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Director(UT) MINISTRY OF URBAN DEVELOPMENT
Tel : 23061114 - NIRMAN BHAAN
2 fereeft-110011, arfra 20
Fax : 23061102 e e

No,K-14011/9/2007-UT
Dated, the 7™ May, 2007,

Dear Mz, Lakshmi,

Subject: Preparation of Comprehensive Traffic & Transportation
Plan (CTTP) for six cities/Municipal Corporations

[excluding Bangalore)

Kindly refer To your DO letter no. KUIDFC/PPD/ TC-CT TP-6CC/2006-
07/2889 dated 6107 addressed to Shri SM. Acharys, Additional
Secretary, Ministry of Urban Development.

2 At the out set, my apologies for a bit of delay in conveying, in
principle, approval for taking up CTTP in Mysore, Mangalore, Dharwad,
Gulbarga, Belgaum and Bellary at a total cost of Rs, 260 lakhs, The delay
was intentional as we wanted to build upon the work done by Government of
Karnataka regarding the typical Terms of Reference (TOR) prepared for
Mangalore, o o5 to make it o model TOR for similar sized cities, The TOR
submitted by Government of Karnataka has been reviewed by number of
experts and has been modified fo make it more NUTP 2006 compliant, A
capy of the approved TOR duly highlighting the major changes is enclosed,

3 While, most of the proposed terms of reference have been retained,
cerfain additions/alterations have been made regarding the development of
comprehensive mobility plan, integration of land use and transport plan,
development of pedestrion and cycle network, stake holder consultations at
various stages of the report preparation, review of the consultant work by
the monitoring-cum- appraisal committee etc. The soft copy is alsa being e-
mailed highlighting the changes which have been made with respect to draft



TOR. The final TOR as approved is also being posted on the website of
MolD as a model TOR for similar sized cities.

4 In principle, approval of Ministry of Urban Development, Government
of India is hereby conveyed fo the proposal of Government of Karnataka for
taking up CTTP for the above mentioned six cities at a total cost of Rs, 260
lakhs with funding from Government of India as per the existing scheme
subject to State Government following the detailed guidelines issued vide
MolUD letter no, K-14011/36/99-UT daoted 4.8.2006 (available on MoUD
website - www, urbanindia.nic.in),

5. The posting of the draft report and working papers at various stages
on MoUD website as well as Institute of Urban Transport website for
inviting the comments shall be coordinated by IUT.

With regards,
Yours sincerely,

N

(5.K. Lohia)

nel &

Ms. Lakshmi Venkatachalam,
Principal Secretary to Government
Department of Urban Development
436, 4™ Floor, Vikasa Soudha
Dr. BR. Ambedkar Veedhi
BANGALORE 560001,

FAX: 0BO-22353944

CC: DO(UT) - to put the TOR on website under Head "Model TOR for
Comprehensive Traffic and Transportation Study for developing
comprehensive mability plan for medium size cities - ore

example.
(S.K/ mﬁiﬁ'f"ﬂ;}
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INTRODUCTION

Economie growth and spatial developmenis are quitc oflen governed by the
quality and quentity of transport nfstrecture provided. While inadequate
transpart facilities create problems of congestion, defays and hazards causing
significant socio-economic costs to the society, an over-supply, apart from
heing uneconamical, often acts counter (o the long term spatial development
strategies of settlements and regions. Supplying and mainfaining en optimal
level of infrastructurs is the key to planned development. Under this overall
guiding principle; this smdy aims to prepare am investment program for
sugmenting and upgrding transport infrastructure in select urban settlements
within the coastal districts of South Canars, Udopi and North Conara in
Karmataka State.

Multiple demands for the limited financial resources at the disposal of all the
Urban Local Bodies (ULBs) has restrained them from undertaking major
development programs. This over-riding constraint o development has not
anly made the ULBs adopt reactive incremental planning process., it has atso
resiricted their capacity to handle larger projects and has relegated strategic
planning into the hackground. In the abeence of a short term (5 year} or
medium term {10yvear} urban transport infrasiructure development plan, there
is no ready list of projects which can be considered to have undergone some
preliminary evaluation by the stake holdcrs and beneficiaries.

During the last two decades Mangalore City has grawn rapidly and its present
population (2001} is about 4.22 lakhs, The population of the city is expected 1o
be 6.75 lakhs by 2016 AD,

The. details of main arterial roads in and around Mangalore s given in
Atiachment |. 1t may be noted that 3 Narional Highways nos. 13, 17 & 4% and
Siate Highway 67 pass through Mangafore. The total length of main arerial
porridors, sub-arterial corrddors, radial road and wansyerse corridor are 22, 8,
16 & 4 km respectively,

Ot of the total tand use, residentinl ares covers 49.58%, Commercial area
covers 4.92%, Industrial aren constitiites 12.25%, Public utilities arca covers
0.31%, Parks ond playground and open spaccs COver 2.96%, Traffic and
Transporiation covered under roads is 20.82% and Public and Semi Public



areas covers 9.16 % of total Built up area. The city has been divided into thirry
eight plarning districts & per the revised CDP (1991}

Traffic Volume count reveals that o number of corridors ane handling traffie,
which is more than their recommended capacity, Intersections have bgeome
Botilenecks tesulting in excessive delays.

Vehicle registration data for Mangalore has been phtained from the Road
Transport department. Regression analysis has been earried oul to obtain the
growth trends. Average annual growth of sbowt 7.3% was registered. The
annual growth for buses, trucks, cars, two wheelers Autoriksha and LCWV's
live been T4.4%, 4.9%. 5 87%, 8%, 3.65%, and 3.4% respectively,

A development strategy for fixing the implementation priority is being
proposed. For the entine Mangalore City nine radial corridors and eight
iransverse corridors were selected, enalysed and prioritised.

