitats of the t'lora and
l-auna. ldentify the charactcristics of the flora and fauna Spatial Drstribution of llabitat:
Spatial Drstribution of flor:a ancl fauna. Location map of flora and fauna. I-ocation ancl Spatial
Distribution ollarc :rnd endangered Species.

3.2 Field Check: trield checking will be done check the following:
o l)irnension and shapc of thc features
. Accuracy o1'feature's attributes
. Missing objects.
o Data rvill be coliected by total station where cloud will be found in the imagc or solnc ob.iect

rvhich is not able to identifl, in rrnage.

Ground Verilication rvith Cadastral data: For ground verification map obtained tiorl inrage
processing and interpretation r,vith (ieo rel-erenced Cadastral map nould havc to bc used.

Sclcction of Cround Control Point (GCP): About 30 nos. of CICP (Tic) shoulcl be seiected in Geo-
relerenoed imagc for cach of lnouza sheel fbr conducting GCP survey. l'he .1oint tearr o["tjDD and
consulting firms rvrll sclcct the GCP. Geo-r-cferenced (x, y, z) perrranent Bench Mark (BM) pillars
uniforrrlv distnbuted covering the ploject area har,e to be established to carry' out the total
topographrc, physical ftaturc and land Lrse surve)'. Design. drawing of BM pillars have to bc'

approvcd by the Projcct Director (PD)

llroura nraps cdit plo1s u,ili bc produccrii contairrirrg all thc fcaturcs in diflcrer.rt colorils.'fhu rlrgrlircri
r:ovrritgc ol'ruottza mayrs.,r,i11 bc vcri i'ic,d wjth thc scarurcrl inragc olmolrzll rnaps.'l iris ilrr:ckiur u,ill
hc r1oni.: riith tlrt.joiul lr":nnr ol'L-DD anJ tltc respcc:live (llS llnr llv tiris onSCir-rrilt cr-lil 1-.1111 clirci.. lril
possibic crrors lmissitts arc-r" dislocatccl arcs. \^r()r),r r)r rnrssirrrl polygon iabc,1s. 1ic loc:rtion and 1l)
ctc) uill bc solvcti and final di{:itizcd molrza maps rvill bc plcparcd. After ilnalizntion of iligitization
o1'rlouza nralls.

Drainagc pattcrn of rural area (fi'orn image) u,ould co\/cr:
. (lround vcrillcation r,r,or"rld co.u,cr thc lbllou,ing featurcs:
. Location and arlignntent of all roads, flood embankmcnts and other Watcr conlrol strllctlu'cs.
o Cllosccl botrndary/outiine o1'hclmcstead, bazars. w'ater bodies, swamps. {brest etc.
. Spot hcights or land lcvcis at roughly 1 0 rn intervals for rural areas.
r Locatiol ancl alignment of Primary drainage: rivcrs. lake. canal, clrainagc channels trncl

ilrigation chamcls/canals showing depth and direction of flow.
o Generating contours at 0.5 meter intcrvals with dcnser intervals fbr undulations.

Drainage pattern of urban area would cover:
. lopographic sLrney by r-rsing Total Station or level r.nachine to supplement 3-D data (X, Y, Z' t'alrre) location and alignrlent of all roads, flood cmbankrnents and other Water control

stl'Llctul'es -

. Spot heights or land ler,els at roughly 5 m intervals fbr urban area.
r Generating contorirs at 5 ctn intcrvals rvith denser inten,als tbr undulations.

I-ocation and alignment ol Secondary' and Tertiary drainage channels showing depth and
dircction of florv.

r-vtt7*
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eqSqparcy ,lyp_e an_( laqLtjle D-alabOe_-Updal4g; Land use inlbrmation have to be crtractcd fl'om

physical l-cattrre srrrvey as per specification olTOR Aftct' complction of data processing and drafi

napping, land usc survcy have to be r"tpdatcd through field verit-ication.

3.1 GIS Database: In this stage attribr-rte data would have to be related witli all attribute data and

other rclatecl cliita.

ethsf R_elqlqli*B4!4!49e: Other relatecl sLrrvcys ancl stuclics (traflic su1'\'e)', hydrologicai studies. bathyrretlic

,.p"ii ,i,rJi.i, Iromr"l aLrcl lnlblmal lndustlial Sectol Database. Rccreational Open Space clatabasc" llealtil

Facilrties clatabase. Educarional Iracilities clatabasc, Agncr-rltr.rral Lancl database. Archaeological site database

anc'i PollLrtion dtrtabasc etc.) shall also bc conducted.

I!11,ractryS,lrgilnl--Mqilcl aryll-la D,LYelslty--4LdlfurnaL!r!Alv-c!!g! (a1ong r'vith GIS Shape 1ile and thematic

nraps): Description ol bascline and trcnds of existing llola and I'auna, if the project \\'ete not 1o go ahcad;

Explanation of t5e criteria used to evaluate existing flora and fauna: anc'l asscss thc signrficancc of irl'rpacts of the

project. Stater.nent of methoclolog_v usecl. Prescntation of anal.vtical tcchniciues used and the analysis itscll: ancl

intcrpretation fl'ont thc irnalysis.

An i.teractive digital ltodcl of cxistins habitat. declinc ol liabitat and possible at'cas ol cousetvatioll.

Idc,tificalion of lifely,ilpacts on existing flora and f-aunal and an explanation of their significarlce and thc level

of ccrlaintv u,rth r,r,hicl-r thls can bc stateci. A digital map of the existing flora and firuna. Dcscription of legal and

polior. conscc'1uenccs. l-hcrnatic ntap ibr providing planning guidcl ines.

pRA d4t4.'l-hc Su5,c.v fin.n r,,,oulc1 prepare spatial data rvith the output frorn PRA sessions. Relatirlg all ctrllccted

spatial and attributc ilata u'i1h other spatial c'latabusc.

SLtb n tts;tal oJ B spo rt- G-! S D !tt!:bs.:e

3.4 Planning Proposal Database

!r1c:91.7;2y21.qqg,tryzeuel plllUljtg deilct;-_ln this stage the teau rvould incorporate water resources

t1an.+iement, gecllogical hazard, transportation, social and plannlng data u'ith thc GIS dattrbasc;

Au-(lb,;l.s ;1414 pktytiltg GIS fimr lvc'ruld provicle nccessary serv'ice fbr required analysis and planning.

In aclclition, this they u,outd provide service to add plaming proposals to GIS databitsc.

p_!54 -B9Sk!t:9pl!!cJ!Lqll; Aller completion ol GIS database w'ith planning proposals thc firm ',vould

prepare Plan Book rvith digital database.

$4 ly-ry as-5!1y1 q/ R- e-p ot t ; P I o n r t i n g cl o t a b a s e

3.5 GIS Database Compilation: The report will contain evalnation of both qr.rantity (as per'1-oR)

and quality,'acclu'acy of spatial and attribute data. In addjtion if parl o1'the survcy is partially

incornpletc of inaccrlrate during the earlicr stagcs the rcporl will ensr-rrc conlplcteness and accltl'acy ot'

thc clatabasc (as consultation r.vith the PD chlring the rvork)

Srtbnti,s.siott rl Ileport. G IS Dcttobcr.se C'otrtltilcLtiott

3.(r DetailJllanning-Lnaps: Aticr complction of GIS database with planning proposals tlie firrlr
would prcpare digital database and PDF tbr n-rap printing in 1: 3960 scale or as per drrection of PI). In

this stage Wcb GtS will have to be developed.

S ttlll js_.\ t t4 Ql Rsp-eL D e t a i l P l a n n i n g m tt p s
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Qualification, Experience and Responsibilit"v of Project 'Ieam of GIS firm

A. Photogrammetric Flxpert-(6 mm.)
Qualiticiitron: M,Sc in Geography. Geo-infbrmatics. GlS, UrbanlRegional Planning. Inlbrmation
'f echnology or a lelevant comtrination of cducation.
I-.xpericr-rce: At least l0 years professional erperience in relevant held. Advance knowledge in 3I)
Mapping Lrsing GIS. rr:mote sensing and experience in planning ancl implcmcntation ol Stereo

mappirig logistrcs as w'e1l as advance knorvledge in the usc of, ArcCilS 9 or later versior.r.

Rcsponsibilrt.v: (r) 'l'o prepare topographic. physical f-eatr"re. land use and other related map of thc

area. (ii) 'fo prepare. srlper\rsc. nrunagc rnd monitor digital clatabasc (Spatial ancl attribute) of the
pro.iect. (iii) Installation ancl troubleshooting of GIS: (ir') -Ensure the cluality of the map and related
lvork. (v) Preparartion o1'rvorking paper. reports and plan of the pro.ject.

B. Survev Expert (6 mm)
Quafi tication: B. Sc F.ngineering in CiviliURP/Geography/Surveying.
I,.xperience: Minimurn l0 years practical experience in Digital Geo-ref-erenced physical fbature and

topogiaphic sur\rey and 3-D surveyir:rg.

Responsibilit.v: (i)-fo dcsrgn difterent surveys forthe project (ii) l-o conduct, coorclinate ancl mortitor
physical fcature" topographical ancl land use. survey; (ii) Ensurc clualrty ancl accurac), ot'surve)' data:

(iii) -l'o conrpile all the survey data into digital lbrn-rat; (iv) Expericncccl in t{'l'K GPSilotal
StationiDigital Level survey and processing; (v)'l'o arrange sllrvey trainir-rgs for Project stall. (iv)
Preparatiorr of r,vorkir-rg papcr, reports and plan of tlie pro.ject.

Cj. CIS/RS Erpert (12 mm)
Qualification: Bachelor in Ceograph_v. Cieo-informatics. GIS. URP and related fields.
Ikpcricncc. At least l0 yeals professional experience in relevant field. Advatrce knowledge in
\4apping using GIS, renlote sensing, relational database rnanagellrent and Cco-databasc rnodelling
ancl crpcricnce in plannrng and implcmentation of field rnapping logistics as u'e1l as advattce

ltnowleclge in the usc ot-, ArcCilS, R'fl( GPS fbr gathering ficld data is essential. Advartce l<nrJu'lcclsc

in 3D Mapping r.rsing GIS, renrote sensing and experiencc in planning and implementation o1'Stereo
mapping logistics.
Rcsponsibility: (i) To prepare topographic. physical tbature. land use and other related map ol'thc
area. (ii) To prepare. supen'isc. rnanagr' and monitor digital database (Spatial and attributc) of thc
project. (iii) lnstallation and troublcshooting of GIS in UDD project olfice and heacl olllce; (ir')
lrnsurc thc quality of the rnap ancl related w'ork: (v) To rvork with a multi-disciplinary team
environrncnt to synchronizc thc multi-scctoral data into GIS databasel (vi) '1'o incorporatc ri,ater
rcsourccs managcmcnt. gcological hazard. transportatitrn, social and planning data rvith the GIS
database: (vii) Prepurotictn ctf'v,ctrlong paper, report.\ antl plan of'the pro.lect us cts,signetl bv llte PD,.

lviii) to prcpare plan maps.

D. Ecologist- (6 mm.)
Qualilication: Masler's Degree in Environmental Science, E,colouy, Forcstry and \Voocl 'fechnologv.

\4arinc Biolog1,, Zoology. llotanv or lLelated disciplile
Experience: .At least 10 ('l'cn) vcars'cxperience in the study and managcrnent of llora and iauna.
Responsibility: (i) To makc an inventory of all types existing flora and t'auna in thc ploject rrerr
inclLrding endanger species; (ii) to identity the potentiality of the natural resources (flora and f-auna);
(iii)'lo identifl'cnvironmental hazards that might de imparted on the llora and fauna due to proposed
devcloptrent; (iv) 'fo prepare a map of- habitat Ibr existing llora and tauna of tire projcct art-.a

"indicating communities o1' various species of piants inch.rding the areas; (r,r) To earmark thc arcas,
which u'oulcl not be disrurbed by any kincl of der,'elopment: (vr) 'Io make recomrnendalions to protr-ct
the forest resources fi'om environmental hazards and also to presel'\,e the cndangered species fron-r
depletron to attain sustainable clevcloprncnt; (r,ir) To develop an interactir,'e digital moclel fbr the
whole ecological system rvith spccial rclerence to flora and 1-auna.

