









































CHAPTER 10 - ENVIRONMENTAL IMPACT ASSESSMENT & MANAGEMENT

DETAILED PROJECT REPORT FOR JAIPUR METRO June 2011 f§ 15/32



CHAPTER 10 - ENVIRONMENTAL IMPACT ASSESSMENT & MANAGEMENT

Noise levels were measured at 10 locations along the project alignment at 2.0 m
away from the source as per standard practice. The noise level ranges are
summarized in Table 10.10. It could be concluded that the noise levels recorded
at various stations are 82db (day) and 68db (night).

Jaipur is no better, in fact the scenario in this capital city is nothing less than grim.
According to observation three wheelers, trucks and motor cycles remain the
chief source of noise pollution on Jaipur roads and is closely followed by
generators in residential and commercial areas. 15 of the 46 residential locations
surveyed have noise levels within the permissible range for 90% of the time in the
day. But on the other hand there is an extreme situation in few locations where
the noise levels are bit above the permissible levels round the clock. Even
silence zones like hospital areas are alarmingly noisy. Areas around important
hospitals like SMS Hospital have recorded sound levels above 70dB which is
about 100 times that of levels permitted even in residential areas. Apart from this
the major traffic corridors of the city cross even the critical 100dB mark in peak
hours. The rise in noise levels in the last two decades can be well accounted for
by the unprecedented rise in the vehicular population in the Jaipur district from
about 1 lakh vehicles in 1971 to about 16 lakhs in 2008.

From the Table 10.10 it can be observed that the noise levels are well within the
standards. The day noise level was found to be highest at Chand Pole Gate,
which is one of the busiest intersections of the city.

10.2 SOCIO-ECONOMICS

The Jaipur region has an extent of 1464 sgkm that includes the walled city and
the rest of Jaipur Nagar Nigam and rest of the area includes JDA area and the
satellite towns & villages.

Table 10.11
Important Statistic (2001 Census)
POPULATION
RAJASTHAN JAIPUR DISTRICT
Persons 5,64,73,122 52,52,388
Males 2,93,81,657 27,69,096
Females 2,70,91,465 24,83,292
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Decimal Population Growth +28.33 +59.37
Rates

Density of Population (per Sq. 165 373
Km)

Females per1,000 Males 922 875
Literate (Population in

percentage)

Persons 61.03 78.65
Males 76.46 86.96
Females 44.34 69.14

Source: Census of India-1991 and 2001.

The population of Jaipur city is 2324319 as per 2001 census. In terms of share,
87% of the total population lives in the JNN area, of which 7% lives in the walled
city. While the proportion of population living within the JNN has increased
(primarily due to expansion in area), the proportion of population in the walled city
has declined. This can be regarded as positive phenomena as the walled city is
already very densely populated. The Walled City has a spatial extent of only 6.7
sg.km but houses nearly four lakh people. The 2001 census shows that the
population of the Walled City has declined from 1991. The reason for this is out
movement of inhabitants from the area to new residential colonies being
developed in the periphery in want of better living environment. The population in
the rest of the JDA area does not show much growth from 0.347 million in1991 to
0.355 million in 2001 because JDA areas have been transferred to JNN. The rest
of the JDA areas also includes 495 villages with nearly 0.2 million population.
Rest of JDA areas accounted only for 18 % in 1991 and 13.2% in 2001 of the
total population. Decrease in population of the rest of the JDA area in 2001 is due
to the reconstitution of the municipal boundaries.
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Figure 10.4 : Density of Population- Jaipur Region

JDA Area

JMC Area Walled City

Infrastructure

Rapid industrialization of the area in the last couple of decades led to high
population growth since independence and has led to a high population density.
In a recent international survey Jaipur was ranked the 7th best place to visit in
Asia and in another poll it was ranked third among twelve major Indian cities.

Modern infrastructural facilities are developing fast, and in many cases surpass
those of larger cities like Delhi and Calcutta. The city is expanding very quickly
and has become a hot spot for development in Rajasthan. Jaipur International
Airport is located at a satellite location of Sanganer and offer flights to Delhi,
Mumbai, Ahmedabad, Bangalore, Kolkata and Guwahati along with sporadic
services to International locations such as Muscat, Sharjah, Dubai & Bangkok.