Industrial activity in and around Mangilore City, continues 1o grow ani
attracts u large number of people to the city, The rupid urban population
growth with relatively small investments in transport (roads and buses) has
resulted in an increasing gap between the transport demand and supply.

The Mangalore Urban Developmiet Authorliy {MUDA} has plan for
development of the city. It does not cover the urban transportation needs of the
city Tully, 1t is, therefore, quintessential to conduct a Comprehensive Traffic
and Transportation Study (CTTS) of the city and pecordingly propose urban
transportation network and 8 Sanprehénsive mobili UHlaN. Such o sudy
would identify various kinds of traffic corridors and suggest appropriate
FitEEy M HHES of transport 1o service them. It should also provide for
proper inter-modal transport integration. if any.

It s appropriate to prepare o comprehensive mobility plan that reflects the band
use ond its chenges #s well as the buoyant changes in economy and
industrinlization that |s part of Mangalote. sal sape




EXISTING SITUATION

Presently the main modes of transport in the Gty are - twa wheelers, three
wheelers, cars and public ronsport {buses).

Rapid growth both in human and vehicular population with relatively small
investments in public transport and related infrastructure, has been widening
the gap between the ransport demand and supply.

The public ransport system (bus) is also limited. Congested streets and longer
route lengths have only served to reduce bus frequencies further.

Traffic Management study has been carried out in the city to Improve its

The result is @ low average speed on the network, Traffic Management
moasures such a5 one-way systems are very much ewvident, but they 100 ane
facing capacity problems. The sprawl of the city further loads the radial roates
since there hiave been a spate of new Jayouts developed by MUDA as well &s
private.

The transport problems can be classified under two major headings:

L The conflict of environment and the accessibility demands of a
growing population and vehicle ownership. This problem manifests in
mamy Wiys

o Slow trvel speeds, delays, road congestion and inconvenience 1o road
UsSErs
¢ Road accidents and fear of danger



s Problems in public transpom operations (traffic delays restricting
vehicle mileage, bus overcrowding. roadway capacity. oupacity of bus
system, otc.)

« Parking, loading and unloading difficulties

s Environmental disturbances due 10 noise, visual intrugion and cmission
of vehicles

s Pedestrian - vulnerbility, facilities peguired and the frequent difficulry
of crossing roads on fool,

« Inappropriate location of bus stops, ITT stands, eic,

e Problems of implementation of transpert network iMprovements which
have beset improvement projects.
» costof projects
e avillability of land
disnuption during construction and alternative routes for diverting the
traffic.

SCOPE OF WORK: PRINCIPAL AREAS OF ACTIVITY
The study goals will include:

i Development of transportation network #nd comprehensive. miobil
. ..-J- . _ =5 in PETE et o cleastring .'r'_'.'.-.'-':_-_': 5 = .:- T Lo Hhiﬂ“
comvinient cost effective acoessibility o places of grmiploy et
and education;

i Optimal utilization of funds and human resoURces.

The specific objectives of the study are :

petem,
i} Identify travel pattem of residents of the local planning ares / urhan
apglomeration of Mangalore

v} select, develup and operationalise an Urhan Transport Planaing (GTE)
model using state of the ari modeling techniques and software package,
appropriate to the conditions and planning needs of the stidy area;

P assess the relevance of the existing sirategy, identify the consequences
of pursuing alernative tronsport jon strategies and recommend /
wpdate §8hE { perm, medium perir-and longp-— m comprehensiy




vii}  Identify for all modes, a phased program of appropriate and affordoble
investments and policy proposals; and also i

ntegration of various

ix)  Recommend institutional mechanism

o slefllE s

far inter agency co-ordination

In line with the specific objectives of the study described in above, the
consultant work b8 expeeted to divide ronghly info five areas of activity, which
will be discussed in um;

il Collection of houselold, land use, and trave! demand data
i) Development and operation of Landoses Transp art Miode
wrban transpor model

ivi  Identification of o phased program of transport investments ond
management proposals; and
vl Training and knowledge transfer to the concemed agencies

Activity 1, Collect Household, Land use and Transport Data

The data 10 be collected are thoss usually required for the purpose of
metropolitan transport strategic planning. These would inclede both histarical
and spatial data. Spnfraldnhwumd:dﬁurlﬂmﬁhmimnfﬂmum
models, An EHBGRIEHENE zonal system needs to be determined for the
purpose of spatial data collection, traffic forecasts and sub area analysis.



Considering the vast study arca, the population and its distribution over the
arca, the sample size for the survey should be determined based on the size
and spread of the geographical sections. However, it is desirable to adopi an
average sample size of ot least 5% for Household survey for the entire region
{stratified random samples representing the entire population may be
comsidered).

A statistically valid basis for expansion of the sample adequate 10 represent the
total population of the study ares and the geographical distribotion of 1rips o
be adopted. Analysis of recent electoral rolls and census details may provide o
bmais for sclection of the sampie.

The following tasks are 1 be conducted under this activity.