@,*"
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4. Submission Schedule and Mode of Pavment
Sl no. Report Language copy Period of Submission i, of Contract

amount

I nception Repolt F:nglish 10 .End of 1'1 rnonth I 0%,

2 hnage proculenrent English 10 End o1'2"'1 month 10%

J Satellite Image Plocessing and lnterpretaiion English t0 End o1-r1'1'montli turi
,1 NtoLrza map cligitizatron English 10 End of 6tl'month 1096

5 (iround Verilication tvith Cadastt'aI clata English 10 End ol 8tl'r-nonth 100.,i,

6 lntcractive Digital Nlodel on Bio-l)iriersit),
ancl I iurnan lnten ention

English 10 Enci of 10tl' month 1001,

1 GIS Database Eng sh 10 End of l2rl' nronth l0o,o

8 Planr.ring Proposal database Eng sh 10 End ol l4th month I 07;

I GIS Database Clompilation Engl sh 10 After Plan 10%

l0 Dctail Plannrrlg maps Ilngl sh t0 After Plan l)olt

6- e]
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Database Format

Physical Infrastructure Database Format

Data Type
Physicat Feature Name

Z Valuc
measurentent levcl

Description

Name. ri,idth

Name. r'rdth

Asplralt ltoacl

HBB Road

Katch:r l{oad

l)ucca Path

Katcha I'ath

Nanre. u,iclth

of abutments and v,.ins-walls

Tvpe. rrca. Nante

2. Khal Edgc

3. Drainage Channels

,1. River'/ldral centlelitle

6. PondsrTanks,,Dishes

B. BuildinglStructure
8

9

Residential Buiidin

3. Co:rmercial
lnclustlial Building

Conr.nercial I3ui lding

Mixed Llse
5. Boundary Wall \Val1 use trs bound

C. Roads

4. Path Pucca

5. I'ath Katcha

6. l ral'1lc lslancli I)ivicler'

s. R,*,I/F iili c.tiiti:"r ri

2. Ilaili,vav ccntreline

3. Raih.vay Junction Points

Other Structure and Flood rvorks
1. Bridge i Cuh,'erts

\g1,.,-!qryll1
Narre

Ldi-i;;ig[ili'..,,.1-

Ilarbor. Boat jelt

3. Pump Station for Flood
,1. Sluice Clatcs

i. Bus,'Trr.rcks'f erminals

I{arboli Bathingiboat Je

F. Nalural Fcaturcs

Arca > 2500 Sqm
2. Group of trees

i:-c-r""p;'n"* i;;i
,1. Wetlands / Bog/
Marshlandi Flood prone
afea

Area > 2-100 Sqm

Sisnificarlt Single Trce

2. Telephone Line

D.R
20

21

L Raiiu.ay l{ow Lrne

E. Utilitl'Services

3. Gas L,ine

Alea:, 2500 Sqm

@Q

Nat j onal/resional grid

5.

On Ground/
Ievel
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4. Utility Substation Iilectric. Telephone

Namc. C'apacirv5. Or,erhead \\Iater Tank

,1. Waste disposal ancl

treatment points -

A dustbin ot'
rnrrnrcipality and othcr
inibrral points

R.C C EPIltr and othcr
rlecp tube u,ell stations

3. Water ivolk

5. Deep Tube well Stations

[{esidential;\rea
Planned. [Jnplanrred.
Densirv (l I i gh, i\,1 iddle.
I-ou,)

Commercial Alca

Establisired markcts
u,ith ancillarr.' shop,
groups of shops
includinq stnall

Institntional, E,ducational,
Health Govt office

School r'collese nradrasa.
r:l inics. hosltirul. golt
o fll cc

hdustrial (as classified by
acts and rules)

lulain actLvitv. tvpc of
u asle eltluenl

Reclcation / sports

Religious i cemeterv

ITistoric Place

Place of public nrecting.
opcn-air culturtl
pcrlorrlatrce and

Disaster prolte areas

All typcs of agricLLllr:r-al
TISCS

Sites

Sitcs

r\rcas cut tbr frlling
i.nate rial
Vacant land rvrth no

arcnt use

indicnticln l{eit.
pincapple etc

Fkrocl. (indicatirrg tirc
flooci atl'ecterl rler in
1993) Ealthquakc an,J

tault lurc

_c
4A

38 x f

39 x x

40 x x

4\ x x

42 x x

F. Area Pol-_vgon

,13 x x

11 x x

"15 x x

46 x x

4l Agricultulal Area x x

48 x x

P alks,'p lavr s pu rts

srl)rir1L'i, incloor Incilities,
zo0loqical qartlen.
Starlirrm aren

.19 x x
Moscy,rcs. 

-Ieurplcs.

Church. ,\'lazar ancl

0thers

49 Graveyard. Centetery x x

51 x x

52 Borrorv Pits x x

53 Vacant Land x x

54 Public gathering x x

55 Galclen x x

56 x x
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5.2 Spot Level Data Format

Note: Name of settlemellts. r,illage, roads. khals, markcts. ctc. must bc clcarly indicatcd in thc physical f'eature s

lllaps.

sr.
No

Survey ltem lllustrated

Special DEM
Object

Map obiect which may be used if registered with a view to DEM use

As break line
As

terrain
points

For
delimitation of

unsurveyed
For Mask Areas

Spot hcight Road Pucca Coastline Building
Special
elevation point Road Katcha Pond Pond

Clontour line Path Pucca Wet) :rndibog,' n.rarsh land

Break line Path Katcha

\4asl< Ar-ca Rivel Edgre

LJnsun,eyed
Alea

Khal I'.clge

DEM Boundar-v Pond

Drain char,ncl

@G



5.3 Occupancy Type and Use Class

0ccupancy Type
*-6;* 

Nature of Use or Occupancy

Residential Al Detached single ltimily dw.elling11r lJtrLitullct-l Sulglc litlt

A2 Flats ol apartments

Mess, boarding house dorms. hosiels

V inintLrnt stlrtdrrtl lrorrsing

:C2 CustodiaI institr.rtions for ph,vsicaII1. handicappecl
a

i C3 . Custodial institutions for physiphysically capable

i F6 i Footloose business/ mechanism :

C: Induslrial C I Low hazard induslries:.,,:

| : i G2 I Moderate hazard industries r

ff ' Storage ; H f ;;, fire rist storaje
iiiui i i ,r2 I Moderate fire risk storage
' J: Hazaldous J I - -i 

Explosio nhazardbuildings

-'1-'K: Misc. , tct Private garages & special srructures: _ ,:
I i i fZ iF.n..r,tanl<s&towers r I

L: Open Space : L I Cropping including foresrry

, LJ : LIVCSIOC.Kit-' L4 Recrealional

i I i "" i ^\vuvryvu

A:

29

I

I

I
i
I

I

I

F:

@'a

1l

I C: i Institutional

Busincss Mclcantile

i

I

I

Hostels & lodging hours

Educational facilities

Ch i ld carc Institutional

Pencl nre rrtril in.trtulions

DI Normal nrcdical lacilities

En.rergencl' mcdical facilities

rvith fixcd seat

Small asscn.rbl.v r.r,ith fired scat

without fixed seat

Snrall asscn-rblv u.ithout llxccl scat

facilities

Srnall shops & rnarkets

& rnarkets

Galagcs & petr.ol slatiolls
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5.4 Checklist for logistics of the GIS lirm for the proposed Activity

*;,i, tt,;n;;;,;i;;llaiii.,rse of the eqr-ripr-nent ""4-.otiur-ilir^t 
irr l.,. attached u'ith the technical ploposal

Item Description Tools

1 B\,1 Installation XYZ (ref'elence to sob BM) u'ith nctu"ork adjustment
nr,rr.eqqinq R ennrl

RTK GPS

Drarl scanuer
2 \{ouza Collection&

Sctuining

Original Mottza sheet colleotion and Scanning rvtth -100

,-lpi in D|rrrn scal)ner

J N,Iouza Geo^te1-ercnce ,[fGo.r 4 GCP nee<1 to collect per sheet and GCP should

be taken in k-norvn placc likc Mouza Blr4r'Pillar/Tralerse

Stationlold Buildingisl any other pel'nlanent strLlclul'e

exists ilt Mouzr 1\[ap

RTK GPS

4 N,louza databasc Mouza sheet tr-utst bc scan in 300 DPI- in dram scauner

and digitizc should be at flxcd scale and that lr''ould be at

l:500 sealc

Gl S Soltu'are u'ith
License

5 Satellite Imagc
P ro cessi ng

Image ortho rectifi catior.r GIS Softu,ate with
License

In-rage (ieo-refercnce with adcquatc GCP RTK GPS

Areal Triangr-rlation G IS Softu,nt e q,ith

Licensc

6 1'opographic 1\'lap Spot lcl,el ( 10r'n intcrval) u'ith brr:ak line Photograttiuetric
stcreo Ir-uagc

processing. R-IK GPS

ancl total station

DEMTTIN GIS Sottr"'arc u'ith
License

Contour 0.3rrt

C-.tiSiition& Lorrg Section of Roacl. [-akc. River ancl

other liuear liature (30 meter)

7 Physical feature lv{aP Building Stmcture Photogramurett'ic
stelco Image
proccssing. RTK (;PS

and total station

'f ransport& Communication Network

Watel boclics

Ali snnlcnt oi' I-inear Feature

8 Lanrl r.rsc Mal-t f iin.l tt-r. phvsical feature sllrve\r F.xistilrg L.arld usc Map

u,ill bc Drcparcd.

GIS Softuarc u'ith
I. i ccnse

I Socio ecouomic sr.trv e-v

It) 'l'r'ansport survey

e9
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5.5 Land Use and Land Cover Classilication System for Small town

l-el'el 1 l-evel 2 l",evel 3

i.Urban 1 t.Residential L Residentral one (detached single)
2. Residential trvo ([or.v rise)
J. Rcsidentirrl tlrlee (Lrp ru six \rurc\ )

.1. Residential tbur (high rise 6--)
5. I{esidential fir,e (Special residcntial)

l2.Clomnret'cial and sen,icc 12 i . General retarl (CltlD Shopprng (.cntle.
sales and servicc)
122. Prof'essional selviccs and o1ficc
123. \{ixed usc (residential. comn"rcrcial,
andr'or industrial)

1 3.Inc1r-rstrial 1 . Light industrvrwarehousing
2. IIcavy indlrstrv
3. lndustnal/rcscalch park

I :1. Transportation. Cornn.runicaLion
ancl Litilitics

1,1 I . 1'ransportation (roacl. rail. air)
1,12. Clorrrnunicationsluti I i ties ( Water, Scu,cr
and porvcr plants, solid wastc disposal.
casements)

15" Public or instilutional I 5 1 . Parks, recreatioll" and public opcn space
(ball tields, golf cor-u'ses, ctc.)