Since 2000 Jaipur has become a centre for education. The city is very peaceful
and many north Indian families prefer to send their offspring to Jaipur for higher
and technical education. Jaipur has more than 60 engineering colleges, 40
business management institutes, 15 pharmacy institutes, 4 hotel management
institutes, 3 medical colleges and 6 dental colleges. It also has 8 universities
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including Rajasthan University. Malaviya National Institute of Technology, Jaipur
is one of the best technical institutes in India.

Jaipur has a well maintained road network with flyovers and traffic lights with
closed circuit cameras. Police control room (PCR) vans are being equipped with
GPS to monitor locations and help maintain law and order.

Jaipur boasts of International Living standards with well planned colonies of grid
like patterns (sectors and blocks) and parks well maintained by JDA (Jaipur
Development Authority). Two new colonies Anupam vihar and Abhinav vihar
have been recently added to Jaipur by JDA. There are many shopping malls and
Multiplex which offer a urban lifestyle to Jaipurites.

SMS Cricket stadium is also located here, which is a popular venue for many
international matches and for Indian Premier League matches. Events like Jaipur
Jewelry Show and Jaipur Literature Festival are offering a common platform for
people not only from India but from other countries also, giving Jaipur a
cosmopolitan image.

SMS Hospital, SDMH (Durlabhji Hospital) and Fortis Hospital are among the most
famed hospitals of Jaipur. Apart from these, there are more than 40 small and
midsized hospitals in the city. Old city of Jaipur is highly congested, whereas
suburbs of Jaipur provide wide and free flowing roads. Tech Park built by
Mahindra Group has already become operational.

Economy

48 large and medium scale units, 19544 small scale units are working in 19
industrial areas (Bagru, Bassi, Bais Godam, Bindyaka, Dudu, Hirawala, Jetpura,
Jhotwara, Kaladera, Kanakpura, Kartarpura, Malviya Nagar, Phulera, Renwal,
Sanganer, Shahpura, Sitapura, Sudarshanpur and Vishwakarma).

Jaipur district is a centre for both modern and traditional industries. The main
industrial products include: acetylene gas, ACSR (Aluminum Conductor Steel
Reinforced) cable, all-purpose flour (maida), atta flour, ball bearings, bottling of
LPG, ceramics, pottery, cold roll strips, corrugated boxes, deoiled cakes, durries,
dyeing and printing, edible oil, electronic items, engraving on brass items, ferrous
and non-ferrous castings, gems and jewelry, general engineering and
manufacturing, granite slabs and tiles, hand-made paper, handicraft items,
halogen automobile headlamps, "hawai" chappals (sandals), household electrical
appliances, HT steel strips, iodized salt, lamps, laminated springs for railways,
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marble statues, marble tiles & slabs, moulded plastic components for electronics,
nitrochlorobenzene, oxygen gas, perfumes, pigments, plastic containers, P.P.
multiflament yarn, PVC cables, PVC doors, PVC footwear, canvas shoes,
Portland cement, readymade garments (clothing), re-roller products, semolina
(suji), steel furniture, steel ingots, stone grits, synthetic leather, suits & shirts
made of synthetic materials, tablets and capsules, two way radio and line,
washing soap, wheat, woollen carpets, refined vegetable oil and vanaspati ghee
heavy Steel fabrication, brass and lacquer work, enamel work, gems and
jewellery, granite tiles, handlooms, marble statues, printed cloth and textiles,
ready made garments, woollen and silk carpets.

Jaipur has been ranked 31 among the 50 Emerging Global Outsourcing cities.
Genpact and Infosys have their BPO already established and running
successfully. In fact Genpact has the fastest growing location in Jaipur. Real
Estate business is flourishing well for the last 2—-3 years. Some of the companies
already present here include MICO, Coca Cola, IBM, Ericsson and NEI populary
known as NBC Bearings.

Jaipur has regional office of Reserve Bank of India and many other prominent
international banks. India's largest integrated IT SEZ Mahindra World City,
planned by Jurong Consultant Singapore, covers nearly 3,000 acres (12 km?)
and is located on Jaipur Ajmer National Highway at a distance of 15 km from
Jaipur and has already attracted major companies like Infosys, TCS, Wipro, Tech
Mahindra, Truworth and Deutsche Bank.

