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From Director’s Desk...

| have great pleasure in presenting this Annual
Report of NATPAC for the period 2010-11. This
reporting period proved to be another
remarkable year for NATPAC in its efforts to
serve the country as a leading R & D Centre in
the field of Traffic and Transportation. Seven
well established divisions of this institution, viz.,
Traffic and Transportation Division (TTD),
Regional Transportation Division (RTD), Traffic
Safety Division (TSD), Highway Engineering
Division (HED), Water Transport Division
(WTD), Extension Services Division (ESD) and
Central Support System Division (CSSD) are carrying out research in multi-disciplinary areas of
Transportation. The major achievements of NATPAC are briefly outlined in this report.

Over the past decades, NATPAC has emerged as a premier institution devoted to Research,
Consultancy and Training activities in the field of Transportation and allied areas. NATPAC’s
requirement of a new campus was finally realized. The Hon’ble Chief Minister of Kerala, Sri. V.S.
Achuthanandan laid the foundation stone for the new office building of NATPAC to house the
laboratories at Akkulam, Thiruvananthapuram on 4™ June 2008 in the land allotted by CESS for
the purpose.

The focus of R&D activities of NATPAC come under the following broad themes: Regional
Transportation, Rural Roads Planning, GIS applications in road projects, Traffic and
Transportation Studies, Urban Transport Planning, Economic and Financial Evaluation of
Infrastructure Projects, Traffic Safety, Road Safety Auditing, Road Safety Education Materials,
Highway Engineering, Pavement Evaluation Studies, Tourism Infrastructure Development and
Water Transportation. During 2010-°11, the R & D activities of NATPAC showed an upward
trend. The Institution has been striving to become a centre of excellence in the field of
Transportation by engaging partnership with National and International agencies and making its
research and training activities relevant to the needs of its clients. NATPAC continued studies on
Integrated Development of Transport Infrastructure for emerging towns. This year suitable
remedial measures were prepared for the smooth and accident free movement of traffic for the
Kottarakkara town.

Preparation of Inventory of Roads for Grama Panchayaths was another core activity of NATPAC.
The spatial data base for the 16 Grama Panchayaths in Kannur District was prepared. Detailed
road network map for Rural Local Bodies using GIS format were prepared which will enable to
prepare an Integrated District Development Plan. As per the directions received from Shri
Vijayanand, IAS, Director, IMG and the request from the President, West Kallada Panchayath,
NATPAC prepared a mobility plan for the panchayath. The Centre also undertook the Traffic and
Transportation studies for selected 23 towns in the State for the Department of Town and
Country Planning.

The updated Price Indices for Stage Carriage Operations (PISCO) and for Autorickshaw & Taxi
operations (PIATO) are prepared as input to Government for revising the fare for buses, taxi and
auto rickshaw services in the State from time to time. NATPAC has done field evaluation studies



on bituminous mixes modified with waste plastics. The use of waste plastic for road construction
can save the environment, increase the service life of roads, reduce the consumption of
petroleum products and serve the society with additional income for those associated with it.
NATPAC analysed accident causative factors at accident-prone locations on State Highways of
Northern Kerala and formulated accident abatement measures.

NATPAC is only one of its kinds to undertake R&D and sponsored research programmes on
Waterways and Inland Water Transport System in the whole of India. NATPAC has undertaken
studies for all round development of West Coast Canal system which entails in development of
backwater tourism and employment generation activities, besides reducing congestion on roads.

NATPAC has strength in carrying out economic and financial feasibility studies for construction of
bypasses, widening the existing roads and highways, comprehensive traffic and transportation
planning studies, traffic engineering and management studies, preparation of short and medium
traffic improvement measures, parking and circulation plans, intersection designs, etc. for
cities and towns, and studies related to road safety and rural road planning.

NATPAC Library is well equipped and is involved in providing assistance to the scientists,
researchers, and students in their scientific and academic activities related to traffic and
transportation.

NATPAC’s commitment towards Public Safety has prompted it to take up several studies,
publications and programmes on 'road safety’. NATPAC has also been able to project the State’s
requirements in the area of Inland Waterways, Highway development and capacity building of
transportation sector at the Central Government level.