2.Agriculture 21. Ciropland and pasture
22. Orchards. grovcs, r,ine vards and
nurscries
23. Conflned tccding opcration (becf-.

hog, daily, poultrl,)
24. Other agricultural lancl (bams.
stablcs, research)

3. I orest 31 . Dcciduous fbrest
(70 perccnt lttse lcaves)
32. Lrvergrecn lorest
(70 perccnt t'emain green)
33. Mixed lbrcst (cornbination of
deciduous and cv crgreen)

:1. Water' 4I . Streams. rivers and canals
42. Lakes
4.1. \\'irler Supnll rescrr uirs

5. Wetlantl -5 1. Forestecl Wetland
52. No forested Wctland

6. Btrn'en land 61. Strip mines, clutrrries and gravel
pits
62. Transitronal arcas (e.g. cleared
for aqricultr.ue or development)

G
V-
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Chapter IV
'I'ransport and Social profile

1. Scope of Worh
'+'I Scopc ol'Work 1or I'rzrnsport Plannrng: 'fhe Consulting llrnt shall conduct all neccssary trattrc
and transport stlrvcys aucl str.rdies lbr the proiect, and prepare working paper on the reler.ant fleids
r-tnder stlttlv, ancl also assisl thc UDD tcam members in preparation uft frnal plan ancl all relevant
reports till completion of the project. -lhe 

Consulting firm wor-rlcl extenil all necessary assistance
particularly in gathering and procuring all relevant traffic and transpoftation relatecl attrrbute ancj
spatial data of relevant f'eature lvithin the prolect area; GIS clatabase operatiorr ancl management"
analysis and preparation of all maps and rcports till completion o1,the project.

The Clonsultirlg tinr shall collect all relevant data ancl infbnnation through cligital survev anc-l u,loacl
the collectecl data to rvcbsitc instantlv through onlinc cornmunrcation clevicc: ai the ..1d ol'each,or.rt1r
subrnit 2l rcport containiug all inlorntation have been uploadec,l to rvebsite and ensure that all t.lata anci
inlbr-rlation are accessible to vieu,er.

'[-he Consulting firrlr shall be responsible for cluality of data and inlbrr,ation collectecl, data
processing' cleaning ancl cdrting, and presentation into tabular lonn including preparration of rvorking
paper as required by PD. l'he Consultir-rg fin-n shall deliver all raw unct p,ui.siccl clata along witii
workins papers conraining guidelines ror preparing the planning package.

The scopes of the rvork contprise the follou.ing:

' Collection of Data and Ittfortnation ol Vehrcle Registration 1r-on'r Bangladesh Roacl Transport
Authority (BRTA) fbr statistical analysis of the past trends ir-r growth o, the basis ol types alcl
nur.,bers of dilferent 

'chiclcs 
rcgistcred in the project arca.

r Study of the cxistrng road uetrvorl< and collect detail infomration like type and condition ol
pal'etnetlt. existing rvidth and possibility for future cxtension in cletarls u,ith appropriate
explanatory I.tr-ltes. [n this survey road hierarchy. netu,ork ancl traffic circulation patt13r.u 1.il] be
studr cd.

r 'lraffic volume and O-D sur\rcys in nrajor roat]s intcrsections ancl rir,.cr ilhats (l/ tltr:t.t is,tttt.y
sigtrific'crttt one e:rist.;), both day and nrght tirne for peal< aud off-peak p.rioit shoLrlrl be sul.cvecl
bv clividirlg thc pro;ecl area into zottos basccl on aclnrinistr.atirre bounciaries and 1.,r..",r,.:..t *;iit,
sufllcier-rt rnaps atld charts showing origin and clestination and l.olumc oltraffic.. Clritical trafflc .hrnctions shoLrld bc separately studiecl and conditions illustratecl graphically.

' friP geucration or Flousellold hitcrvicw survey at different locations shoulcl be concjuctccl i, the
proiect area to deterrnine the travcl bchavior (travel pattern) of peoplc by dividing the projcct area
into trafhc zoncs bascd on administrative bor-rndariei. Thc nu-b". of questionnoli",,, be sun,eyed
should be determined in consultation u,ith projcct team.r fravel Time Sun'ey should be carried out in ordcr to i-rncl out the speccl and existins cgnclition of
the roacls. Also this survcy is nccessary to find out thc Gcncralizecl ilost o{'tr-ips.

' PLrblic 'Iranspotl (BLrs and Other-I,ocal Transporls) Survcy shor-rld be contJuctecl in the stucly ai.ea
to assess the present pLrblic transport scenario.

o r\ sltrvey should be conducted to detcrmine the goods inovcment and thcir rlocle o1'shiplrent ol
thc projcct ar.ea.

4.2 ]-vpology tbr DiIl'cre,t 'r'y,pe s o1'Su^,eys, Studics and Acrir,.ities'fhe consulting linn sliall have to lollow the ibllorving step-vi,ise integrated actir.itres fbr the stateclsiopc o1'rvork on thc intenclccl dill'crent sllrvey rvorks. rleiihe woulcl have to interlink the irrtenclecl
survey activity with diffcrent steps of other lelatecl activities conducteci by other dilltrent (fons,iring
firtns'' A detailed nrethoclology of the specific survey worh inclucling proceclure fbr reiating its outpulrvith that of other dift'elent sur-\'cvs and activities (btrh attribute and ipatial of hyclrological, coastal,socio-cconomic and other requircd harcl ancJ soft data), whict woiLJ irrfr,a tr, 

'ott 
.,. clifrerent

Consulting firms'has to be mentionecl clcarll, in the proposed technical propoial. IhL Consultils firm

@=
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Itas to coulbir-rc the traft-ic and lransporlation clatabasc with tliat o1'clatabasc (GTS clatabasc) of phl,sical
featurc. topographic and land use databasc preparcd by other: Consr-riting lirm(s). Thc ConsLrlting lirnr
has to pcrlbrm thc lollorvjug tasl<s relating to trat}lc and lransportation sun,cys and str-rdics:

A. Social Su'r.,ey
Fornlal and Inlblr-nal Indrtstrial Sector Database: Preparation of database fbr studying fornral atrd
infbnnal inclustries. editing, piloting. finalizatron and printing ol qr:estionnaire b1, the CiIS firm. -lhe

ath'ibr"rte data of sr-trve1'ed cotltlercial and industrial cnterprises shall be linkeci u,ith spatial clata
collected fiotn physical f-eature and land use survey. Hei She rvould also ensure the quality of database
(data ec'liting, data cleaning) and u,olild perform data analysis. tabulation, present it in uraphs ancl
figures. anil preparation of report. The database shall contain the tbllowing:

(a) Details o1'location, size and capacity of the existing
(b) Details of labour statistics rvith thc housing conditions and their quality of lif-e

The llrrtt shall prcpare report on the basis of output of the sun,e,ved data shorving industrial prosperJtv
and rcccltmnenclation 1or Project area. All the collcctecl attribr,rte and spatral rransport;rtion data shall
be linhed rvith other spatial database by the GIS finn.

PRA data: 'l'ite Sun'ey hrm would prepare spatial data rvith the output fiorl PRA sessior.rs.

Rclating all collectcd spatial and attribute data rvith otl-rer spatial clatabase .

B. I'ransport Sun,eys and Stuclics
(a) Collection ol Data and Infbnration of Vehrcle Registration fiour Bangladesh Road Transport
Authority (BRTA): Clollectron oldata and infbrmation relating to registration of r,.ehicle fi-orl BRTA
and 1'rerfortlirtg slatistical analysis ol'thc past trends in grorvth on the basis of types ancl nunrbers of
dilferent vehicles registered in the projecr area.
(b) Road Surveys: In this surr/ey detarl of existingroads likc tvpe and conditionof paverncnr. c.risting
lvidth and possibility for future extension should be studied and presented rvith appropriate
explanatory notes. Road survey rvould include hierarchy, netw,ork ancl circulation pattern.
(c)Traffic Volunre and Origin and Destination (O-D) Survey: l'rafflc volume and O-D surveys i1
nrajor roads intcrscctiotts and rir.cr ghots (i/ there atq: of'these exi.;t). both tlay and night timc lbr pcalt
and oftpeal< pcrtod shor-rld bc surveved by clividing the prclect :irca into zones basecl on hornogcncity
of'lanci use altd presentcd u'ith sufficicnt maps and charts shor.r.ing origin ancl dcstinatior-r ancl r.olume
ol traftic.
(d) StLrdy o1- Clritical l riLffic .lunction Survey: Critical traffic .Iunctions shoLrld be separately studiecl
and conditions illLrstratcd graphicall1,.
(c) I'rip Gencrtttion Sttrvey,' IIoLrschold Intervierv Survey: Trip generation or Ilouschold Intervicw
Srtrvey al ditlcrent locations should be conducted in the project area to determine the tr-avcl behavior
(ttavel pattern) o1'the peoplc by dii,iding the projcct area into traf1ic zones baserl on a<hninistratir.e
boundaries. 'fhc nutrbcr of questionnaire to be surveycd should be determined in consultation with
PD.
(t)'fravel 'fitle Survey: Survey rvill bc conducted in mqor selectcd rolltes for urnclerstanding prescnt
road cclndition and travcl timc.
(g) Public 'l'ransport Surr''cy: Consulting firm shall conduct survey fbr all public transpoft mocles.
(li) Goocls Movcment and Their Mode of Shipment Study: fhc Consulting fin-n shall also conduct
goods moverncnt and their rlodc of shipment study of the project area.

C. Data Analysis and Interpre tation
Social Stn'ev: Attribr-rte Data: Sclcio-t:conornic, lJrban-Rural l]conorny ancl Socrai Inliastructure:
Ilouse-hold Samplc (rvith alrpropriate sarnple size) slu'r,ey wrll be clone using the approriecl
Qr-restronnaire bascd on specrfied Questionnaire format indicatecl in TOR. Case Studies wrll be
conclucted highlighting the isst-tcs like tourism clevelopment, housing fbr clisadr.antagecl group,
infbrmal econontic: activity, tratfic congestion, drainage. r.vater logging, unauthorized encroachrnent.
rvaste clisposal, playground and park, stakeholders participation tbr planning and developrnent cqntrol.

(*{"
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lnventot'y o1'sunrcy will have to be prepared as pcr lolmat. Data processing, analy'sis o1'survey data
anci nralrping.
fransport StLrdy: (a) Determination ol Pcal< and Ol}--Peak fral'tlc Volumc ancl Analyze Capacity of
Roads: On thc basrs of the survey results thc Consultrng lirrr shall determine the pcak hour and olJ'-
pcak hor-rr traftlc volurne: ancl also analyzc thc capacity o1'roads and also prepare infbrrnation fbr a

tral'Ilc impact study of land use proposals on the strect corner.

1b1 Land Value and L.and [Jse Forecast: 'lhe Consulting finn shall tbrecast the land value and land usc
as irnpacted by changes in transporlalion eccessibilitl, and policies: and clevelop integratcd land use
and transponation model.
(c) I)ctcrrnine thc l-er,el of Goods Movement and Thcir Mode of Shipment: 'l-he Consr-rlting tirm shal)

detennine the ler,els of goods rnovement and their mode of shipment to fbrecast regional and long-
distance cornrnodity flow and truck denrand to develop alternatir-e pricing stratcgies and lieight
specific fircilities.
(d) Sirnulate Transportatron Operations: J'he Consulting firm shnll sirnulate transportatiorr opcrations
in details at the project area inclucLng rnultimodal operations of automobile. motorcycle. bicycle and

pedestrians etc. 10 increase saf'ety and improve overall operations. The Consulting iirnr shall also
cvaluatc the effects of changes in roadway geometrl,. operating characteristics, land r-rsc and travcl
demand.
(e) Sirnulate -l'raffic l'-lou, to Analvze and Solve Traffic Bottleneck: The Consultins firnr slia]l
sinrulate l,ehiculirr trafllc flow to analyze and solve traffic bottlenecks that rTright occur under ordinary
or evcn extreme conditions, such as special events and evacnations from nattrral or rnan-rnade

drsasters. 
-fhe 

Clonsulting lirn-r shall also conrpare policies tbr alleviating peak-period congestion and

eran.rinc tl-re e1'lectiveness of emergency evacuation plan.
(f) The Cousultirrg firrl shall iler,'elop a 2O-year Predrction Model for transportation of the projcct area

by using ARC GIS cor-npatible Transportation Analysis Softu'are (e.g.. CUBts 6 or ccluivalent) and

prepare report ol.) the basis ol output of the surveyed data shou'ing a prcdiction moclel of 20-year
perrotl lor Pro.iect irrea.
(g) The Consulting firm shall take photograph and geo-coordiuate of the survey locations and upload
thern in the Web site instantly through online comrnunication device: and also upload the sun,cycd
data to $,ebsits and computer at the sarne day.