India's one of its kind World Trade Park is also under construction in Malviya
Nagar. It will be having luxury hotel, business halls, five screen multiplex,
underwater restaurant and many showrooms of international brands. In coming
years it will be the hub for modern business development in Jaipur.

An International standard Convention Centre, Golf course and film city on Jaipur
Agra National highway are also being planned.

Tourism is a significant part of Jaipur's economy. Some of the world's best hotels
are located here.
10.3 ENVIRONMENTAL IMPACTS

Based on the project particulars and existing environmental conditions potential
impacts have been identified that are likely to result from the proposed metro rail
project. The positive environmental impacts include reduction in traffic
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congestion, quick service and safety, less fuel consumption, reduction in air
pollution, reduction of noise level.

Components of Impact Assessment

Construction and operational phase of the proposed project comprises various
activities each of which may have an impact on environmental parameters.
Various impacts during the construction and operation phase on the environment
have been studied to estimate the impact on the environmental attributes and are
discussed in the subsequent section. The probable impacts of each of these
activities on various sectors of environment have been mentioned below under
three headings:

e Impacts due to Project Location

¢ |mpact due to project design;

¢ Impacts during Construction Phase
e Impacts during Operational Phase

All the potentially significant environmental impacts from the project are tabulated

in Table 10.12:
Table 10.12
Potential Significant Environment Impacts
Negative Positive
S. Impact Impact No
No. Impacts Short | Long | Short | Long | Impact

Term | Term | Term | Term

A. Project Location
I. Displacement of People 0
i. Change of land use 0
iii. Loss of trees/vegetation O
iv. Shifting of utilities
Impact on archeological
property

B. Construction Phase
Pressure on local

i. : 0
infrastructure

i Impact on water Quality O
Impact on air quality

iii. including dust O
generation

iv. Noise pollution 0
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Negative Positive
. Im Im N
NSo. Recls Short af:)ng Short pal(_::)ng Imp:ct
Term | Term | Term | Term
v, Traffic congestion and 0
loss of access
vi. Staking a_nd dispogal of O
construction material
vii. | Public health and safety 0
viii. | Social impact 0 0
C. | Operational Phase
i. Increase in Noise level ]
i Water Harvesting & o
Recharge
i Induced Infrastructure 0
development
v, Quality of life/ Human O
use value
V. Job Opportunities 0

10.3.1 Impact due to Project Location

Land-use changes: the alignment contains both elevated and underground
section along the road. The metro alignment will change the landscape and the
streetscape of the area. The project alignment is in zone-Il (having moderate
seismic intensity) of the seismic map of India (as per is: 1893, part-1, 2002), and
therefore it will have very low risk of potential damage due to earthquake.

No significant impact on geology is anticipated from proposed construction of
metro corridor activities except requirement of corridor building materials, which
would be supplied from approved quarry sites located nearby.

Loss of trees: the proposed metro lines are in urban/ city area and will not pass
through any forests. Hence no loss to forest is anticipated due to the project.
However due to the proposed metro construction 1158 mature trees are likely to
be lost. Trees are major assets in purifications of urban air, by utilizing CO, from
atmosphere and releasing oxygen into the air. With removal of these trees the
process for CO, conversion will get affected and the losses are reported below:

Total Number of Mature Trees 1158 nos.
Decrease in CO, absorption @ 21.8kg per year /tree for 8 201954.73 kg
years

Oxygen production @ 49kg per year /tree for 8 years 45392.85 kg
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Average consumption of oxygen for a person is about 182 kg/ year. It means
these trees will meet the requirement of about 1998 people round the year. The
total value of these trees lost is Rs. 13.89 lacs as shown in table below.

Total Loss of trees (No.) : 1158
Average cost of one tree (Rs.) : 1200
Total Loss (Rs.) : Rs. 13.89 lacs

Main species are Githithi, Babul, Neem, Peepal, Keekar, Pilkhan, Kakri, Chokar,
Laspasia, Sahtut, Bargad, Gulmohar, Baikan, Rudrakash, Ashok etc. trees act as
carbon sequestration. It is a carbon sink by removing the carbon and storing it as
cellulose while releasing oxygen back into the air.