On behalf of NATPAC, | express my deep gratitude to the Hon’ble Chief Minister of Kerala,
Executive Vice President, distinguished members of the Executive Committee of KSCSTE,
Research Council and Management Committee of NATPAC who provided unending support and
valuable advice to the Institute. We are also grateful to the professionals, experts and
representatives of technical institutions and non-governmental organisations for their assistance
and cooperation in conducting the programmes and activities of the Institute. | thank all the
Scientists and staff of the Institute who had contributed to the research activities of the Institute
during the year.

B G Sreedevi
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1  Development of  Pattom - Kesavadasapuram  Road in
Thiruvananthapuram City - Impact on Traffic Flow and Safety of Road
Users

A properly designed roadway has to take into consideration the mobility and safety of road
users and the motorists. While developing major traffic corridors ad hoc road development
strategy is followed and the roads are developed in bits and pieces. With limited facilities,
these roads do not adequately address the requirements of safe driving, parking and
pedestrians facilities. Absence of proper facilities for road users lead to delay to traffic,
increased accident risk, and haphazard parking which eventually cause safety problems to

road users.

Realizing the importance of this, NATPAC has taken up a study to evaluate the impact of
developing a model road corridor on the safety of road users. Pattom - Kesavadasapuram
section of NH-47 in Thiruvananthapuram city is taken up as a case study corridor. This high
density traffic corridor is a major entry point for traffic coming from the northern side of
Kerala through National Highways and the Main Central Road to Thiruvananthapuram city. A
number of major traffic generators like public and semi-public institutions, educational and

medical facilities, and important commercial establishments are located along this corridor.

The aim of the study is to evaluate the impact of development of a major road corridor on

traffic flow and safety of road users. The specific objectives of the study are given below:

a) To examine the design principles followed in planning and construction of major
arterial road scheme and identify the deficiencies in providing geometric features
and auxiliary facilities on the identified road.

b) To assess the traffic flow and speed characteristics of vehicles.

c¢) To suggest appropriate modifications to various roadway elements including
parking, street furniture and pedestrian facilities to improve the operational
efficiency and safety of road users.

The scope of the study was confined to the stretch of National Highway between Pattom and

Kesavadasapuram passing through the city of Thiruvananthapuram.

The following tasks were carried out:

1 I m National Transportation Planning And Research Centre, Thiruvananthapuram
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a) Review of the geometric features of the identified road corridor including the
accident statistics and traffic flow characteristics.

b) Inventory of the existing road side appurtenances and their adequacy, adherence to
standard code of practice, visibility angle and their cause-effect on the safety of
motorists.

¢) Detailed traffic analysis on the project road.

d) Preparation of road development plan for the identified road corridor.
The improvement proposals for the identified corridor include:

» Minor geometric corrections were proposed for Pattom and Kesavadasapuram
junctions.

» Bus stops located on the carriageway between Pattom and Kesavadasapuram
were proposed for relocation with segregated bus bays and shelters

» Considering the relevance of traffic signs in promotion of road safety, a
comprehensive traffic signage scheme and proper road markings have been
proposed at appropriate locations

» As a short-term measure, organized parking lots are demarcated along the road
stretch.

» Pedestrian actuated signal is suggested near the Kendriya Vidhyalaya School and
Govt. Model H.S.S. and a grade-separated pedestrian facility is warranted in
front of St. Mary’s High School in view of heavy pedestrian cross movement
during school timings.

» The study stretch consists of dual carriageway with central divider. Suitable
street lighting is suggested on the central reserve fitted with double arms. For
street lighting, sodium vapour lamps are proposed.

» It is proposed to landscape the median strip with greenery and traffic

channelizers at the intersections with appropriate plants.

An improvement plan for Kesavadasapuram junction is illustrated in Figure 1.