+ Baseline Date Collection
+ Surveys [ studies
« Design, Supervision and lmplemenation of Houschold Travel Cirigin-
Destination survey including o stated preference survey & opinion
survey on ull necessary issues including mass rapid transit system,
integrated system and type of integration.
» Screenline Traffic Counts
= Survey of floating population
s  Suburban Commuter Rail Passenger Survey
s Bus Passenper Survey
« Roadside Motor Vehicle O-D Survey (including Goods Vehicles)
Roadside interview & poblic transport surveys of a conventional kind
shall be done for 24 hours at the external cordon (sample survey). For
inner cordons and screen line, such surveys shall be done for
continuous |6 hours,
s Estimating Speed Flow Functions
8 T, autorickshaw and other surveys (IETSiveys-1 ip fengths, costs,

s Speed and delay surveys

»  Workplace surveys

= Gpods fogsl point survey
Parking survey

e Mon-Motorised Traffie survey



Ll

Opinion survey regarding willingness to pay, willingness to charge and

capagity 10 pay for various services.

The commercial vehicle surveys should be done on trucks and LCV
trips within the study area. Data on O-D time period and goods carried
shall be collected for-a full 24 hours period. As in the household sorvey
©0-D ddata shall be recorded as accurafely as possible to facilitate zone
coding. The consultant must collect accurate information on the total
number of goods vehicles based in the study area. A scientific basis of
sampling for commercial vehickes must he proposed.

& The interview shall be carefully structured to sccure all data required for the
model analysis. It should necessarily include:

Sample surveys relating to trip data should also take into sccount the
residents of hotels, educational institutions including universities and
ather residentink establishments,

For proper estimation of trip making and trip length over a
peographical area, houschold surveys and roadside interviews would
be utilized. In the event of roadside interviews not found reliable, some
additional households may have to be surveyed.

Factual data on the household location, size and employment details of
miembers. studenis and vehicle uwnershlp m::lud!ngn}cbms

Details of wll trips (rip diary intluding access mode, time, distance
mm:mlhndnyprﬁmimgﬂm Int:wu:wh}'ﬂ'rcrﬁldm{s
wh are maore than 3 years old. These details shall include Origin &
Drestination (0D, purpose, and mode time, For trips performed by
cailbus - name of rail'bus station of boarding/alighting shall be
recorded,

Incomse of each member of the household - salary, pension, investment
incOmnie ig.

The household interview forms shall be pre-coded as far as practicable.
For each housshold, the mensured walking time o the nearest raitway
station and appropriate bus stop shall be coded irrespoctive of whether
any public transport trips are made,

O & D data shall be recorded with full addresses and the addresses
should be coded. This must be specificully ensured for Central
Business District (CBLY) and other business arcas,




» Journey purpose data at origin as well as destination shall be recorded
to enable nllocation of trips -home to their refevant motivation, &.g.
returning from work, education.

« Classified traffic counts an the screen lines and long term coanits on the
cordon lines,

» Speed and joumey time surveys.

«  Inventory surveys (roads, footpaths, drains, lights, signs, markings ete.)

s+ Study of the mass transponiation sysiems.

§5Land-use, populations and employment data, Car

s The consultants will break these datn down nto the CTTS zones.

+ Survey Duta Processing and Anelysis

Sty of the revised CDP and spatial data

+ Study the physical roadway characteristics (ineluding functional condition

of pavement-and pedestrian pathways #te in detail).

Sudy the present trend of growih, desired development and wetions for
inducing desired development from land use, land development and traffic
paint of view,

Study the effect of various aliernative development strategies.

Review of cxisting transport scenario

Analyze the data collected 10 identify and quantify the existing transport
problems. Also assess the operational chamcteristics and deficiencies of the
existing Iransport Systems,

i)

il

1 Intograting muin mass rapid trans

Concentrating the growth {work & education places} in the city oonires
and catering to the traffic needs (including park and ride, feeder bus
services, prohibition of freight vehicles ahong certain roads ¢ areas !
cily ete.) or

Dispersing the development {wark & educationnl pleces) and catering
to the different pattemn of raffic.

Analyze existing road network and its adequacy for pedestrian, NMV
and public transport improvement.

it system and various modes of feeder

transit system (biis, 19



The Inter-Modal Mass Transit System (IMMTS) shall be developed so as to
optimally meet the expected public transport demand in the horizon year
(2027)

Various altemnatives (Permitation and Combination) of Met rail, Meno rail,
Electrical Trolley Bus System, Sky Bus System, High l:apm:y Bus S:.rm:m
regular Bus Systern, ete should be examined WiilJ referems ;

BHEIVESS and from main, sub-main and feeder service requ:rmms ui-:rng wum
their intogration. Integraled mass rapid transit system shoald be dealt in deail
ms 8 separate chapler, Subsequently upgrading the same 1o Metro, ELRTS,
Circular Railway (Commurter Rail Service), may also be examined,

Activity 2. Development and Operation of Landuse- Transport Madel (LU
and an wrban Transpori Planning l_'UTF’j Mndvel

&R frateg| Fmtrnnspthndnlﬂmmnmﬂtammupcﬁqdm
muun'un:lﬂ a rm:ldn:l package that would be suitble for the planning noeds.
The purpose of the travel demand model will be to provide pood policy-relsied
and foture travel forecasts, and thesefore, should be simple. That is, the models
should represent the travel decisions made by individuals {and hooszholds)
and should incorporate  importomt  demographic  and  policy-sensitive
explanatory vorisbies. The model should, therefore, develop a disaggresate
{individual / houschold fevel) modeling paradipm. The disageresate
provedures should be reflected even at tip distribution level and toke secount
of the characteristics of households and tip makers and the way in which
those characteristics interact with the afributes of aliernstive destintions.

In addition, the model should integeate household setivities, land use paticms,
traffic flow, and regional demographics. The core of the proposed model
system should be a household activity simulator that determines the locations
andl travel piattems of household members & daily teips by purpose. The
model should estimate travel behavior with regard to longer term choiess off
residential and employment location, and land use and adaptive behavior in
response {0 tunsportation system changes, ncluding fare and pricing policy.