SHIFTING OF UTILITIES AND DRAINAGES: There will be shifting of existing
water supply pipelines, electrical lines and drains. There are no major surface
water body present in the proposed corridor except some drains and sewer
system. But this will not affect construction and project implementation time
schedule.

10.3.2IMPACT DURING CONSTRUCTION PHASE

The impact during construction will be localized and short term with permanent
changes in use of surrounding land as compared to the current conditions.
Impact will be primarily related to the civil works and less intensive impact is
expected during erection of the equipment and trial operation. The most likely
negative impacts related to the construction works are given below:

e Pressure on local Infrastructure

e Soil erosion problems

e Solid Waste Generation

e Health risk at construction site,

e Traffic congestion and diversion problems,

e Excavated and Construction material Disposal problems,

e Water Contamination Problems

e Impact on Air Quality

e Impact on Noise Quality

e Displacement
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PRESSURE ON LOCAL INFRASTRUCTURE: During the construction stage,
there will be demand for basic amenities such as water, power, etc. for the
construction labour along with the requirement of construction activities which will
put pressure on the existing infrastructure. Considering the nature and the
magnitude of the project, impact shall be short term and low in magnitude and
are limited to construction phase only.

SOIL EROSION: Vegetation and top soil shall be disturbed during the
construction stage due to excavation and movement of vehicles and equipment.
The spillage of oil from machinery or cement residual from concrete mixer plants
might contaminate the soil if not properly collected and disposed off. However,
careful planning for the timing of cut and fills operations and re-vegetation would
be done by the proponent.

SOLID WASTE GENERATION: Problems could arise from dumping of
construction spoils (Concrete, bricks) waste materials (from contractor camps)
etc. causing surface and ground water pollution. However, it is proposed to have
ready mix concrete directly from batching plant for use at site. Batching plants will
be located away from the site. Other construction material such as steel, bricks,
etc. will be housed in a fenced stored yard. Balance material from these yards will
be removed for use/disposal. Mitigation measures include careful planning,
cleaning, redressing, landscaping and re-vegetation.

HEALTH RISK AT CONSTRUCTION SITE: since the project shall be confined to
proposed corridor area, hence no health related impact is envisaged within the
project influenced area during the construction stage. At the project site direct
exposure to dust generation is likely to cause health related impact especially
dust related diseases. This would be minimized by providing suitable respiratory
personal protective equipments (PPE) such as nose mask with suitable filters etc.

TRAFFIC CONGESTION AND DIVERSION PROBLEMS: The project area has
congested stretches where traffic movement is very slow and roads are very
narrow. Moreover, encroachment and traffic load on the designated CW are
heavy. Hence, traffic congestion during the construction phase will be a major
issue. Suitable temporary segregation of traffic will be undertaken, in order to
ease the load of traffic in the region. Also it will be appropriate to make these
roads as one way for smooth operation of construction activities and traffic.

DETAILED PROJECT REPORT FOR JAIPUR METRO June 2011 § 24/32



CHAPTER 10 - ENVIRONMENTAL IMPACT ASSESSMENT & MANAGEMENT

WATER CONTAMINATION PROBLEMS: Within the vicinity of project site no
major / designated water body except one irrigation canal are present. Also since
all construction related activities will primarily be confined to the enclosed
corridor, hence no major impacts on the water bodies present in project
influenced area are anticipated. Whatever impact due to accidental spills or due
to bad construction practice, shall be short term and low in magnitude and
confined to the construction period only.

IMPACT ON AIR QUALITY: Potential impacts on the air quality during the
construction stage will be due to the fugitive dust and the exhaust gases
generated in and around the construction site. These impacts will be short term.
Proper siting, use of efficient machinery and schedule maintenance shall
minimize such impacts.

IMPACT ON NOISE QUALITY: Noise is perceived as one of the most
undesirable consequences of construction activity. Due to the various
construction activities, there will be short-term noise impacts in the immediate
vicinity of the project corridor. The impact will be felt more in the congested areas
where utmost care has to be taken to reduce noise generation by using acoustic
enclosures for noise producing machines.