4.3 Activitics to Accom;rlish thc l'asl<
( l) Irtr:rqttiou: (tL) Mohilizttlion: tnohilization, reconnoissuuc'e -\Ltt've):, pro.jt:c:t cle.sigu
T)cploymcnt of Kcy Personnel and supporting statf fbr thc intcnclcd project, tcntatii'c i)l().jecl
nranagcrrent plan and tentative rvork schccl,rlc. Thc Consulting tirm shall conduct rcconrraisslnec
sllrvey including Focus Gror.rp DiscLrssion. f'ea Stall Meeting ctc.: stcps tahen immediate aficr signing
the contract inclr"rding rnitial meeting with the local pLrblic representatives including Mayor ol the
rrLrnicipalities, []P chairman, counselor etc.

(b1 [nt:eption Collections of maps, basic statistics and infonnation
-fo 

start the survcy process tlie existing situation of the planning area has to be replesented in a sct of
rnaps and in a collection of basic statistics and infbrntrtion.

C'ollec'tion of Pht,sit'al inf ro,\trtLCtLtre tnop.\ artd t'eports InclLtde.t
. N,laps and reports on Upazila.
. Maps and repolts on national and rcgional highu,ays.
. Maps on l'eeder and rural roads etc.
. IJxisting road netrvorh of thc planning area

CoIIectiort o/' Ba.sic sto.ti,sric,t ; pt cscttt ttctit'ities
' Nutrber ol' inhabitantsihouscholds, dilfcrentiated accorcling to inconrc levelitypc,dcnsiry and

qualitl' of housing
' Prodr-rction and en-tplovment (fonnaliinformal. number and sjze of establishments, type of

procluctionractivity. ir-rcor-ne/educatj on let el)
' PLrblic services (cducation, heaith, security etc.) and utilities (drinking watcr,
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sewerage isanitation. garbagc disposai, gas, clectricitl', te lecomlunication); ach-ninistrative
institutions

. Commo'cial activitics (sltops, tliarkets both lbmal and informal)

. l-ransportation fhcilitics (roac1s. public transportation, parking tacilities, \\,aterways, railway. fbot
path etc.)

A 1'ransporl slll'vey rcport: All traflc and transportation related survey data including vehicle
rcgistration. traffic volur-ne, O-D sun,e-r-, critical tralfic junction, trip generation, travel behavior,
goods morremcnt ancl mode ol shipment ctc.

. A clucstionnaire siiall bc clesigned in online communication device (tablet) corrpatible l'ormat

(apps). u'here l.)ecessary, in consultatior-r rvith PD.
. Questionnaire shall be designed on vehicle registration, traffic volut-ne. O-D survey, ctitical

traffic jur,ction, trip gencration, ttavel behavior, goods nroventent and mode of shipment in

consultation r.vith PD.
. Sr.uveys will be conducted on major road intersections, and household level on the issttcs statecl

in the ToR in consultation u'ith PD.
. Dnring conclucting the survey, geo-coordinate and photograph o1' the road intersection ancl

hor-rsehold includrng photograph o1' the respondent has to taker-r and would be uploacled to

webs ite instantly b1, using online comtlunication der,ice (tablet).
. l'hc Consulting tlrrl shall check tl-rc quality'o{'c1ata andupload the data to corxputel'at the end of

sarrc da.v.
. l'he Consulting flnn shall identilir the location of survey and the household as lvell on physical

fcature rnap ancl link the sllrve]-ed iocation and household rvith that ol spatial database itt Arc
GIS.

. The Consulting firn-r shall link the attribute data of traffic and transportation slrrvey u'ith that of
spatial data base in Arc GIS.

. l-he Consulting finn sha11 prclvide spatial translation of the inte4rretation obtained fion-r clata

analysis to draw a scenario of outpr.rt of traffic and transportation survcy orj spitcc.
. Inventory o1'survey tr,i11 have to be prepared as per lormat prepared in consultation r,vith PD.

Data processilig. analysis of survey data. nTapping, working paper containrng plarrning str-ittcgv

and development options, and rcporting u,i11 be made as pcr requirement of 'fOR.
. Ai1 the collected data and infbrmirtion (both spatiril ancl attrjbute) shall be interlinlicd rvith that of

drfl'crcnt other sun,eys (including physical feature. topographic. lanc1 usc ctc.) conductcd by
di fI'erent other Clonsr"rltin g f r rms.

. Attcr cornplction o1'all survcy r,vork and linking all attribLrte and spatial databasc with cach othcr
the Consr,rlting tirm will sLrbmit sllrvc_v lcport stating actual mcthodolog,v cxplainrng cletailed
proclrrc adoptcd in thc ficld slrrvcy, problems faced during slrrvey work, hou, the problerns \L,ere

solved, interLinking of database u,ith that of diff'elent other surveys (inclr-rding physical f'eatr-rre,

lancl usc. topography etc.). 'fhe report shall also contain detailed infbrrnation relating to clata

uploadcd to l,cbsilc. J'hc Consulting firnr shall subrnrt arll raw databasc inclucling map.
c1r-rcstionnairc, photograph ctc and spatially linkcd databasc along u,ith survey report.

. A revierv of the rvork plans and time schedule fbr the remaining period of the contract.
' lnterim report containing requisite rvorking paper (if more than above stated required) shall be
. preparecl by the ConsLrlting firms as directed by the PD.

' 'TIrc working paper (content o1'u,orking papers shall be cletennincd in consnltalion u,ith the PD)
shall conlain analysis o1'existing situation on traffic and transportation of the planrring arca.

' SWOT analysis. and Iclentiflcation of problem area antl rcrlLLiternent on 5pacc: and analvzing
thern witl-r respcct to sun,eyed data ancl inlomation.

' Assist the Prqect team rnembers in fonr.lulation o1'planning standard with respect to tra1l-rc ancl
transpotlation of the planning area; and also by integrating results of difl-erent other snn,eys
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(includrr-rg physical l'catulc, land usc. topograpliy, geologv ctc.) in closc co-ordination rvith
difl"crcnt othcr Clonsuhing lirms. rvho conductccl such sur'\/c.ys ancl str,rdics.

,,\ssist the Pro.iect 'l'earn men.rbers in fbrmulation o1' policies lbr planning package and

cleveloprncnt of alternate strategies to attrin the traf|c and transportation related policies in closc
co-ordination rvith diff-erent other Consulting tirnrs, who conducted dil}'erent sul'vcys and studics
including physical f-eature, land use, topography. geology etc.

Assist the Ploject feam membels in analysis of alternative strategies and selection of most
appropriate option among the developed alternatives in close co-ordination u.ith different other
C'onsulting tirms.

(1) Final report: Policies, Strategics" Development Controi Plan fbr National ancl Regional
Highrvay Corridor and Action I'lan;
. Fonrulation of Policies fbr planning package and development of alternatc strate'{ies to atlitin

the policiesl
. Analysis of Altemative Strategies and selection of most appropriate option arnong the developed

alternatir.es fiom the output o1 SWOT analyses for preparing the planning package.
. Preparation of Transpofi Plan.
. The Development Control Plan for National and Regional Highway Corridor. Coridor

l)et,eloprlent Plan woulcl col,er the areas outside the urban areas along u'ith the national ancl

rcgional high*,iry o1' the Region to prohibit rrbbon development. 'l'he plarining period fbr the

cor'nponent ts 10 .vears.. Action Plan shall be prepared for thc proposeil bankable projccts for the 
-l-ransport 

sector.

3" Qualitication,ExperienceandResponsibility

A. 'feam I-eaderr'Transportation llngineer- 1 Person (4 mm.)

Quahfication: R.Sc I:ngineerirrg ir-r Sun eying/CiviliTralfic EnginccringtTransport Plaruringi
Iiquivalent
Irxperience: Minimurr 15 ('fcn) years practical experience in transl-rottatiolr survevs rrnd stuclies and

trausportation proje cts in thc cor-rntry.

Rcsponsibility: (i)'l-o design transport survcys lor the project (ii) To conduct, coordinate and monitor
traflc and transportation relaterl surveys and studie s:(ii) Ensurc quality and accuracy of sun'ey data:
(iii) l'o compile all the survey data into digital form;(iv) To conduct database management and
operation. (v) To assist thc GIS lJxpcrt in translerring survey data into GIS. (v) To arrange survey
trainings Ibr LIDD statl. (iv) Preparation of rvorking papcr, rcporls ancl plan of thc projcct as assignccl

by thc PD: (vii) Any othcr sllr\/cy ancl stuclics rclateci .lobs

B. Sr. 1'ransportation Planncr - I Pcrson (2r-nm.)

QLralitication: At leasl Mastcr's Dcgrcc in -frafflc Enginccringi 1'ransportation Planningi EqLrivalent
Expencncc: t() ('fcn) ycars working cxpcricncc in Transportation Planning/'Iraffic Engineering u,ith
cxpcriencc irr using ARC GIS compatible Transport Planning Soltwarc.
Responsibility: (i)'fo study existing transportation system of coastal region with seasonal variation
lncl disaster; (ii) 'fo analyze the capacrty of roads and aiso prepare infbrmation for a tratllc impact
stLrdy of land use proposals on lire street corner. (iii) To forccast the land value and land use as

irnpactcd by changes in transpofiation acccssibility and policies; and develop integrated land r"rsc ancl
transportation rnodel.(iv) 'fo determine the levels of goods movement and their rnode of shipmcnt to
fbrecast regional and long-distancc comnlodity flow and truch demand to devclop ahernative plicing
stratcgies and lieight spccific facilities. (r.) To simLrlate transportation operations in details at thc
project area inch-rding tnultimoclal opcrations of automobile, motorcycle, bicycle and pede strians etc.
to increase safety and improve ol.erall operations: and also evaluate the eflects. il changes in rozrdu'av
geol-netrv. opcrating characteristics. land use and travel derrand. (vi )'lo simnlate vehicular traflc
flow to analyze and solve tralllc bottlcnecks that rright occur undcr oldinary or even L-xtrcnlc
conditions, such as specral cvcnts and evacr,rirtic'rns fiou-r natural or man-rlade disastcrs; and also
colxpare policies tbr alleviating pcak-period congestion and exainine the effectiveness ol emergencl,
cvacuation plan. (r,ii)'J'o prepare guidelines 1br improved transport system. aflirclablc to the coastal
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people: (viii) To work closely with the CilS expert to find otLl neu transporration nelwork in the arca
lrom Satcllite Inragc and also rclating the findings into tlansportation stndies iurd also in thc GIS
clatabase(ix)Prcparation of worhing papcr. rcports and transport plan of the pro.jcct as assigned b,v the
PI)

(-. fraf'lic Engir-reer I Person (3 mur.)

Qualitication: Bachclor of Civil, T'ranspoftation Engineeringi F.qutvalent
Ilxperiencc: At 1eas1 5 years' experience traffic and transporl related survey.
Responsibility: (i) I-o plan, supervise and monitor the traffic and transport related digital (where
Itecessary) sul'\/eys by using online communication device (Tablet). (ii) To ensule the quaiitv of
sur\rcy data. (iii) 'l'o capture the geo-coordinate and photograph of the surve-v location and respondenl
and houscltold sun,eyed; and upload to the u,eb site instantly. (iv)'fo upload/entel'the sun.eyed data
into computer. (v) To coordinate and assist UDD pro.iect team rvith project activities and presentationr'
reporting. (vi) Assist the Trar,sportation Iingineer (TL) and -Sr. 1'ransportation Planner irT all activities.