It should be noted that given the high volume of passengers that travel in the
bus nefwork, the model should pay perticular atention to mode split between
hus and two wheeler s well as private car and two wheeler and conduct
sensitivity analysis of demand with regard to bus fare, qualil +af bses and
FIMIE Attentlon should be paid to the issue of how travel time {walk and
wait time), comfort, and mobility or secess to ransport is treated in the model
and how improving these parameters could affect modal split in favour of the
mass transit netwaork, Similarly attention should be paid to these issues for
travel on the bas network, as well s the impact of taffic congestion on bus
speeds. The behavior pattemn of the commuters / trip makers and preference
needs (o be considered.

As the client has procured “SATURN" software, the consultants should utilize
the same for the development of the roquisite model.  While utilizing the
software, the following have to be carried oul:

* The zaning system of the study shall be carefully designed 85 @
hierarchical system of fine zones and larger districts 1o achieve the
multiple objectives of the study. The zones shall relate to the road and
railwiy REtworks, e monulntkan of o eode ot th f the horizar

ulndian of . i

Tl 1ld be prefarably 15,000 and not excesd 25,000, so as o
have realistic forecast of intra<zonal trips and to avoid overloading of
the network, The number of zones should be minimal so that the- model
does not become cumbersome and time consuming. However,
ressanable number of zones would be required for a detailed

operational transport model.

od

* In the model, the rond and public transport nerworks shall be described
pccurately: travel time should be caloulated from link-speeds and
speed/flow - relationships, The link-speeds must be derived from
previons duta and / or fresh surveys. Provision must be made for the
cost of travel by different private / public modes of transport. In the
public transport networks, appropriate times far access walk, waiting
and transfer links shall be coded as increased dependence on modal
teansfier may arise in future.

* Modeling mode split, including walk, public transport and pors transit
modes {auto ickshaws, taxi, bus, BRE and ril s well as the metro,

11



circular railway, mono rail / metro rail ete AESIEVRN) and private
transport {motoreycle and ¢ar), goods vehicles, etc

# Assigning trlps o bus networks, variations in bus speeds - and
frequency due to changes  in overall traffic volume, and fares

* Reflecting the impact of new land use developments and / or coniral
policies, including freight terminals, truck parking lots; inter city bus
terminal etc. Plying of privite buses, boarding and alighting of
passengers from private buses within city, etc & s effect on
congestion.  for evaluating short term MANAgEmEnt maasunes |,

* Responding to traffic demand management measures such as perking
fees, road user charges and congestion pricing as well as the slagmering
of working hours, flexi hours and multiple shift work.

* Working oul aliernative scenario and its effect on the traffie siteation.

] Infrastructure development (developed, being developed & propastd )
and its impoct analysis,

* T}'pﬂnfl‘ﬂ&dl‘lﬂ'ﬁﬂl‘k*mﬁiﬂfﬁﬂ:ﬁ.ﬂ]tﬂﬂ.ﬂiﬂlﬁdinﬁﬁidﬂﬂiﬂuﬁ&f
layouts with particulur emphasis on hierarchy of roads & improper
wtilization resulting in unsafe conditions,

Tusk 2.1 Transport Metwork Coding

Consultants shall compile a transport network inventory with sufficient details
with 1 view to ensuring traffic assignments to network at link level.  The
consuliants will have to compile anribute dats for the network (link and node
characteristics), The comsultant will prepare input files including network
coding based on the inventory collected us o part of Task | to code the
network,  Hierarchy of roads will be addressed in demil. Also the road
netwarks will be studied in detail and model road network for new layout will
be supgested along with improvement to major road network. Ly addition, the
consultant will also develop traffic origin and destination matrix by mode and
time {day / peak / off peak). The consultant will review current speed volume
function and assess the adequacy of this function for the purpase of planning

I2



and update speed | volume if necessany specially for the new road fuellities
{fiyovers, bypass, ring road, gte)-

The consultants in consultation shall identify the commitied schemmes,
proposed schemes and nceordingly prepare do-nathing, do-minimum, do-

something & do all networks 10 ASSCSS the impact. Examine

LTRSS, L g il e EminE dif

FiratgtEs) possibility of providing dedicated lanes for public transport and also
gudy one way system, prohibition of entry 10 certain type of vehicles

ol - v .I Lo

[ 5§ 0 0 &l 1 EE a1 = i &

along certain roads & certaln perfods of time, e, {for evaluating shost i.:nn
irafiic mAnagement measures).

Task 2.2 Model Calibration

The model should reflect the travel hehaviar of different income and sockl
groups in a disaggregate fashion and should be sufficiently sensitive 1o test
policy measures and physical improvements 10 the transportation network and
services. The model should be calibrated for travel costs, speed and other
foclors,

Traffic assignment word creation of new facilities, imposition of certain
management actions, ctc peeds 10 be studied for various altermative scenarios.

Traffic assignment should be done on hoth peak and off-peak hour. The
mode! result should be sufficiently detiled for the identification of project
benefits among difforent income groups and users by different modes. The
consiltants, upon calibration, must demanstrate 10 the client how reliable the
model is in replicating the current modal splits arid traffic flows at screen lines
and cordans. 1 the model is to be used for evaluating micro-investments
including inter alin major land use changes (commercial development
expeeding 10000 sq.m. of built up area), development of new ponds, grade
separalers - ol jumetions, widening of ROW / carriage ways, considoring
introduction of transfer of development rights on a corridor basis, prowiding
exclusive bus lanes, introduetion of ATC system. various mass rapid transit
proposed, integration of mass transit system eic,, the consuliants should show
how reliable the calibraed model is for move detailed fiows than at screens /
cordons.