SOCIAL IMPACT: the social impacts during the construction stage could result
due to influx of migrant workers and associated induced development etc. This
will ensure a rise in the consumption of consumer goods in the local area, which
will tend to boost up the local economy. As local labours will be hired from the
vicinity of the project site, initial conflict is not envisaged. As far as possible local
labour within the project influenced area shall be utilized for the construction
purpose and all the activities related to construction worker shall be confined to
the project site only, hence no adverse social impacts are envisaged due to the
proposed project.

10.3.3 IMPACT DURING OPERATION PHASE

During the operation phase, there would be impacts on the Water, Noise and
refuse disposal problems with socio-economic impacts. The project may cause
the following negative impacts during operation of the project due to the increase
in the number of passengers and trains at the stations:

e Impact on Land Environment

¢ Noise pollution,

e Water supply and sanitation at Stations,

¢ Refuse disposal and sanitation, and

e Visual Issues
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IMPACT ON LAND ENVIRONMENT: During the operation phase, the
temporarily modified land use pattern such as temporary construction
camps/tents would be dismantled. The metro corridor, after completion of its
development, would consist of neat landscape with a pleasing outlook. As the
metro corridor will pass through some congested stretches of
residential/commercial areas, there would be increased scope for commercial,
industrial and residential development along the project corridor. Squatter
settlement and encroachment along the project metro corridor is very likely to
take place unless proper controlled, restricted zoning measures are adopted.

NOISE POLLUTION: Main sources of noise are traction motors, cooling fans,
wheel-rail interaction, electric generator and miscellaneous noise from rolling
stock. Ambient noise in railways increases with train speed. Roughness of the
contact surfaces of rail, wheel and train speeds are the factors which influences
the magnitude of rail wheel noise. Maximum noise level has been estimated as
64 dB(A) including background noise level as 20 dB(A) inside the Metro. Noise
level at a distance of 12.5m, 25m, and 50m from the alignment have been
calculated similarly and these comes out to be 57.2, 54.2 and 45.2 dB(A)
respectively.

IMPACT ON WATER SYSTEM: Public health facilities such as water supply,
sanitation and toilets are very much needed at the stations. It has been
recommended 45 litres per day water supply to persons working at stations.
Persons working on each stations will be about 30. Thus water demand on one
station works out to be about 11kld, out of them 7.5 kld wastewater will be
generated at each station that will be treated in the treatment plant. Water should
be treated before use upto WHO drinking water standards. Ground water shall be
used for this purpose. In addition, water will be required for contractor’s camps
during construction.

10.3.4 BENEFICIAL IMPACTS OF THE PROPOSED PROJECT
The introduction of Metro project will yield benefits from non-tangible parameters
such as saving due to vehicle operating costs and socio - economic benefits of
bulk transport of goods, less travel time, better accessibility, integration of
different modes of transport and low operational cost. Positive impacts have been
listed under the following headings:

e Employment Opportunities,
¢ Benefits to Economy,
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e Less Air Pollution,

e Quick Service and Safety,
e Less Fuel Consumption,

e Carbon Dioxide Reduction

10.4. SUMMARY OF IMPACTS AND MITIGATION MEASURES

A summary of the potential environmental impacts during construction and
operation phase along with recommended mitigation measures is presented in

matrix format in Table 10.13.

Table 10.13 Environmental Impacts and Mitigation Measures

Area

[Impacts

[Mitigation Measures

Construction Phase

Topography &

Change in existing profile

Suitable seismic design of the

sources due to use of
construction water.

geology of the land-use proposed corridor structures
¢ Disturbance on geological| will be adopted to mitigate the
setting due to quarrying. earthquake impacts.

Soil e Loosening of soil due tole Adequate drainage,
excavation, resulting| embankment consolidation &
increased soil erosion. slope stabilization will be

taken along the road to avoid
soil erosion.

Water use e |Impact on the local water|e Maximum rainwater

harvesting and minimum use
of existing water sources for
construction will be ensured to

sewage from construction
camps.

minimize likely impacts on
other users.