2 I m National Transportation Planning And Research Centre, Thiruvananthapuram
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2 Price Index for Stage Carriage Operations in Kerala

In Kerala, both KSRTC and private operators provide bus transport services. There are about
20,000 buses registered as stage carriages of which, the KSRTC operates around 6,000 buses.
A large number of privately owned stage carriages are single bus operators. With the
introduction of the revised Motor Vehicle Act and Rules, the earlier system of restricting the
permits to stage carriages stands abolished. In the present system, there are virtually, no
restrictions on the issue of permits. Consequently, there exists an unhealthy competition
among the bus operators on the same routes leading to low turn-over of bus users. There is no
scientific data to assess the impact of fare revision and profitability of operation of the private
stage carriages. The major objectives were to compute a Price Index for Stage Carriage
Operations (PISCO) for understanding the periodical movement of prices of vehicle operating
cost, and other inputs for different types of stage carriage operations and to determine the fare
structure of various categories of services of stage carriages and establish unit operating cost

of various types of services.

National Transportation Planning and Research Centre (NATPAC) brought out PISCO in
Kerala State based on limited field studies conducted in 1998 on private bus operations in
Kerala State. The Index compares the movement of prices of operating components for any

base year with current year. The index was revised based on Cost Table approach in 2005.

There was increase in fuel prices and certain other cost inputs such as tyre, tube etc. since
then. Fuel cost alone showed an increase of 15 percent during the period. It is found that the
value of PISCO index (Base=2005) as on January 2011 prices is 128.07 as against the index
of 116.21 during January 2010 showing an increase of 11.95 percent (Table 1). The present
study is carried out based on the available secondary data collected by NATPAC from various
sources. Frequent fluctuations in fuel and other cost inputs and also the load and lead
parameters could not be realistically estimated. The cost of components and weights used for
computing the values of these factors remain unaltered. For a comprehensive revision of fares,
a detailed study on the route and operating characteristics, traffic density, load, lead, revenue,

social impact assessment etc. need to be conducted.

4 I m National Transportation Planning And Research Centre, Thiruvananthapuram
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Computation of Price Index for ordinary private stage carriage operations as on January 2011
(Base Year =September 2005)

Curregt Index Value
Current Year Price per-km- . REF- New index
Product/ Components Unit Quantity per- (Base (Base New index WPI/CPI27 value /km
km(Base=1996) Year Year=2005- value/km(Jan.2010) Feb.2010- (Jan.2011)
=2005- Sep) Jan.2011)
Sep)

VARIABLE COST Q1 P1 Q1*P1 P3*Q2*RF2 RF3 RF3*G
HSD Litre 0.2222 33.75 7.5 9.035 1.1453 10.3475
Lubricants
Engine Oil Litre 0.0010125 109 0.1104 0.1762 1.0751 0.1894
Gear Oil Litre 0.0001875 97 0.0182 0.0291 1.0751 0.0313
Other Oil Litre 0.0003125 97 0.0303 0.0518 1.0751 0.0557
Grease Kilogram 0.000133333 117 0.0156 0.0249 1.0751 0.0267
Sub-total 0.1745 0.2819 0.3031
Tyre & Tube
New One set 5.71429E-05 8150 0.4657 0.6229 1.1361 0.7076
Retread One set 5.71429E-05 1950 0.1114 0.1437 1.1361 0.1632
Sub-total 0.5771 0.7665 0.8708
Spare and maintenance
Diesel engine Number 0.000004 280000 1.12 0.609 1.0042 0.6116
Starters Number 1.66667E-05 11934 0.1989 0.1795 1.0042 0.1803
Alternators Number 0.00002 10161 0.2032 0.1556 1.0042 0.1562
Batteries Number 6.66667E-06 7700 0.0513 0.0419 1.0042 0.042
Diesel Fuel pumps Number 0.0000125 37355 0.4669 0.6082 1.0042 0.6107
Gear box Number 0.000005 70600 0.353 0.3924 1.0042 0.394
Spring leaf-front Number 1.21212E-05 10549 0.1279 0.1182 1.0042 0.1187
Spring leaf-rear Number 1.21212E-05 12000 0.1455 0.1377 1.0042 0.1383
Brake linings Number 3.33333E-05 1600 0.0533 0.0472 1.0042 0.0474
Clutch phase Number 1.66667E-05 5267 0.0878 0.0842 1.0042 0.0845
Wheel bearing Number 2.22222E-05 7462 0.1658 0.1275 1.0042 0.1281
Sub-total 2.9737 2.5013 2.5118
Total Variable Cost 11.0508 12.3028 13.7301
Fixed cost
Wages and Salaries
Average Wage 4 persons 0.016 117.546 1.8807 4.1997 1.1289 4.741
PF/Welfare fund 4 persons 0.016 14.1055 0.2257 0.0504 1.1289 0.0569
ESI 4 persons 0.016 1.17546 0.0188 0.0479 1.1289 0.054
Bonus 4 persons 0.016 23.509 0.3761 0.9211 1.1289 1.0399
Gratuity 4 persons 0.016 9.4036 0.1505 0.3829 1.1289 0.4322
Sub-total 2.6518 5.6019 6.3241
Tax 1.21212E-05 125280 1.5185 1.248 1 1.248
Insurance 1.21212E-05 11086 0.1344 0.646 1 0.646
Cost of capital 1.21212E-05 147785 1.7913 0.161 1.011041 0.1627
Sub-total(Except
Salary) 3.4443 2.055 2.0568
Depreciation 1.21212E-05 69728 0.8452 0.8536 1 0.8536
Total Fixed Cost 6.9413 8.5105 9.2344
All components 18.1665 21.0952 23.2677
PISCO INDEX 100 116.121 128.08