I3



Task 2.3 Establish Economic Evalustion Procedures

Consuliants are expected (o establish the framework for economic evaluation
that would be used in the formuletion of a long-term master ransport StMegy
and the identification of a phased investment program, The framework should
allow the economic feasibility 1o he expressed in terms of expecied Met
Pres-enr ‘h’aluc {HI"'J}, F'nu:_nr.iﬁl Internal Rate of Retum (FIRK) and BEGhGmie

i : (EIRR), Special stiention should be given to the

mllnwma major areas:

. Tdentify major ftems of economic benefits:
- E-.-n[urm: appmpﬂnte Vehicle Operating Costs (VOC), healthiGaits
nolition SEldEn) and Yalee of Travel Time (VTT); and valoe

ul’ uﬂmﬁﬂ

" Develop appropriate economic evaluation procedures to make full use
of UTP model outputs including link traffic volumes and speeds by
vehicle type for existing and planned networks

Present trend of growth, desired development trends and actions for inducing
desired development from land wse, fand development and traffic facilities
issnies, shall be detailed. Development pricrities like

. Concentrating the growth {work & education places) in the city centers
and catering to the traffic needs (including integrated rapid mass transit
system, park and ride facility, feeder bus services, prohibition of
freizht vehicles along certain road |/ nreas, €te.) or

. Dispersing the development (work & educational places) and catering
to the multidirectional pattern of traffic,

» Economic  incentives/disincentives r:r[tlcal e pul:lir: franspori
menagement, road use, parking, pedestridfisation, L
cxamingd,

Phase wise development and phase wise acerual of benefits needs 1o be
estimated.

Activity 3. Propose the Long-Term Transport Strategy

14



Task 3.1 Review of earlier reports

The conssltants should review the Traffic Mansgement Plan developed for
Muongalore by M/s.Dalal Mot McDonald under Asian Development Bank
assisted  Karnatska Urban  Development & Coastal  Environmental
Mansgement Project.

The consultant should review the srdegy, assess s relevance to the current
and future transpont needs of study area, identify major changes in
socioeconomic conditions; land use, and transport and suggest strategic arcas
that need to be considered, improved nnd strengthened.

Task 3.2 Review of Institationnl Arrangement of Transpaert

The purpose of this task is to ¢larify current arrangements for formulating,
monitoring and implementing transport policy and for identifying. appraising.
authorizing, sanctioning, financing and implementing traffic and transport
schemes and operational policies. The study is required to identify the role and
responsibilities of the varipus agencies cencerned with transport policy,
financing, fnvestmeni and regulation of operations. The main issues 1o be
addressed include the following:

. the current lack of a clear institutional structure with regard 1o urban
transport planning. management and invesiment eoordination;
" institutional and policy barriers to posiiive change in the delivery of

trunspart services to the people and businesses;

. the requirement of number of staff quolified in traffic engineering,
transpor planning and manzzement;

. the relative roles of public end privale passenger transport operations,
and the means of regulating them;

. the relative roles of central, state and municlpal governments in
transport planning, investment and moansgement

The study should advise on the needs and possible scope of (i) institutional
and policy reform; and (if) post-study professional development and training
in transport planning and management, commen programme (MCOC, MUDA),
Intra & Intercity transport, short term and fong term plans, land management
ele,

15



Task 3.3 Review of Transport Financing

The study should pay careful regard to the financial resources available for
fransport investments, maintesance and operalions, both §n totnl and by
agency, on the basis of an assessment of the level of funding available
annually during the past 3 years, current changes in the fiscal framework and
seonomic trepds. The outeomes of this wark should be estimates, of the basis
of a number of assumptions and scenprios, of resources likely to be available
for transpedt investments, miintenance and operations during the coming
years, with distinction between tied resources and untied resources. Patential
spurces of private sectar finonce needs to be identified. Likely candidates tor
private sector financing / PFF based on feasibility of levying tolls or user fess
should be identified & presented.

Task 3.4 Traffic Demand Analysis and Forecast

They shall review the fetest development plan and may consider alternate kand
use scenarios (minimum 3) for future development. Forecasts of pogulation
and employment distribution for the yenrs 2012, 2017, 2021 03T 1o be
considered. The consuliants are required to forecast travel demand by mode
usinig the calibrated UTP model for the years 2012, 2017, 2021 and 20X

the exlsting transport network plus all committed trafsport investmenis, undie
the assumed alternative income, population, and fand use arowth sconarios
along with sensitivity analysis, These exercises will give indications on the
likely traffic problems in the future years, thus providing 2 hasis for strategy
formutatian.

4] B 1 1 ':".-_‘!.".'5 4 on

Tusk 3.5 Alternative Long-Term Transport Strategies

The long-term transpert development and management strategy should be o
combination of policies (.. demand management, user charges ete.) and
physical fmprovements (IARKuSE St regied, network strategics, modal miy
FifeEEiEie). The copsuliants should define the specific ohjectives,
principles, and criteria required to guide the formulation of the long-term
strategy.
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Having regard 1o various policy options and transport strategies and systems,
itlternative feasible - scenarios for hotzon years should be developed in
comsultation with Employer, MCC & MUDA. Test the effects of various
combinations of schemes | networks and management policies using the
muodel, Use the results o evalunte the project and policies for economic
viability. Also finalize the transport operation plan for the next ten years.
Identify the plastng &nd timing of investment in varioes schemes reliting to
the transport operation plan and prepare an annual progrismime of invesiment
for the planned period. It is likely that the scope to manage transpor demand
by control of land use development will be limited but that the implications of
transpart developments on land use developments will be grest. It is likely,
for example, that restricted space in the CBD, combined with derhand
management measures and improvement of mil and road links will lead to
faster development of less developed arcas in peri-urban areas. The smdy
should seck to identify the scale of such development pressures.