Water quality |e Increase of sediment load{e Sediment traps will be
in the run off from| provided to reduce sediment
construction sites load in construction

e Water pollution due to| wastewater.

Proper sanitation facilities will
be provided in construction
camps.

construction activities and
vehicular movement along
unpaved roads.

Air quality e Deterioration of air quality|e Construction materials will be
due to fugitive dusts| stored in enclosed spaces to
emission from| prevent fugitive emissions.

Truck carrying soil, sand and
stone will be duly covered to
avoid spilling.

Adequate dust suppression
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construction equipment &
vehicular traffic.

Area Impacts Mitigation Measures
e Deterioration of air quality] measures will be undertaken
due to gaseous emissions| to control fugitive dust.
from construction|e Low emission construction
equipment & vehicular| equipment & vehicles will be
traffic. used.
e Deterioration of air quality
due to emission from
asphalt and hot mix
plants.
Noise level e Increase in noise levelle Protective gears such as ear
due to operation off plugs etc. will be provided to

construction personnel
exposed to high noise levels
as preventive measure.

Low noise construction
equipment will be used.

Construction activities carried
out near residential area will
be scheduled to the day time

Metro corridors

only so that minimum
disturbances are caused to
people.
Floral & fauna (¢ Loss of 1158 trees due to|® Preferential plantation  of
construction of proposed| flowering trees with less

timber & fruit value will be
carried out.

Cooking fuel will be provided
to construction workers to
avoid cutting/felling of trees
for fuel wood.

Compensatory trees cost of
compensatory  afforestation
will be provided.

Rehabilitation
& resettlement

¢ No Impact will take Place

Project affected persons will be
re-habilitated.

Employment
& trading
opportunities

will
job

construction
the

e The
improve
opportunities

Most of the construction
laborers will be recruited from
local areas to alleviate social
tension of migration.

Some of the construction
materials like stone chips &
sand will be procured locally.
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Area [Impacts |Mitigation Measures

Operation Phase

Land-use &|e Change of land use by|e Planning agencies and
Encroachment| squatter/ encroachment| Collector/ Revenue Officer will
within ROW and induced| be involved for controlled
development outside the| development and prohibiting

ROW. squatter/ encroachment within
ROW.

Drainage e Filthy environment due to|e Drainage system will be
improper maintenance of| properly maintained.
drainage.

Air quality e The proposed project will|  Positive Impact

provide a reduced
vehicular emission load
atmosphere

Noise level e Noise pollution due tole Regular monitoring of noise
operation phase of| level at specified locations will
proposed Metro raill  be conducted.

corridor
Access e The proposed corridor will|  Positive Impact
help to increase the
accessibility of the project

site

Road safety |e Less vehicular movement|e Road signs, road markings,
will result to less| kerb paintings and road
accidental scenario furniture like overhead gantry

signs, roadway delineators
etc. will be provided.

e Adequate illumination will be
provided at interchange
locations

e Periodical inspection of the
corridor will be conducted to
detect anomalies in
pavement.

10.5 ENVIRONMENTAL MANAGEMENT PLAN

Based on the environmental baseline conditions, planned project activities and its
impact assessed, the set of measures to be taken during implementation and
operation to avoid, offset adverse environmental impacts or to reduce them to
acceptable levels, together with the action which needs to be taken to be
implemented are given in this section.
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10.5.1 Mitigation Measures

Based on the project description, environmental baseline data and environmental
impacts, it is proposed to prepare the environmental management plan for the
following:

a) Compensation for loss of land

b) Compensation for loss of trees

c) Compensatory afforestation and fencing

d) Compensation for relocation / resettlement
e) Water supply and sanitation

f) Noise control

g) Vibration control

a) Compensation for loss of land: The cost of land for compensation is taken
under the project cost.

b) Compensation for loss of trees: Compensation will be given for all trees which
will be destroyed during construction activity.