51 QUED
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3 Computation of Price Index for Auto rickshaw and Taxi Operations in
Kerala

Urban transportation has become the basic ingredient for providing the much-needed mobility
to men and materials and also for the growth of the urban economy. There are 4.8 lakhs Auto
rickshaws and 1.45 lakhs taxis in the state having valid registration as on March 2010. Out of
4.8 lakhs autos, about 3.04 lakhs autos are using petrol as fuel. Over 1.68 lakhs autos are
using diesel fuel and around 10,000 autos are using LPG fuel. Taxis are using mostly diesel
engines. No scientific study was conducted in the past on the computation of exact cost of
operation of these vehicles under optimum operating conditions and their periodic variation
according to variation in input prices. The impacts of the periodic fare revision on profitability
of operation have also not been assessed scientifically by carrying out ex-ante and ex-post fare
revision studies. The major objectives were to find out the operational characteristics like
passenger load, passenger lead, daily collection and expenditures (fixed and variable cost) of
Auto & Taxi operations in Kerala and to prepare Price Indices for Auto and Taxi Operations
(PIATO) for understanding the periodical movement of prices of operating cost, and other

inputs for different types of Auto and Taxi operations.

National Transportation Planning and Research Centre (NATPAC) brought out PIATO for the
first time in Kerala State. Cost table approach is adopted to compute cost of operations of
vehicles under optimum utilization of capacity, which is derived from detailed analysis of life
cycle behavior of almost all important vehicle components. The index presents a clear

methodology for taking decisions such as fare revisions.

The fare for Taxi services was fixed as Rs. 7.0 per kilometer and that of Autos at Rs. 5.50 per
km. as per the fare revision effected in March 2010. The Price Indices for Taxi Operations
(PITO) moved from 119.04 in February 2010 to 126.01 as on 15" December 2010 showing an
increase of 5.85 percent (Table 2). The Price Indices for Auto Rickshaw Operations (PIARO)
moved from 122.72 in February 2010 to 136.4871 as on 15™ December 2010 showing an
increase of 11.22 percent (Table 3). Periodical updation of PIATO gives a scientific basis of

fare revision of Stage Carriage Operations.