The LUTP model linking land use pattem, travel demand and modal split,
should be used 1o test the impact of major modifications of strategy and will
be used mainly for the 20-25 year horizon along with sensitivity analysis,
Altemnative transpart strategies and their evaluation should focus on agreed
land use sirstegy and show whether any significant easing of future transport
problems eould follew from revision of the fand use strategy. If the
consultants recommend an imtegrated land use transport model, employer
expects W confirm the form of fand use strategy o be assumed by the
consultants for the development of 4 long-term transport strategy.

Task 3.6 Evaluation of Alternative Strategies and Selection of
Preferred Strategy

A comprehensive evaluation system should be developed in consultation with
the employer and stakeholders, taking into account all rekevant factors such as
capital and operational costs and environmental, social and political factors,
services to the poor and vulnerable. In principle, the evaluation should be
comprehensive, on the busis of four major criteria: (i) economically viable; (i)
socially acceptable: (i) environmentally sustainable; and (iv) Misancially
SOGinaHlE. At the strategic planning level, & preliminary assessment of
economic and financial feasibility and social and environmental impacts is
expected for each proposed alternative strategy, In defining the aliemagive
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strategies, the constltanis are expected 1o pay special atmention (o the servides
o posor aned the vulngrable.

The comprehensive evaluation should result in the recommendation of o
preferred long term transport strategy. The consultants in collaboration with
employer and transport agencies should explain the basis Tor s
recommendations.  Strtegies will be evaluted with régards to NUTF

Task 3.7 Prepare a Draft Transport Strategy Document

The outline strategy should amount 1o a directional plan indicating the main
imperntives of wanspon policy during the foresegable future, having regard o
need, desicability (with rerard to fctors such as land use development and
environmental and social impacts), affordability and uncerainty,  This
strategy should take sccoumt of economic growth, current initlatives, the need
i conserve and enhance the urban environment, lend wse plans and likehy nd

use development patterns.
The strategy document should cover the following patterns:

il Current Simuation. Clarification in broad bur ohjective terms of the
current situation and trends: the quantity of personal movement by sub-
urban rail, bus, car, auto dekshaws, NMT, two-wheebers, taxis, amd on
foot; the amount of goods vehicle movement; Intercity traffic both
{passenpger & poods and by Govl, and Pvi, Modes), long distance Bus !
Railwey passenper movement; origin-destination pattens; current
problems.

i} Traffic Growth, Clarification of current growth mtes, potential
growth rates (with reference to experience elsewherel, potentisl
problems.

1} Current Constraints. Clarification of current constraints with regard
to government policies on vehicle lcensing, vehicle and fuel prices
and trends, land use polickes and the resources availablé for transport
investment and the scope of cost recovery through dineel user chirges
such as tolls, oo,

iv)  Long Term Treads and Prospeets. Review of tmplications for
transport (supply and demand) of economic growth and land use
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V)

i)

viil

developments; and of the implications for transport plarning of
uncertainty.

Transport Investment Options. Review of the main means of
providing additional transport  capacity  with regard  to  their
effectivencss, magnitude of oeders of cost (including both capital and
recurrent costs), economic and financial viability, ete.

Demand Management. The need for and means of achieving the
management of the potentially high growth in the use of motor
vehicles (including motorcycles), Alternative of various mass rapid
transit system including integration of the same needs io be considered,
Environmental Measures, Review the need for measures 1o
amelicmte adverse environmental impacts, either existing or resulting
from propesed projects or increased development.

Wi Land Use Strategy. Review of the scope and limitations of reducing /

i}

x)

Activity 4.

controlling traffic demands through land use policy and of the scope
for using transport policy to influence land use development. Also
examine legal framework - KTCP Act [ zoning & Traflie rules
(pelice), Densifiéation ol mijor wansport corridors, using fand a5 8
resource.

institutional Arrangement. A diagnostic assessment of the current
institutional arrangements for administering and planning transport
activities, including policy formulation, regulntion of transport
operations, financing, and Investments, and recommendaticns for
improing the areangement.

Conclusions and Recommendations on Transport Strategy.

Broad conclusions and priorities for development of commuter rail,
bus transit, highway construction, goods transport and inter regional
bus / rail transport, rapid mass transit, integration of various modes of
mass transit and [PTs, traffic management and demand management in
short, medium, and long terms; observalions on land use strtegies,

pa try MLESs rans ¢ DETHE!

Develop a Medium-Term Investment Program

The product required for this Activity is a rolling program of investments and

management proposals sufficient and appropriate for the period o T The
emphasis of the work will depend upon the eonclusions reached on the
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ransport strategy.  The Medium-Term Investment Program will probably
comprize the following parts;

i Mass Rapid Transit Development Program. Identification of a
stiged programme of mass rapid transit development, and its cost
implications, eto,

fi}

i) Road Network Development Program. [dentification of staged
program of road investments. having regard to traffic demands,
economic benefits, svstem effects, oto.