I). Socio-L.conornic Analyst - i Pcrson (zl mm.)

Qr-ralification: Master Degree rn Social Science

Expclictcs, 05 erperiencc ir.r conducling socio-econonric sllrvc)/ and analysis
Respcinsibtlttv: (i)'l'o prepare, piloting, eclitrn-u and finalization o1'socio-economic ancl otlrer relatecl
sLn-\/ey clt"tcstiot-tnait'e in consultation u,ith the'leam Leader and PD. (ii) To conduct. supen,ise and
ntonitor socio-ecot.totnic and other relaled cluestionnairL- survcvs. (iii) 'l'o supen,isc and mttnitor clata
cntry,, editing ancl presentatiot.r of data in tabular lbrm. (iv)'l'o:uralyze thc data irs clirectcd by PD and
presentation in graphs and figures" (v) Preparation of u,orking paper, reports lvith recotmnendation as

assigned b"v PD; (vi) Preparatior-r of Socio-economic development ntodel for the project area for tlie
next 20-1,ears. (r,ii) -['o u'ork u,ith a multidiscrplinary team to integrate thc outputs ol socio-ce onorr.ric
and other questionnait'c sula/eys rvith trttribute and spatial data of other components ol the pro.jecl in
GIS database (r,ii) Any other rclatcd Jobs as assigned by the Team Lcadcr and PD.

L.. GIS frrpert-' 1 Person (2 rlir-n.)

Qual ificatr on : Bachc I or of tJ RPi E,qr.rival ent
Itxpcrience: At lcast 5 years' crperience traffic and transport rclatcd surveys and studies.
Responsibility: (i) 1'o ensure the quality of survey data. (iii) -I'o plan and graphrcally prescnt survey
iocations along r'vith thc geo-coorclinates and photograph of tl.lc survey stations. respondent and
Itor:seholcls surr'eyec1: and i-rroduction of-maps. repofis ctc. (ir,)'I'ouploadienter the surve),cd data into
computer. (r) Any other rclated Jobs.

Jr. Survey Snpcn,isor-, I Pcrson (3 ntm.)
Qual i fi cati o n : Ilachclor of URP/GcographyiEqr-r i val ent
I:xpeticncc: At least 2 ('fu'o) ycars' expcricnce trafflc ancl transport lelatcd sllrvey.
Rcsponsibility: (i) l'o sr-rpervisc ancl mclnitor thc tratfic and transporl related digital (vr,hcle necessary)
surYeys by using oniine communication device ('Iablet). (ii) To ensurc the quality of survcy data. (iii)-[o 

ctrpturc the geo-coorclinate and photograph ol the survey location and respondcnt ancl householcl
sun'eyetl; and Lrpload to thc rveb site instantly. (iv) To assist in sun,ey data analyses and preparation
of transpoftation model. (r,) Any other relatcd Jobs.

4. Submission Schedule and Mode of Pavmen
5t

no.
Repolt Languagc Clop1, Pcr iod ol Sribrliission ( 0ntlact

antoltl.tT
.1

-llr9pt,qLn.-lq{ English 10 End of l" month 2(\ot'o

2 Surve-v Report Enslish l0 End of 4'l'month ,+0,r;

J lntelim repo::t English 10 End oi'-5'l' nrontlr 20o/,'

4 Final Report English l0 End of il'l' montlr ).09i,



ao56

Chapter V
Ceological Study

5.1 C)b.jectives of the rvork conrprise the lbllorving:
a) F,arthqr-rake hazalcl assessmenr lbr: Region
b) Prcparation o1'risk sensitive land use plan fbr the area stated above.
c) Development o1'scenario-based spatial eafthquake contingency plan fbr Project's urban areas.
d) Preparalion olr,vard-based spatial contingency plan for Projecl area.

5.2 Scope of work
a) Preparation of geological map of the stlldy area.
b) Developrnent olsub-surl'ace lithological3D model of the stud1, area.
c) Preparation ol soil classillcation map by using geophysical and geotechnical investigations of the

stLrdy area.

d) Developurent of engineering geological map based on AVS30 valucs of the studv area.
e) Foundation layers delincation and determination of engineering properties of the sub-soil.
f) PGA, Sa (T) Maps at 0.2 and 1.0 second periods values of l0'% exceedance probabilitl,during

next 50 years fbr local site condition deterntination of the study area.

C) Risk Sensitive Building Height determination of the stndv area.

5.3 Detailed Activities for the Scnpe of Work
5.3.I Revierv o1' Reglonal morphotectonic and neotectonic mapping and crustal rllovcnreut
modeling fbr the idcntrfication of potential earthquake sources
5.3.2 Rcvierv of active laults nrapping and rnodeling Updatcd by CDMP
5.3.3 Eileinccrinseeological rnapping

The objectrl'e of the preparation of engineering geological map based on geo-technical properties of
soil is to develop the geotechnical and geophysrcal characteristics ofthe soft sub-surface sedimentary
deposits u'hich caused danrages to the rnfi-astructurcs. This infonlation is often useci for f'oundatiorr
engineeriug, Iancl usc nrappine and seismic hazard assessmcnt. Thc purposc olenginccring geological
invcstigations is to gcnerate AVS30 maps for the targctcd tireas. The investigatcd area shall bc
drf}'erentiated into ntunbcr ot potentral grid sizes. AVS30 shall be calculatcd fbr cach grid of the
targctcd arcas. Following investigations given in l'able 5.1 that should be conductecl fbr thc
prepiiration of cnginecring eeological rniips lor r-ural part.

It is 1o be noted that secondary data ol any typc or1 invcstiglliorls can be usecl tbr irnproving ar-rd
comparing thc findings. But dara quality should be assessed befbrc using thern.

'fhe survey flrnt shall have to providc land usc basecl interprctation ll'on-r the finclings of geotechlrcal
anc'l gcopllysical invcstieations fbr preparing earthqLrake risk oriented land u.sc p1an.

Delivcri.rblcs: (I) Sr-rbmission ol all gcotechnical and geophysictil invcstigations in rar,',.and processcd
format as rvcll as ainalysis, (II) Engincering geological rnaps ol the Pavra-Kuakata Cornprchensive
Mastcr Plan Focusing on E,co--I'ourism Project, (III) Land use based interpretation ol engineering
geological nlap and dcveloptrent of guidelincs and stratcgies for prcparing earthclr-rake risk oricnted
land use plan lor urban areas ol.

(
,_9i2
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Actrvit)' Item of Expenditure Standard (Sq Km) tlnit Quantity
Urban
area

Rcgion

F.ngineering

Geological
S urvey

Engincerinu (ieol ogical Surl,ey 1-3 5-8 No. 90

SP I l}oring (30 meter )

t,ab Tcst Grain Sizc Analvsis No. 90x3
Attcrbcrg l-imits Detennination No. 90

Spccifi c Grar.itl' Detennination No. 9t)

Ditect Shcar Test No. 30

l-lnconfl ned Comprcssion strcngth Determi nation No. 30

Triaxial No. 30

(-onsolidation'l'cst No. 30
Geo-Physical
Test
(Lrp to 30 rr)

PS L.ogging 10 15-18 No. l5

Singlc microtrenror t0-12 15-20 No. 30

MASW 10 1518 No. 30

39

Table 5.1: Geotechnical and geophysical investigation to be carried-out in the urban areas

5.4 Seismic hazard assessment
The scisnric hazard maps of the cities should be preparecl I'ollorving probabilistic anil cleterministrc
approachcs. Seismic urotion cstrlnatlon is the prirne parametcr of seisn-ric hazard assessment. Soil
liqLrelaction and slope lailures are also bclong to seisnric irazard. Since, all the cities lor t'hich seisrric
hazard asscssurent rvrll be done arc ahrost flat, slope faih-rre nced not to consider for hazard
cstintalion in thrs study. Dctailcd recluirement of seismic hazard rnarpping is givcn bclow:

Nature of seisnric tnotions: Probabilistic seismic motion: PGA. PGV, Sa (T) of 59/o danrping at 0.3
and 1.0 second pcriods t,alues of 2"/o and 10% exceedance probability during nert -50 vears should be
calculatcd at cach grrd.

Si tc an:rpl ilication analvsi s:

Method demonstratcd in L,arthquake llazard RedLrction Programme (NEIIRP) can be used lbr
dctcrmining site spccific amplification fhctor with respect to AVS30 which also consider non-linearity
for both dctcrrninistic ancl probabilistic cases. Ground amplification should bc calcLrlated with
Vs:760m,s ert engineering bcd layer.

l-rqucfhction susceptibility and probabilitv:

l-iquetaction sLrsceptibility and probability determination. Ar,varclcd agency shoulcl consjdcr the
cor-rtributions of all potential scismic sollrccs during the prcparation of scismic hazarcl maps.

Dcliverable: Scisrlic hazard ussessrncnt 1or peak ground acccleration/vclocity and soil liquefaction:
and its land use bascd interprctation including developrnent of gLridelines and strategics ibr preparing
carthquakc risl< bascd land u.sc plan for i-u-ban areas.

5.5 Deliverables and Timeframe
'l'he oLrtlines of the deliverables and the trmefl-ame lbrtheir subrrission are eiven in thc'l'able bclor.v.
Any innovatrve methods, concepts and ideas beyond the outlines o1'the delivelables can Lre inch-rded
with the activities and coresponding reports. The timefi'arne can be reshuffle as well.

C
[re4v
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'Iable 5.2: List of deliverables with their tcntative outlines

SI
No.

Deliverables 0utline of Deliverables Period of
Submission

Mode of
Payment

1 lnception
Report

. lntloduction

. Description o1'objeclivcs and scopc o1'snb-actir ities

. -f cam firnlation and structure of survey tean-r

.Actr-ral r,r,ork schc:dule lbr the u'orh

. hnrlediate action taken after signing agreelneut

. Dc:e riptitrrt of strb-rctivitie,

.Nlethod and materials lbr each activity

. Rcquired rcsources aIIocation

. Revised work schedr"rle fbr corrpletion of the work

lind I't
rnonth

201/o

2 Intcrin.r

Reporl
introduction
Outcorne liom revierv of such reports
l.and usc bascd intcrplctation of such oLrtcourc
Rer,ised work schedule tbr accomplishing rest of the work
,\ll lar.v data gathered liorn fleld investigation
Sarrple of log rvith deptli wise digitally geo-coded photograph
Sanrple of digitally Geo-coded photograph at the last deptli
Samplc of laycr changc rvith digitalll, geo-coded photograph
l.aboratorv test result ofthe sanrple collected

End of
4il'nronth

-10'1,i,

-) Dralf F inal
Report

Ilazard Assessment
Method of seisrlic hazarcl rnapping
Scttrng attenuation firrrnula
Scisn.ric motion at cngincering bed rock and grourrd arnplilicatior.r
pcak grouncl accclcration, r'clocrtt'ancl dulation maps
Intensit,v maps
i)eternrined Iiquefactron, ground failure and landslide
charactcristic.