6 I m National Transportation Planning And Research Centre, Thiruvananthapuram



Table 2
Computation of Price Index for Taxi Operation (PITO) in Kerala as on 15" December 2010
(Base Year =June 2006)
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SI ITEMS PRICE/COST as OTY Value /kmas | PRICE/COST as ‘;2':)‘3"2‘;“ Price as on 15
No on June 2006 on June 2006 on 27 Feb.2010 Feb.2010 Dec.2010
A VARIABLE COST
Fuel cost (Petrol) 33.75 0.0625 2.109375 38.97 2435625 2.586875
Engine system 67106.33531 5.49E-06 0.3686 85514.3024 0469711 0.48972092
Lubrication system 14631.8 1.57E-05 0.23 21216.11 03335 0.3710981
Clutch system 5871.1062 1.03E-05 0.06055 7468.09777 0.07702 0.08030125
Housing system 9735.348 4.75E-06 0.046215 12342.86065 0.058593 0.06108933
Propeller system 5119.05 5.23E-06 0.02676 6414.307756 0.033531 0.03495945
Gear Box 19761.99 5.52B-06 0.10902 25100.02094 0.138468 0.14436692
Exhaust system 2962.19 1.04E-05 0.0308 3768.923725 0.039188 0.04085764
Wheels and tyres 868.69 7.75B-06 0.006729 1154.179373 0.00894 0.00932131
Body 16741.5545 1.76E-05 0.294097 18522.57094 0.325384 0.37515725
Brake system 27749.51 44E-06 0.122118 34906.22705 0.153613 0.16015679
Front &rear suspension 20151.552 9.75B-06 0.1964 26014.8827 0.253545 0.26434613
Steering system 16936.23 1.12E-05 0.1903 21650.01453 0.243265 0.25362866
Electrical sys 5032.35 9.02E-06 0.0454 6722.605923 0.060649 0.06323256
Fuel system 34009.29 1.02E-05 0.3475 42542.60454 0.434692 0.45320993
Miscellaneous 10737.01 1.34E-05 0.1434 13726.89957 0.183332 0.1911421
Sub Total (Variable) 4.327264 5.249056 5.57946334
B FIXED COST
Wages and Salaries 48000 1.54E-05 0.738462 64415.58442 0.991009 1.10609391
Road Tax 1140 1.54E-05 0017538 1140 0.017538 0.01753846
Interest 3498 1.54E-05 0.053815 3498 0.053815 0.05381538
Depreciation 26666 1.54E-05 0410246 26666 0.410246 041024615
Insurance 5250 1.54E-05 0.080769 4725 0.072692 0.07269231
General Overheads 6000 1.54E-05 0.092308 7125 0.109615 0.1142851
Sub Total (Fixed) 1393138 1.654917 177467131
C TOTAL(VAR. +FIXED) 5.720402 6.903973 7.35413465
D ROI 48000 1.54E-05 0738462 51000 0.784615 0.78461538
GRAND TOTAL 6458864 7.688588 3.13875004
INDEX 100 119.04 126.01

Al otoac)
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15" December 2010 (Base Year =June 2006)

Table 3
Computation of Price Index for Auto Rickshaw Operation (PIARO) in Kerala as on

Annual Report 2010-11

% change
. PRICE/COST Value /km PRICE/COST Value/km from Price as on
No ITEMS as on June QTY as on June ason 27 ason 27 Feb.2009 to 15 Dec.2010
2006 2006 Feb.2010 Feb.2010 27 Feb.
2010

A VARIABLE COST
Fuel cost (Petrol) 45 0.033333333 1.5 50.27 1.675667 17.01583 59.04
Engine system 14241.34 1.18493E-05 0.16875 19617.54 0.232454 4.263224 20453.263
Lubrication system 10395.54 2.5001 1E-05 0.2599 15073.53 0.376855 18.30028 16772.892
Clutch system 1995 2.0016E-05 0.039932 2645.038 0.052943 2.360599 2757.7187
Housing system 2992 7.78743E-06 0.0233 3832.88 0.029848 0.83006 3996.1639
Propeller system 968 1.83884E-05 0.0178 1282.056 0.023575 2.345493 1336.6729
Gear Box 3967 1.66978E-05 0.06624 5282.805 0.088211 1.456311 5507.8568
Exhaust system 1154.25 1.28222E-05 0.0148 1522.929 0.019527 1.456311 1587.8069
Wheels and tyres 5410 3.27301E-05 0.17707 6619.335 0.216652 2.745671 7631.8822
Body 12702 8.9356E-06 0.1135 16839.88 0.150474 2.15103 17557.273
Brake system 3533 2.51911E-05 0.089 4780.782 0.120433 3.66991 4984.448
Front &rear suspension 5010 2.29541E-05 0.115 6645.057 0.152531 2.34681 6928.1425
Steering system 1154.5 4.98051E-05 0.0575 1554.183 0.077406 3.646607 1620.3925
Electrical sys 6864.4 1.46174E-05 0.10034 8760.48 0.128056 1.456311 9133.684
Fuel system 2328.25 1.19188E-05 0.02775 2951.805 0.035182 1.456311 3077.5545
Miscellaneous 4320 2.22222E-05 0.096 6087.273 0.135273 5.442177 6346.596
Sub Total (Variable) 77035.28 2.866882 3.515088 10.84116