W Bud System Development Program, Roure identification hased o
nélWark approagh, [dentification nt‘pmpmats Ii:lr mvwhmm in hum

and civil works (depots, wm'tstmps. Tt‘rmnwls,, mgr:gmed hus— :II.H:!.

mimtw: buswn}'s. mtroduction of stale of the - wiith ITS

b s efe]) and upemmul mnmpmmt, mkiug aceount
1:-1' bus u'nnsp-nrt policy recommendations outlined In the transport
strategy. Also toexaming high capacity bus syvsfem introduction,

¥) Traffic Management. |dentification of low-cost physical and
regulatory measures to improve the cfficiency and safety of traffic
circulation WiflaHAWilhaul 118, Parficular attention should be given
to the menagement of NMT, pedestrians, bus priority measores, ete.

vi)  Immediste solution to negotiste choking along high-density corridors
& Junctions,

Tazk 4.1 lientification and Costing of Investmeni Options

The identification of & phased program of transport investments proposals will
first involve a sifting of options and pre-feasibility studies. The consultants
are also expected fo take consideration of the candidute projects already
proposed by the transport agencies. For each investment project, the
consultants are expected 1o define a base option and one or more altermative
options. For each option, the consultants are expected 1o propose preliminary
alignment, conceptual design option, technology choice, and timing of
construction and start of operations. The consultants should also provide



preliminary (or pre-feasfbility study level) estimates of the associated capital
and operating costs, waffic, revenues if applicable, and operating
churacteristics.

Task 4.2 Evaluation of Crptions

The consultants are expected o evaluate these options using the
camprehensive criterts specified in task 3.6 but at a more detailed level. The
cvaluation should consist of two parts. The first, which may be partially
quantitative and largely qualitative, will consist of caicgories such as
operational feasibility, integration with existing  systems and physical
environment, ease of respanse 1o changing conditions, land use effects, travel
generation potential, environmental quality, requirement for involuntary
resettlement, and other. The second part will consist of simplified economic
and financial evaluation, based on capital and opcrating costs and revenues,
passenger costs and financial costs of each optian.

It is provisionally envisaged that evaluation of investment options will be
binsed upon the network assignment of traffic demand matrices derived from
the resulis of the tramsport SUMYEYS.

Task 4.3 Prioritize th

& Investmeni Projects and Formulafe an
lavestment Program for Y jirs 2017,

Ot the basis of comprehensive evaluation of the above opticns, the consuliants
are expected to prioritize the identificd investment projects and formulate a
Medium-Term  Investment Program. The program should focus on
identification of capital investments 1o be made in the 10-year period 2007-
1017, The medium-term program will include background assumptions, rail,
road. road based PT and mass transit system invesiment proposals, W hen
proposing the program, the consultants should nssess the impact ¢ implication
of various scenarios ! strutegles / fiscal policics on transpart netwiork,

The background sssumptions arc io include & summary af the transport
strategy emerging from the outline long-term giudy, the form of land use
distribution assumed to spply In the medium term, assumptions about
institutional changes or developments and assumptions about imvEsteent

21



levels. Tt s envisaged, unless pood reason emerges to the contrary, thal one
lznd use disposition should be defined fior the medium term,

Activity 5 Skill and Knowledge Transfer

The study should advise on the needs and possible scope of professional
devclopment and training in transport planning and management,

The mew CTS model should be installed in emplovers' office and MCC,
MUDA & any other office suggested. The key personnel with technical
background in the ssctor. in these instifutions should be provided necessary
Irdining in s wse. [t &5 also expecied thal o Iwo-week workshop will be
conducted for senior officers on the usage of model.

The consultant will troin core sl on model update and calibration so that
they could use the model proficienly as a planning tool with caly minimal
mssistence from consultants on the need basis after the study is completed.

Thee study shall mike provision for two treinings for the concerned safT of
ek, and iis orgomizations dealing with ¢iy’s traffic & wansponation
manggement. CTTS team too will undergo these trainings, The trainings shall
be orpanized throwsh:

- Seminnrs

- On the job training

At least three seminirs connected with the study processes and evaluation
techniques shall be held during the study, These seminars shall be organized
by the consultant and presented by the team with senior stafl from MCC,
MUDA, KSRTC, Traffic Police and other relevant local academics &
practitioners i the city planning and transport field. The seminars may focus
on the following.
®  Transport issues brought out in the development plan and eritesin &
techniques appropriete for evaluating them,
# Dhjectives and technigues of the operational transport analysis and
modeling process,
» Ewvaluation of transport programmies, policies and projects.



All dats, in the form of both raw duta and structured detabase [SeIlES WelESs

STUDY OUTPUTS

The study shall be completed within a span of 12 months from the daiz of
work otder, The time allocation for main mile stones identified be as follows:

Tazk Details No. of | Completion !
Copies | Submission fime

Inception Report including approach & 25 at the end of Ist month -

methodology and proposal regarding presentation required
software / development of model
Field Surveys {-HiE and other surveys) 25 al the end of 4 months

Data compilation and statisticel analvsis 25 | atthe end of & months

Revalidation or development of C1S| 25 | atthe end of § manths
el

Development  scenarios  and  Travel | 35 | at the end of 10 months
demand forecasts

Drafi final report & Executive summary 100 | at the end of 11 months:

Final repoit & Executive sumimury 100 | arf the énd of 12 maonths

Thl:mmlmshnliﬁumtmmtmwmuﬂnmmandmewﬁ
o emplover. The Manitoking Cum A Commitlge will review the sama
and comvey ir:.'.- mud:i‘rmuma f armendments md s-u:gg;esﬂms wh]ch shall be

Hudy outputs expected from consultants are as follows:

() Inception report by the end of 151 month which will easentially review
dota and confiom / amend the work plan while bringing omt the
direction of the study and proposed study methodalogy, time schedoles




{ii)

(i}

(iv)

etc. Proposals for this process and the validation criteria (o be adopted
shall be included in the Inception Report,
Technical notes on the following topics ;

Sampling techniques and sample generation

0D metrices and Desire line diagrams

Road inveniory, Traffic surveys and analvsis

Review of available software peckages and application for CTS
ander mixed traffic siluation; details of proposed software package
for forccasting with appropriate presentation graphics inchading
traffic assignments on G115 based roed network.