F,nd ol
6'l'tlonth

20%

1 F inal Repolt Suitability Analy'sis (high risc-lou, rrsc Structurc. Founclation
Depth. soii tvpe)
Multi-crlteria Anaiysis
Cir"ridelines and Stlategies for planning packages (Slr'uctr-rre plan,
Urban area plan etc. )

End of
811'rlonth

2090

-.S*
(\P'
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3. Qualification. Experience and Responsibilitv of Geological studv team

A. Geologisf [1 Persons (1x6=6 mm)l
Qualification: M. Sc. in Geology.
F)xperience: 05 experience in cngincering and hydro- geological slrl'vcy and analysis
Rcsponsibility: (i) To conduct and sLrpervise boreholes lbr geological sr-rrvevs 1br thc stLrdl'arca: (ii)
To chech and monitor thc accr.rracy olthe boreirole prepariition process. collected sample ancl clata lbr
the geologrcal surr.,ey; (iii) 'lo conduct lab test of the collectecl samples and interprctation ol the
results o1'lab test; (iv) 'fo prepare seismic haz,ard. r.ulnerabrlity, damagc and risk assesslrent niap fbr
thc arca, (r,) f o prepare rnicro ztrnation rnap for the area. (vr) 'I'o pror,ide land use based interprelation
ol se ismic hazard rnap fbr dcveloping gLridelines to prepare risl< sensitive land use plan (vii) Any other
relatecl.jobs assignccl b,v PD

B. Civil Engineer I Person (lx6:6 mm)]
Qualification: IJ.Sc. engineering in civil
Experience: 5 yezrrs working expericnce in cngineering and hydro geological survel, and analvsis.
Responsibility': (i) l'o work the geologist for conducting engineering and hydro-geological suney
and analvsis fbr the study; (ii) To assess the strengtl-r of road, br-rildings and other infiastructures ttr

rneasure seisnric r,.ulnerabilityl (iii) To assist the geologist in conducting aqurf'er test fbr clelineating
the area for ground water harn,esting; (iv) Any other related Jobs (v) Assist PD and PM in preparing
plans and reports

C. Hazard N{itigation Specialist ll Persons (1x6:6 mm)l
Qualification: M. Sc. in Geologv or relevant Faculty
Experience: l 0 erpelience in engineering and hydro- geological survey ancl analvsis
Responsibilitv: (i)'fo supen,ise boreholes l'or geologicai surveys for thc study area; (ii) I'o r.r-ronitor

the accuracy of thc borehole preparation process, collected samplc ar-rd data ftrl the geologrcal sun,ey;
(iii) 1-o supervice lab test of the collected samples and interprctation olthe results of lab test; (iv) 1'o
prcpare seismic hazard. r,ulnerability. damage and risk assessr-]rer.lt map for the area. (v) To prepare
rtricro zonation map for the alea. (vi) To pror.'idc land use based interpretation of scismic hazard map
for developing guidclincs to prepare risk sensitivc land usc plan (vii) To preparc contir-rgcncy plan,
(r,iii) Any other related jobs assigncd by PI)

E
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Chapter VI
Water Resources Management

6.1 Objectives
-fhe overail objectivcs of project were to prepare a development plan rvith some specific objectivcs:

. To str.rdy sub legional water resolrrce system;

. l'o study the condition of existing drainage systeml

. I'o prepzue land Lrsc planning guidelines considering h1'drological sitLLation o1'thc project area:

. 'I'o rnalic sludrv over hvdrological hazards of the area ancl prcpare gr-tidelines fbr hazarcl

rnitigation:
' fo l]repare floocl prediction model of long, mcdium and shofi term (i00, 50, 20 5 and 2.33

1,car pcriocl) fbr Project area:
. To prepare IEE (lnitial Environn-iental Evaluation) for the area.

6.2 Scope of \\Iork
hr ihe contcxt of Individual Clonsultallt as a Water Resources Managernent L,xpert details of

the worlr to be undeltaken in this study are given in. l'he scope of r,r.ork for the job under this study is

linrjted to the fbllorving as per the 'l enrs of Reference:

. Direct observation through field visrt o1'the study reach;

. Public consnltatiorr during field visit on the project corridor:

. Clollectron of data on existing setting of the project corridor;

. Collection and processing of secondary data fi'om IJDD and other organizations.

. Collectron of people's oprnion from local perspectives on drainage openirrg arrd length;

. Carrying or-rt statistical analvsis of u'ater ler,els over the pro.iect corridor fbr detem-rination of
the rvater levels lbr different retr-irn periods and prepare a land use plannine:

. Asscssr-r-rcnt of initial cnr.ironr.ncntal cxamination for thc project comidclr:

. Consultlrtion r,i'itl-i UDD persorrnel dunng drlfcrent phascs of thc stud.v:

. Reporting on thc study.

6.3 [lxpected Outputs
Thc Output ol the cornponent: \\rater resolrrccs managcmcnt of the project r.vould be covcred

within tbur u,orking papers; the first tluee with Interim report-I & Intcrim report-Il ancl the lburth
allcr Dralt prn3l f{eport. The expectecl ontputs olthc study are as fbllows:

. Working Papcl l : Flydrologic Char actcristics of the Regron
. A set up of sLrb rcgional wztter resources systent and drainage netu,orit:

' A hydrological analysis;

' E,stirnation of Water Level for Ditterent Return Pcriod;
r ltnpact of CHmatc Change on Water Lcvcl

. WorJ<ing Paper 2: Flydrological Hazard assessment

' lntroduction
. Water I-evcl Gauges on the Con-idor
. Estimation of Flood Inundation

' Worhing Papcr 3: Policy Guidelines for I-and Use Planning and Hazard Mitigatron;
. lntroduction
. f:lood and Land Zoning
. Multi Purpose [Jses of Corridor

. . Working Paper 4: Initial ltnvironrnental llxan-iination (IF]F.);

' Assessment of the changes rn the existing natural settrng due to derreloprnent
ofthe corridor.

. Preparc Environmental Manergement Plan (EMP) for the proposed pro.ject to
reduce the negative impacls and ensure sustainable development.

. Outline of relocation and rehabilrtatiorr plan.
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6.1 QUAI,IFICATION, T,XPIiRIENCEANDRESPONSTBII,ITY
A. Water Ilesources Nlanagement Specialist (l2 mm) ['fhe expen will vu,orh as pcr'

lcquircnrcntl

Qualilication: M.Sc. ' PhD in Water Resor"rrces Engineering/ WRDi cqr-rivalcnt.
F,xperience: 15 ycars working experience in WRD, u,ater modeling, drainage design and u,ater

resources developnrcnt rclated activities.

Responsibilitr,: (i) To study sub regional u'ater resource system; (ii) To study the efficiency of
cxisting drainage system; (iii)'Io prepare lancl use planning guiclelines considering hydrological
sitr-ration ot the project al'ea; (ir.') To make stuc'ly over hydrological hazards of the area and prepare

gr,rrdelines tbr hazard nTitigation; (t,) to prepare flood prediction model o1' long. urcdir.tnr and short

term ( 100. -50, 20. 5 ancl 2.33 year period) for Project area; (r,i.; to prcpare prinrary and secondary

drainage plan along with retention area for Project area (vi) To prepare IIjE (hitial Environntental
E,r,alr-ration) {br tl-re arrea.
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Chapter VII
Ground Water Assessment

7.1 Objectivc
llhe airn of hyclro-geological study is to identily the aquil-er of the regiorr inclr-rding its

seasonal r.ariation. The study is also intended to identify the availability fi-csh ground water. which
would be required lor the additional people atler implementation of the plan. 'Ihe hydro-geological
data ancl information shall have to integrate with both spatial and attribute data of output of otlier
components of plaming pacl<age in ordcr to keep the hydrological systen-r o1 the region sustainable.
Objectives of the u,ork complises the following:

. To identifv the aquif'er level of tl-re region rncluding its seasonal variation

. J'o identify thc potential arca of groundu,ater recharge and areas potcntial 1br drar,i ing
liesh ground r'vater

. To dcvclop a rnodel for interfacing betr,veen surface u,ater and ground water.

. 'l'o identily the areas ol intenuption including probable change in the in the hydrological
cycle dr-re to human intervention and Climate Change.

. Developlnent o{' an interactive digital model comprising of interfacing betu,een surface
water irnd ground water. and interruption ir, the hl,drological systen, along witli the

nriticat i0n nrca\ulcs.

7.2 Scope of Work
Detailed activitics for the scope olu,ork are stated below:

7.2.1 Establishment of Moniloring Well
'lhc Dcpartn-rent shall idcntil'y thc suitablc Iocation fbr cstablishing thc nronitoring u,cll in thc pro-icct

arca, and cstablish thc nronitoring rvclls in consultation u.ith PD. l'hc dcpartrncnt shall also
responsibie fbr data collection. regular monitoring and management of the Monitoring Wc1l. l'he
dcpartmcnt shall establish 2 nos. ol Monitoring Wc1l in cach r-rpazila in conslrlta1ion ivilh PD.

7.2.2 Aquit'er Pump Test
fhe department shall cstablish rcquircd number of r,r,ells to conduct aquifer pump tcst fbr cxarr,ining
the quantity of groundrn''ater, which might be drawn without disturbrng thc hydrologrcal svstem of the
area. 'I'he departmcnt shall also be responsible for data collection. and managernent for the wel1s
establishcd ibr thc said test. I'he Deparlment shall cstablish at least trvo u,ells for ac1-rifcr pr-u-r-rp tcst in
consultation rvith Pl).

7.2.3 Lab Test lbr Examining the Water Quality
Tlie department shall conduct the Lab test for cxamining the ground watcr quality including (i) Major
Cataion and Anaion, (ii) 'frace Element Analysis, (iii) Grain Size Analysis, and (rr,) Porosity and
Pcrrrreahilitr Anall srs.

7.2.4 Data Analysis and Interpretation
'I'he clepirrtnrent shal1 conduct anal.vsis and interpretation of all collected prirnary ancl seconclary dala
and intbrmation

7.2.5 Developmcnt of Digital Interactive l{.v-dro-Geological Nlodel
Finall1,. an interactivc digital rnodel comprising of interiacing between surtace u,atcr and ground
*ater, and interuption in the hydrological system along rvith the mitigation measures shall be
cleveloped.
7.2.6 Deliverables and Time-frame
fhe outlines of the deliverables and the timefiame for their submission are given in the Table-4
belor.v. Any innovatil'e methods, conccpts and ideas beyond the or.itlines of tl-re deliver-ables can be
rnch.rded with the activitres and corresponding reports. I'he tirref amc can be rcshuflle as rvcll.

@o
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Table Z.tr l,irt of deliverables with their tentative outlines

il Deliverables Outline of Deliverables Period of
Submission

Mode of
PaYment

I Incelrtion
Repolt

Dcscription olobjectivcs and scope of sr-rb-activiLics
Team formation and strlrcture of sun'ey team
Actual rvork schedule lbr the work
In.rmecliate action takcn aftcr signing agreement
Dcscription trf srrh-actir itie:
Metliod and materials fbr cach actl\,it,v
Reqtr ilcd lc5oLrrLcs r l l()catior)
Revisecl rvorl< scheduic lor complction of thc rvoll<

End I'r
month

).0%

2. hrtcriln
Rcport

Establishrlent anc'l operation of N4onitoring Well and startins ol other rclatccl
actir,i ti es

Seiection ol'Sitc lbr Monitoring Wcll Establishment
lnstallation, Testing and commrssioning of Monitoling Well
Operation of Monitoring We 11

Revised rvork schcdulc fbr completion of the rvork

'r'l' ntonth 1()'%

Dry Scasonal Data Collection. arralysis and interprctation along u,itlr Spatial
distribution (GIS Shape File)

Idcntifled aqr,rif'el level of thc rcgion including its seasonal variation
Arcas potential tbr clra*,ir.rg 1i'csh gxrund u,ater during drv scason and

thrcshold limit fbr drau,ing sround u'ater
Arcas ot'interruption including probabie changc in thc in the hvdroiogical

e1r'lr' Jtrr: to htrrrran intcrverrtrorr
Spatiai distribLrtion ol'dry season clata (shape file)
Revised u,ork scheclule fcrr completron of the rvork

Wet Seasonal Data Collection. ar.ralysis and iutcrprctation along u,ith Spatial
distribLrtion (CilS Shape Filel

ldcntilrcd aquif'er level olthe rcgion inclucling tts seasonal variation
Spatial distribution of u'et seasonal data (shape filel
(ihanging scenario 1br dlarving ft'esh cround watcr during \\,et scitson
Areas of intclruption including plobablc change iu the in thc hydrological

elclc drre tr) l)unriln intcr\cnlirrn
l{cvised r,r'ork schedule fbl con-rpletjon of thc r.i,or-k

-l I)ratt Report Grouncln ater Scenario of the \\rhole Hydrological Year along rvith
ldentjllcation ol Potential Area of Groundrvater Rechalge and Drarving; and
Surtace u,ater and Groundu,ater Interfacing Model including GIS Shape F'ile
ancl Thematic Map

Identiflcation of acluif-er ievel of the legion including its setrsonal variation.
Analytical Presentation of'dr:trr.vrng tiesh ground u,ater and recharse area
r'()nsidcli ng seastrrrirl r lrlilrl iurr.