B FIXED COST
Wages and Salaries 36000 0.000025 0.9 50727.27 1.268182 5.442177 56618.182
Road Tax 530 0.000025 0.01325 530 0.01325 0 530
Interest 2561 0.000025 0.064025 2561 0.064025 0 2561
Depreciation 5667 0.000025 0.141675 5667 0.141675 0 5667
Insurance 2200 0.000025 0.055 1775 0.044375 0 1775
General Overheads 2000 0.000025 0.05 2205.3 0.055133 1.456311 2299.2481
Sub Total (Fixed) 1.22395 1.586639 4.357157

C TOTAL(VAR. +FIXED) 4.090832 5.101727 8.739943

D ROI 15300 0.000025 0.3825 15522.82 0.38807 1.456311 17325.465
GRAND TOTAL 4.473332 5.489797 8.190891
INDEX 100 122.7228 8.190891 136.4871
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4  Integrated Transport Development for Kerala-VISION 2030

Transportation is the foundation of the entire economy and quality of life. Transport is a key
component of growth and globalization of the country. It is the key necessity for
specialization-allowing production and consumption of products at different locations.
Progress follows the lines of transportation. To avoid traffic congestion around the populated

areas, suburbs and satellite towns are being linked up with rapid transit systems.

Kerala is comparatively better placed than most other states in India, in terms of road length.
There are about 1.6 lakhs kilometers of roads in the state of which only 20 percent are
motorable. The quality of transport system in Kerala needs much improvement. Although road
transport dominates the transportation scenario in the state, people depend on railways for
long haul transport needs. An integrated, well coordinated and balanced package of multi-
modal investment plan need to be evolved at regional level, and in cities and towns to increase
connectivity, capacity, convenience and reliability of public transport, by a mix of modes, at

the same time encouraging walk and cycle trips which are environment friendly.

The major objective of the study is to evolve a conducive transport regime for Kerala to meet
requirements of faster mobility, safety, access to social and economic services and minimizing
the impact of negative externalities and to ensure full use of available transport infrastructure
through low-cost optimization measures. Many sub — tasks has to be performed for the study
to assess the existing traffic demand by all modes and their modal split with a long term
‘Vision 2030°, with the help of secondary data, to project total transportation demand and
modal split in 2030, to assess the resource cost to the economy for alternative inter-modal
split, development of cost-effective road/rail/water based forms of public systems and inter-
modal integration, reduction of emissions from motor vehicles, land use- transport integration

and to arrive at optimum modal split and modal network configuration.

The transport sector including land, sea and air modes has a strategically significant role to
play in fostering and sustaining the socio-economic development of the Kerala. It is required
to optimize the existing resources in transportation as part of steps to develop a more holistic,

integrated and strategic transport system to respond more effectively to the transport needs
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and complexities. The lack of a strong coordinating mechanism for urban transport planning
and management is a ‘key gap' in the current institutional framework. The government is
looking to optimize the existing resources to improve the services by enhancing the quality of
the modes of transportation currently in use and introducing better inland water and coastal
water transportation to exploit the State's enormous resources. In short, integration of all the
modes of transportation can make the best use of the routes available and thereby reduce the

total travel distance.
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Traffic and Transportation Studies for 23 Towns in Kerala

Kerala is one of the densely populated State in the country with a population density of
820 persons per sq.km., three times the national average. Urbanization in Kerala is not
limited to designated cities and towns. Barring a few panchayats in hilly tracts and
some isolated areas in backwater region, the entire State depicts