c) Compensatory afforestation: According to survey, about 1158 trees are likely to
be lost due to the project along the alignment. Ten times the number of trees is
proposed to be planted. Hence a 9000 plants are required to be planted in the
project area at a total cost of Rs. 13 lakh. It is presumed that government land
will be provided for afforestation; hence no land cost will be involved. The
recommended plant species for afforestation include Khejari, Castor,
Roida(sheesham), Khair, Kair, Harsingar, lemon, pepal, ber, babool, neem,
sirus,..gulmohar, arjun, papri, bottle brash, amla etc

d) Compensation for relocation/resettlement: The project involves relocation of
shops, commercial cum residential buildings along the alignment. Compensation
will be paid as per Government policy.

e) Water supply and sanitation: The public health facilities such as water supply
sanitation and toilets are much needed at project location. Water should be
treated before use upto WHO standards. In addition, water will be required for
contractor’s camps during construction for which additional arrangements have to
be made in consultation with the Corporation of Jaipur. The collection and safe
disposal of human wastes are among the most important problems of
environmental health. During the operation phase, adequate water supply and
sanitation facilities would be made available at all the stations. Properly designed
rain water harvesting systems will be installed at all stations to conserve water.
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f) Noise: There will be an increase in noise level in ambient air due to construction
and operation of metro rail. The increase in levels is marginal; hence local
population will not be adversely affected. However, the exposure of workers to
high noise levels especially near engine, vent shaft, etc. need to be minimized.
This can be achieved by job rotation, automation, protective devices, noise
barriers, and soundproof compartments, control rooms, etc. The workers
employed in high noise level area could be employed in low noise level areas.
Automation of equipment and machineries, wherever possible should be done to
avoid continuous exposure of workers to noise. At work places, where
automation of machineries is not possible, the workers exposed to noise should
be provided with protective devices. Special acoustic enclosures should be
provided for individual noise generating equipments, wherever possible.

g) Vibration control: Vibration emanates from rail-wheel interaction and the same
can be reduced by minimizing surface irregularities of wheel and rail, improving
track geometry, providing elastic fastenings, and separation of rail seat assembly
from the concrete plinth with insertion of resilient and shock absorbing pad.

10.6 ENVIRONMENTAL MONITORING PLAN

The environmental monitoring will be required for the construction and
operational phases. The parameters to be monitored are water quality, air quality
and noise level.

a) Water quality: Water quality parameters can be monitored one year before the
construction, during the construction phase and also for one year after the
completion of the project. Monitoring shall be carried out at least four times a year
to cover seasonal variations. The parameters for monitoring will be pH, total
dissolved solids, chlorides, nitrates, sulphates, total suspended solids, calcium,
iron, fluoride, total alkalinity, oil and grease, etc. Locations for monitoring can be
decided after the construction phase.

b) Air quality and noise level: Ambient air quality and noise level should be
monitored one year before the construction, during the construction phase, and
for one year after the completion of the project.

DETAILED PROJECT REPORT FOR JAIPUR METRO June 2011 f§ 31/32



CHAPTER 10 - ENVIRONMENTAL IMPACT ASSESSMENT & MANAGEMENT

10.7 ENVIRONMENTAL MANAGEMENT SYSTEM

The environmental management system constitutes provision of an
environmental division, which should be staffed by an environmental
engineer/officer, an environmental assistant and two other assistants. The task
assigned should include supervision and coordination of monitoring and
implementation of environmental mitigation measures. An environmental advisor
shall review progress of the division every year.
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CHAPTER 11

COST ESTIMATES
11.1 INTRODUCTION

Detailed cost estimates for E-W Corridor taken up as phase-I from Mansarovar —
Badi Chaupar has been prepared covering civil, electrical, signaling and
telecommunications works, rolling stock, environmental protection, rehabilitation,
etc. considering 25 kV ac Overhead Traction System at April 2011price level. The
Cost estimate for this corridor has been worked out for entire Phase-I as well as
breakups for Phase-I A i.e Mansarovar to Chandpole and Phase-1 B Chandpole
to Badi Chaupar as described in para 11.2 of this chapter.

While preparing the capital cost estimates, various items have generally been
grouped under three major heads on the basis of (i) route km length of alignment,
(i) number of units of that item, and (iii) item being an independent entity. All
items related with alignment, whether elevated or at-grade or underground
construction, permanent way, traction, Signalling & telecommunication, whether
in main lines or in maintenance depot, have been estimated at rate per route km
basis. Cost of station structures, other electrical services at these stations
including Lifts & Escalators and Automatic Fare Collection (AFC) installations at
all stations have been assessed in terms of each station as a unit. Similarly
Rolling stock costs have been estimated in terms of number of units required. In
remaining items, viz. land, utility diversions, rehabilitation, etc. the costs have
been assessed on the basis of each item, taken as an independent entity.