Areas rlf interruption including plobable change in the hvdrological cycle
due to human rntervention the inter protection
Spatial dislribution ol ri.,et and dry seasonal data (shape lile) including

thematic rnaps.

Interactivc clieital rrodel 1br surfhce and groundu,'atct: interfactng in the
region along r.vith GIS shapc file and thernatic rnaps

End of
I0,h

monlh
109,i,

4 Iiinal Rcport Reconuncndation on Sustainable Hydrological Systen Ilurnan Intenenrion
and Clirnate Change olthe Prcrjcct Area and Posting the Rcport on WebsiLc

An interactrve digital tnodcl comprising of intertacing betu,een srirtace
rvaLer iinrl grouncl rvater. and interruplion in the hl,cllological systenr along
rvith the rniligation treasllrcs.

Recornrlcndation on the lcmedial lleasures to make the hydrological
systeln of the region sustainable

lntegration of hyclro-geologrcal data and information (both artribute and
spatial) rvith other colrponcnts olthe project

End of
I ?'i',

n10nth

20%)

Orp
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7.3 QU;\T,IFIC,\TIC)N, IIXP}IRITINCE AND RI.SPONSIBILITY
A. Ill,dro-Geologist I Person (Ix4:4 mm.)
Qualil)cation: M. Sc. rn Gcology.
Experiencc: At I-east 10 (Ten) experience in hydro- geological slrrvey, analysis and modeling
Responsibility: (i) To conduct, ancl nronitor', supervise hydro-geological sun,cys ancl stuclics; (ii) 'l'o

analyze hydro-geological data and infbrrnation collection from prirnary and secondary sources. {iii1
'fo conduct lab test of the collected samples and interpretation o1'the resr"rlts ol'lab test: (ir') 'fo

prepare seismic hazard. r.ulnerability, damage and risk assessment map fbr the area. (v) 'l o identify
the areas potential for drar,ving fresh ground water. and also areas of intenuption inclr"rding probable
change in the in the hl,drological cycle due to human intervention. (i i) Io interlink tlie attribute ancl

spatial data o1' hydrogeology u,ith that ol'other components of- the pro.ject (vii) 'fo prcplrrc un inter
acttvc ntodel lirr interfiicing surlirce lvater ancl groundwatcr. and (r'iii) To recornrt'rend possible

miligation rleasllrcs fbl inten'r.rption in the systcm clue to human inten'ention. (ix) '1'o prepare report
on the assignecl task.

B. Associate Geologist I Person (lx4:4 mm.)

Qualilication: M. Sc. in Geology.
Experience: 05 (Five) experience in hydro- geological survey and analysis
Responsibilit-v: Assist thc t lydro-Geologist-
(i) To condLrct. and monitor, supervise hydro-geological surveys and studies; (ii) 1-o analyze hyciro-
geological data and information collection f}om prirnary and secondary sources. (iii) 'lo concluct lab

tcst ol the collectecl sanrples and interpretation ol the results of lab test; (iv) '['o prepare st--isntic

hazard. r,rrlnerability. darnage and risk assessrrent map for the area. (v) 'Io identify the areas potential

1br drau,ing fresh ground water, and also areas of interuption including probable chattge in tiie in the

hydrological cycle due to human intervention. (vi) To interlink the attribute and spatial data of
hydrogeology u,ith that of clther components of the project (vii) l'o prepare an inter atctive model fbr
interfacing surface rvater and groundu,ater, and (viii) To rccommcnd possible mitigation ue asurcs fbr
intcrrupticln in the system due to human intervcntion.

a
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Chapter VIII
flcological survey for Land Use Planning

8.1 C)hiective of Flora and Fauna survey

a) 'Io identitl'common and rarc species of llora and launa in the study area
b) To identily the factors afl'ecting thc integrity of the existing llora and fauna in the ecosysterns

and the consen'ation status of relevant habitats and species:
c) l'o set fbrth planning policies on preserving the specics and ecology sensitivc lancl use

plannu-rg to keep the ecolo_qical system sustainable
d) -l'o 

develop an interactivc digital model fbr thc ecological system fbr the stuciy area

8.2 Nlcthodologl,tor Flora and Fauna survey
Thc teatr shall conduct histoncal stildy to on the spatial distribution of habitats or species and compile
habitat or species inventories on r''arious scales, and also recognize the pattenr ol rarity. The tearr
needs to knou,if'the habitats actualll'' rare have been in this state fbr a long time or if they were still
fieclucnt sorne decadcs ago.

Infbrrnation on the lrnder-lyir-rg process of decline or increase can be achier..cd b1, an historical
landscape analysis. 'lime series of old topouraphic lnaps or aenal photos, rvritten historical texts or
oral infbt'nration arc all valuable sollrces to outline a picture of the landscape ilt times rvhen land use
was less intensi'u,e than today" Maps rvith the historical distribution of habitats flron.r these sources
should be dras,n in the same resolution as the actual distribution. By overlaying both maps the tean-r

shall compute exact balances of losses lor all habitat types in the project area.

-['he cotnuunitics. w'hich have been rarc for a longer timc (mainly bccause of spccral lanclscapc
conclitions) ancl ri'hich communities have just rccently declincd in spntral cxtent shall bc rdentrlled
throu-uh thc historical analysis. -fhc historical analysis shal1 dcpict wet rneadoli,s solr.rc dccades ago
and, rvithin lancl rcclatlation schcmcs. thc rccrent drainage of the valley bottorn. Subscclucntiy. the
drainetl trea<lou,s '"r'i:re turnetl into crop flclds. Drainagc is a major tactor fbr the loss of spccies that
are adapted to \\ret iiabrtat conditions

8.2.1 [loral Survev

A long trurnsect line u'oLrld be considcrcd lbr thc initial str"rdy fbr thc floral compositional sr-rvey. For
species drversity Shannon diversity index would be fbllorvccl. Road side vegctzrtion along w.ith
homcstead r.'cgetation wor-rld bc consi<lercd. Quadrate sLrrvcy tbr each location wor,rlci be conducted
clnring primary visit rvhcre density of spccies w'ould be dctermincd. Hedgclow slll'vey rvould be
conductecl to unclerstaud specics composition. Moreover, one FC}D u,itir local people, key inlbrmant
intervier,v (Kll) u,ith Agriculture OfIcer fbr lloral infbrmation:

a. fypes of common 1'lora

b. 'I'ypes of rare species
c. Iypes of special \regetation (eg. Mangrove)
d. -l-1,pes of cultil.ation occurred
c. Ml.tor cropping nailent
1. Othcr cultivaterl plants
g. l.iterature rel,ierv

8.2.2 I;aunal Sltru'ev: Irattnal survey comprises o1'Avifauna, lJerpetofauna (Amphibians, Reptiles).
Fishes. Cctaceans, Mammiils. and Crustaceans.

eS) 4a
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Avifaunal surve\: i)ata lvor-rlcl be collcctecl by strip transect sampling. opporlr-rnistic surve,v and

visual obscn'ation:

h. Opportunistic bird sightings
r. Breeding glound identification of Avifauna

.l Seasonal r,ariation
k. Species coniposition considering shore birds. migrator.v birds and resrdent birds
1. lllA's dala for birds staging srte

[Ierpetofaunal survey' (Amphibians and Reptiles): For both amphibians and reptiles study sites

would be divided rnto diflerent habitat nicires and conducted every u'here including paddy f-ield. eco-

park roadsides. burro\\,s. leaf litter. low-lying vegetation. raiu watcr retention al'eas. tellrporary

stagnalrt water etc:

r-n. Targeted species specitic study
lu. Noctumtrl sLlrve)'

o. L,ocatiott of sct-tsitive areas

Iiisheries studv: Reconnaissance surve_v. field visit, interviewing cross section of people, FGD.

intcn,ieu,ing flsheries rclated peopie, secondary data along rvith:

p. San-rpling time
q Saurpling procedure
r. ldentification of Hilsha sparvning ground
s. Seasonal l'ariartiotr
t. Sarnpling locations
Lr. lnformatiotr tiorn fish catch form open u,ater

v. Prunary productivity: l,imnology anci water quality survey
w. Identification olaquatic t'nicro-organisrn in laboratory

Cetacean's survey: Clctaccans are corsidercd to bc the mega {'auna rvithin the fiesh and ntarinc q,atcr

r,vhich comprised o1'Dolphins and \\rhales. Survey tlrrough mechanizccl boat (18 noticle mile'hour)
w'ith digital devices. jig jag rnovcrncnt through transect linc. Also. u,ith a FGDs:

x. Observation time
y. Study arca fbr the Cettrcean sltrvey

Nf ammalian studv: frvo types of obscrvational mcthods: (1)direct observations. (2)idenliticalions of
dung, tracks and other signs. Inr.entory methods include:

a. Observationalrnethods
b. Order chiropetla
c. Order rodentia
d. Order carnivora
e. Orcler artiodactyla
1. Location of Mammalian sln'vev

invertebrates survey methods: Accumulation of KIl. FGD and seconclary litelaturc (buttcrtly. moth.

otonata. bec, rnicro invcfiebratc)

Identilication of Ecologicalll' sensitive areas: secondary literature, Biological zones, IUCN data,

GTS datalrase etc.

lt\_/v"(- -h
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8.3 Comparative assessment ol'plant and animal communities: A comparatir"c assessnrenr ol flora
ancl thr-rna thloLrgh proper rlapping alier secondary and primary data.

tl.4 Indentit.ving abiotic data thctors impact: Analyze strata of geology, physrcal parameter like
soil. scdimcnt" tcmpcraturc, pH ancl hou. Iandscape changed within decades.

8.5 llvaluation and Cioal Development Based on "'l'arget Species"
h is obvior-rs that remaining popr,rlations ol a threatened species have to be considered with the highest
priority. 'l'ire management of lost habitats and home-ranges should be adiusted to the needs of these

populations. The target species approach is usually more general. lt is based upon the principle that it
is never possible to locus on all specics in anv given planning area.