Development scenarios and network options for different horizons
Vehicle Cpemnting Cost and Value of Time

CTS model development, calibration and validation

Travel demand forecasts & traffic assignment

Environment isswes including air & noise pollution, abatement of
the same, eic.

Requirement of MRTS, feeder systoms, pedestrisnisation and cych
WS and role of BMTC et lntegrntn:l mass rﬂpld transit
AT

Instifutional Arrangement of Transport

Fmancial Assezament gnd Funding Analysis

Economics and Operation Assezsment of Network [mprovements

Reports on lollowing topics should be submitted (25 copies):

Drata compilation and statistical analysis of HH survey
Methodolegy for CTS model development, calibratdon and
validation

Alicrnatives Analysis for Short and Medium Term  investment
shrategy

Report on Long Term Strategy for the Transpon Sector

Regarding provision of public (mnzil sveiems following needs 1o be
siturdied:

Institutional issue - regulated; derepulaied & crganized competition
msdels, advantages & disadvantages, applicability / suitability,
Study of various rapid mass transit systems and their suitability
w.rt dennd and viabdlity.

Integration of muttimnodal mass transit system, pary station, park &
ride, eto fare integration, inter modal / mulld modal station, inter
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modal transit, integrated multi modal system to perform as single
untt {aggregate) and not multiple umity [disagregate units).
(v}  Monthly progress reperts — format is 10 be discussed with employer-
10 coples
(viy Dmafl final repars should ‘also inelude key tabies, development
scenarios, network options travel demand forecasts trafTic assignment
ete. (100 copies)
(il Final report (100 copies)
(viil) Executive Summary {100 copies)
{ix) CDs with raw and processed data in a formatted database and tables
and report in database formal,
{x}  Proper documentation for operation of the model
(xi}  Delineation of Traffic zoncs and base year planning paramelers, base
year transport network (road / ril) including maps to appropriate scale
in consultntion with employer.

(xiiy Al documents, reporis datahases etc shoukd be submined to KUIDFC

STUDY ADMINISTRATION AND STAFFING
The Consultani Team

It is also envisaged that the study will be undertaken by Tndian consultants
hitying expertise and experience in taking up home interview surveys and
preparing  Comprehensive Transportation  Plans through wavel demand
medeling techniques for the cities of similar magnitude, Given the scale of the
study, it is also envisaged that the consultants will work in perinership with &
team of transport planning professionals from MOC and MUDA.

Composition of the Consultanis Tean

The consultants should propose appropriate team for this gtudy. Experts in the
following disciplines arc desirable on the study team:

* Transportation Planner / modeler

. Sishurban tall f Metro specialisy
. Urban planner
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. Statistécian

" Trinsport Economist

- Financial analys:

. Environmental specialist
" Institmtionol expert

The tewm sholl be led by an experienced and gualified Transportation planner.
Selection of Consulinnts

In the selection of consultamts much importinee will be attached o the
experience and quality of key members of the proposed consuliing team and in
particular, of the person proposed to lead it in the feld, The proposal should
identify the team leader, who is 1o be available fo the project full time, and
other key members of the team, indicating the length of time for which each is
Intended 1o ke assigned 1o the study.

The team leader, in addition 10 belng technically authoritative, must be fully
able to fulfill the responsibility of menoging all the stnfT working on the swdy.
Responsihility for study findimgs will rest with the consoltaniz,

Study duration: The swdy is to be condeeted within an overall period of 12
momihs.

Responsibility for Study Findings and Producis

Respansibiiity for study findings will rest with the consultants. The consultant
study team feader will be responsihle for managing all the staff working on the
studv,

All data accomplished by the consultamts during the Study shall be the
property of the cllent, The deta eollecied, computer software purchased for
and ¢ or modified, during the course of the consultnncy assignment should be
handed over to employer £ MCC / MUDA by the consuftant free of cost,
Similarly the consultant shall hand over rw data, analyzed dain on CDs used
by them for dain storage inoa suitable database format, Every copy of the
report will be submitted in soft copies also.
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All the study reports shall be prepared in English and shall use S1 units in
mathematical, engincering and statistical datz anolysis. The consultants will
operate principally from Mangalare.

Employer Support. Consultants will be provided essential background
documents, available (base maps / DP). Mecessary information fo
identification and delineating of various areas / zones and rail / road network
in the study area will be made available for the consultants, The designated
officer will liaison with other organizations in the Mangalore 1o facilitate
surveys and data from secondary sources.  Assistance shall be provided in
establishing contact with respective agencies in Mangalore city,

Study Task Manager. An officer will be designated, who will a¢t as &
Ligison OWTicer between the consultant: and  varlous agencies and
organizations. The consultonts shall closely linise with him at all stages and all
mutiers peraining to this consiliancy assignment,

Puhlic consaltation | Public consultation workshops need to be held at least
thrice during the préparation and finalization of the report. Public opinion
survey needs to be carried out during these workshops through quiEstinnnaire
and also while carryving out howse hold surveys by the consultants.
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