T[-re various classes of species that shall be used to gather evidence on the habitat characteristics of a

planning area are dellnecl below:
Indicator spccies: species rvhrch inclicate strlecial lactors such as pFI, humidity. telnperature. trophic
level. nutrient conditions.
Umbrella species: species u,hich prove that the habrtat requirements fbr a broad range of other
specles are "coverccl".
Flagship species: Palticularly attractivc or appealing species u'hich leads public opitrion towarcls

nature conversation regarclless ol' cost or t'cstrictions.
Target species (Goal species): species (groups) upon u,hich politicians. naturc conservation
authorities. or other bodies have agreed to fbcus in any given area.

ldcntifi cation of critical Species:

Dr-rring the surrey any critical habittrt (also why it is critrcal) and its significancc needs to be

identif,red. trnd protcction status recorded in practicc. a check of etrch individual s;lccics against the

following r,r'ill be recluired in ordcr to bc to determine its protcctiou status:

. IUCN's threatcncd catcgory (Red Data Book-both National and global threatenecl category):

. Species protected undcr Bangladcsh Wildlife Preservation,,\ct (1911'l:

. Species protectecl undcr any protocol. conventions and any other agrcctrctrt:

. Species cousidcrcd as flagship species, keystone species or othcr signiticanl spccics: and

. L,ndemicity of the species

8.6 Integratcd Evaluation of Spccies and Habitats
Particular habitats rvith a high spccics diversity, and remnants of representativc ecosysteurs (climax
ecosystem') rvhich exist on sites ivhicli are no\\' nonnally in econornic usc, r'epresent the basic
skclcton nctu''ork ola species consenation concept. Tn this conteKt. the firmr shal1 identity and assign
the rank lo the very important habitats and the most heal'ily impacted sites; and then shall classrty
them accorcling to thcir spccies and habrtat diversity.

ldentit-rcation of potential hnpacts on Existing Ecosystcm:
Tlic flrm,'shall identify rvhether the proiect construction could potential result in signrficant:

. I-elhal or sub lethal efI'ects to biota

. Distr-rrbances to anir-nals

. Destruction of inrportant vegetation habitat

. DistLn'bancesireduction to natural blceding and recruitnre nt
Pcrnranent degladalion olmigration and migratory pattcrn

. Disturbance to resting and roosting sites lor local area anirnals

. Ilindrance o1-the natural regeneration process in thc: projr-ct area

. Reduce the asthetic values of habitatiecosvstem

e"Q -4a
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8.7 River Ilabitat Survevs (ItlIS) and River Corridor Sun,evs (RCS)
.\ RIIS and,'ol: a RCS shall bc conducted at locations ar proposcrl road crosses a u'atcr coursc.'J'he
ncccl lbr further slrrvcys cll'riverine habitats clcpencl upon the ertcnl olthe potential intpacts on bank-
sidc and in-channel f'eaturcs. and the appal'ent nature consclvation value of thcsc f'catr-ires. fhis shali
bc rcvieu,e d on tire basis of thc lcsults of the r,r,alkover sur\/cy.

'flte RCS lnethod shall provide iufbnlation on the vegetation and the physical structlrre of the rvater
coursc. f'his method shall be used at thc location o1. as r.le1l as upstream and do'uvnstream (fbr at least
1km) of-, any proposed crossing points. The survey u,ould also include the spau.ning ground of llshes
and fish migration.

8.8 Characterizing Impacts and N{itigation
lllustrate hou, signifrcant impacts (adrrerse or beneficial) that might occur ciue to proposed
developrneut, in thc absence of mitigation and compensation rneasures. strall be quantifieci and
characterizecl in the tbllowirrs \\,ar,:

. detenrinc the value of existing tlora and fauna affected. through sur\rey and study:
' assess irnpacts affecting those flora and fauna, r,vhich meet or exceed a clcllned threshold

r,alue, u,ilh ret-erencc to ecological processes and flnctions as applopriatc;
. quantiIv the extent. magnitude. duration, timing and fi'equency of the impacts:
. assess in-rptrct reversibilitv:
. explain the level of confldcncc in thcse predictions: and
. Identify likely significant impacts in the absence of any nritigatiorl.

tl.9 l)etermining Yalue
"l'he value of'the existirrg tlora and fauna sha1lbe detenrined on the basis of the fcrllorving:

. r,vhethcr. as part of screening. potentially affected fcatures or resources are consicicrccl
sufficiently valuable that there cor-rld bc a significant cllect that u,ould triggcr an l:lA.

. A 'tlrreshold' level of valuc of the spccies;

. Dccrding ir hrrt rnitiuation is aplllopriatc.

. Considcring lceal and policy irnplicutions

fl.l0 Evolution of Project Design and N,Iitigation
. Iclentify mcasurcs to avoicl or reciucc ltr-gutivc impects;
. lclentif_v opporlLrnities for enhanccmcnt;
. Dernonstratc likcly sllccess of mitigation measures: and

' Provide sufJicicnt inlbrmtrtion fbr mitigrrtion lneasures to be irnplemcntcd elt:ctively. c.g.
through an Enr,'ironmental Action Plan (L,AP).

8.11 Identifv Significant Residual Impacts and Their Legal, Policy and f)er.elopment Control
Consequences

' Produce a cleat sLlrxlnal'y oi the significant residr.ral irlpacts of the project incolporating
mrtigation and enhancement lrcasllres;

. Where significant impacts cannot be avoided/reduced, identilv compensation mcasures to bc
implemented;

' Consider the consequenccs of signiticant residual impacts tn the light of planning policies and
legislation: and
lnclude mitigation. conrpensatorl'actions and enhancements in the EAP or similar.

8.12 l)etermination of lmpact of Climate Change on Bio-Diversity,,

The llrm'u,ould identily the probable impact of clirnate change (CC) on spatial dimensions of natural
habitats inclucling the processcsif'actors oleco-srsterr services and llnctions rvitl-rin the stuch,area.

@Q
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8.13 Mapping of'the Site
N4ap the site o1'thc llora and fiLuna in ARC GIS and prcsent at a scale in consr-rltation ivith pD.

tt.l4 Dcvelopment of an lnteractivc Digital Model
'l-hc snn'ey fir'm/ shall deve lop an intet'active cligitat moclel ot'existing habitat, decline of habrtat and
possible erces ol conservalion.

8.15 Deliverables and Timeframe

Table 8.1: List of deliverables with their tentative ouflines

SI

No.
Deliverables Outline of Deliverables Period of

Submission
Mode of
Pavmenf

1. lnccption Report Dcscription of ob.iectives ancl scope of sub-actir-ities
'l'cam fonlation and structure of survey tcan-r
Actr"tal u,ork schedule lor tl.rc tvork
Ltrn'rediate action taken after signing agrectrent
IntrodLrction
Dese lipliorr ol sub-actir itics
Mcthod and r.naterials tbt'each activitv
Recluired resources al location
Rcvised work schcdule fbr completiotr of thc u,ork

End l'1

month
20%

2 Invcntory o1'

I-risting llora
and Fauna

Identifi e-ustins flora and I-auna

Stating which spccies are rare and u.,hich specil.s arc
endangercd

ldentifl.thc habitats o1'the flora and fiu.uta
Idcntify'the characreristics ofthe flora arrcl launa

End of
3tl'r-nontl-r

2\yo

J. Spatial
Dish'ibution of
Habitat

Spatial Distributiotr of Habitat (along li,ith GIS Shapc file
and thentatic n.raps)

Spatial Distribution olflora and tauna
Location map of f'lora and fauna
Location and Spatial Distributjon of rare ancl endangerecl

lir.lgt

Encl of
6tl' montlr

20e.i,

,1 Drafi Rcl.rott Intelactile Digtitar Moclel on Bio-Diversir1,. -J-H,,*r,,Intellcntion (along uith GIS Shapc ille and rhcmatic tr-raps)
I)cscription ol baseline anii lrends ol cxisting flora ancl

tauna, i1'the ltroject u,ere not to go aheacl;
llxpianation olthe criter.ia used to erraluate existing flora

and fauna; and assess the significance of- irnpacts ol the
pro-jecr

Staten'rent of methodology used
Presentatton of analytical techniclues Lrsed and the

gn.ilysr ! llqg],f; ar.rd inrerpretation fiorn the anal ysis

Encl ol
9tl'tlonth 20o,i

5 Frnal Report lnteractivc Digital Model on Bio-Dii,ersitt. arcl Uurn.rn
lntcncnrion (rltrrru u ith CIS Shape ljle ancj tlre,rratic rrraps:
ancl Rcconrmcndation on Eco-Sensilivc Land use planning)

An tnteracrir,e digital model ol cxisting habitat, declinc
of liabitat aLnd possible areas of conscrvation

Identification of likcty irnpacts on existing flora ancl
t-ar-u.ra; and an explanation of their significance ancl the [evel
of certari,tl, r.vith rvhich lhis can be statecl

A digilal rnap of the existing llora ancl faLtna
Dcscriplion of legal and policy conseqLlcnces

_t !.!ILlit l,lilp lU Uqyi{lS pltrnning gr.rirlclincs

Flncl of
l2tl,

rnonth
20o:','
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8.16 Qualilication,ExperienceandResponsibilitv
A. F)cologist- (12 mm.)

Qualilication: Master's l)egree in Ilnr.,ironrncntal Scicncc, lrcology, Forcstry and Wood'1'echnology.
Marine Biology. Zoology, Bolany or Re latcd discipline
llrperience: At least 10 (Ten) years'experjencc in tlic study and managetrent of flora and fauna in
tl-re coastai region of Bangladesh.
Responsibility: (i) To ma[<e an inventory of all types existir,g flora and fauna in thc project area

including endanger species; (ii) to identily the potentiality of thc natural resources (flora and l'auna);
(iii) To identif,v environmental hazards that rnrght de imparled on the flora and fattna due to proposed

clevelopment: (ii,) 'l'o prepare a map of habitat for eristing flora and fauna of thc project area

inclicating corrrntmities of varions species of plants including the areas: (r,) To earmark the areas,

r,vhich u,oukl not be clisturbed by any kind of development; (vi) To uake rccorltrnendations to protect

the fbrest resources fl'om enviromlental hazards and also to preserve the endangered species fion"t

deplelion to attain sustainable development; (r,ii) To develop an interactive digital model fbr the

whole ecological system rvith special ref-erence to flora and fauna.

B. GIS [)xpert- (6 mm.)

Qualification: Master Dcgree in Statistics, Applied statistics, Geography, Bachelor o1' Urban and

RuraliRegional Planning or related discipline.
lixperience: 0-5 (F'il'c) experience in database lxanagement and analvsis
Responsibilitr': (i) Strvey and database clesign for Exrsting Flora and Fauna survey data for the study
area; (ii) Supervise and monitor data entry and maintain the quality of database. (iii) Management.
processing, ecliting and cleaning of collected data. (iii)To assist the Baseirne Survey of Eristin-e Flora
and lrauna lrxpert in data analysis and interpretation. (iv) Spatially link Existing F-lora attd l-auna

related survey data lvith base nrap. (l') Lrtegrate Existing Flora and F-auna data with diflerent sectoral

data (both spatial and attr:ibute) into GIS and develop an interactive matrix. (v) 1'o assist the Survey of
F.xisting Flora and lrauna Erpcrt in data analysis and intetpretation and prcparation of report.

C. Associate Ecologist- (12 mm.)

Qualilication: At least Bachelor Dcgree in Environmental Scicnce, Ecology, Forestry and Wood
Tcchnology. Marine Biology. Zoology, Botany or Related disciplinc
Experience: Atleast5(fir,c)yeilrs'experienceinthcstudyandmanagementoffloraanclfaLutainthc
coastal region of Rangladesh.
ILesponsibility': li) 'fo makc an inventory o1'all types rnarinc rcsourccs in thc projcct area includirrg
cndangcr spccics, (rr) to identily the potentiality of the marinc rcsourccs (flora ancl fauna). (iii) 'fb
identify environmental hazards that might dc imparted on the marine resollrces: (ii,) 'fo 

llrepare a map

1or:merrine resollrces ol'thc projcct arca indicating communities o1'varior"rs species of plants including
thc arceis that rvould be disturbed proposed development: (v) To earmark the areas. rvhicli would not
be distr-rrbed by any kincl of development; (vi) To make recommendations to protect the rnarine
resollrces fi'om environmental hazards and also to prcserve the cndangered species li'om depletion to
attain sustainable development; (vii) To develop an interactive digital model lbr the whole ecological
systeln wrth specral ref-erence to marine resources in the project area.
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