In order to arrive at realistic cost of various items, costs have been assessed on
the basis of rates accepted for Delhi Metro Phase-Il. A suitable escalation factor
has been applied to bring these costs to April 2011price level. However rate for
elevated viaduct has been taken as per awarded rates for C1 contract of Jaipur
metro and rates for underground section & station has been approximated
according to the work awarded for DMRC’s underground section from Central
Secretariat to Mandi House. In some of the tenders, there is an element of taxes,
which has been excluded for working out the project cost. However the details of
taxes and duties are worked out separately.
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The capital cost has been worked out for E-W Corridor and Depot at Mansarovar.

11.2 CAPITAL COST ESTIMATE — E-W CORRIDOR
The capital cost of E-W corridor has been worked out as below:

Phase-I-Mansarovar to Badi Chopar (All inclusive Cost) .
Phase-lA-Part cost of Mansarovar to Chandpole (All inclusive Cost).

Phase-IB-Part cost of Chandpole to Badi Chopar (All inclusive
Cost).

The overall capital cost for Phase | at April 2011price level, works out to Rs.
2399Crore, excluding taxes and duties, but including general charges & design
charges @ 7% on all items except land and 3% contingencies on all items. The
capital cost estimates are shown at Table 11.2(a).

The Capital Cost estimate for Phase-IA at April 2011price level, works out to Rs.
1609Crore, excluding taxes and duties, but including general charges & design
charges @ 7% on all items except land and 3% contingencies on all items has
been given in Table 11.2(b).

The Capital Cost estimate for Phase-IB at April 2011price level, works out to Rs.
792Crore, excluding taxes and duties, but including general charges & design
charges @ 7% on all items except land and 3% contingencies on all items has
been given in Table 11.2(c).

11.3 Land
i)  Land requirements have been kept to the barest minimum & worked out on
area basis. For underground and elevated alignment, no land is proposed
to be acquired permanently, except small areas for locating entry/exit
structures, traffic integration, etc. at stations, and wherever the alignment is
off the road.

i)  Ground rent charges for 3 years @ 6% per year of the cost of land have
been provided for temporarily land requirement, in the project cost
estimates.
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iii) A total land requirement for E-W corridor is 19.145ha out of which 14.400ha
Is government and 4.745ha is private land.

iv) It is envisaged that requirement of land remain same for underground and
elevated options as no acquisition of land (except off the road locations) is
proposed in running section of viaduct in case elevated sections.
Requirement of land at station locations is increased marginally in case of
underground sections as certain facilities such as DG set, Chilling Plant,
Pump House and cooling Towers are required to be constructed at surface.
Land required for depots and construction depots remains same in both the
cases

v)  Government of Rajasthan has proposed Property Development for funding
the project after its commercial exploitation. However exact location of land
shall be finalized and made available by them in due course. The property
development shall be taken by the JMRC.

11.4 Formation, Alignment

i)  Underground section:- The basis of rate is as accepted for Phase-II of
Delhi Metro. A suitable escalation factor has been applied to bring these
costs to April 2011price level. Costs are worked considering underground
alignment to be done by Tunnel Boring Machines, except 220m lengths for
each station, which is proposed to be done along with station work. All the
stations are proposed to be constructed by cut & cover method.

i) Elevated Section: Rates are based on the accepted rates of Phase-Il of
Delhi Metro, duly updated to April 2011price level. Cost of viaduct length for
station has been included in elevated section. About 2 km length of viaduct
will be double height for which no extra cost is provided. However, additional
cost on this account to be charged to contingency.

11.5 Station Buildings
i)  Underground Stations: Rates for underground stations are based on cost
assessed for similar works for Delhi Metro Station works duly updated to
April 2011price level. This work cover U.G. alignment, as well as, other civil
electrical works like ventilation, air-conditioning, lifts & escalators, but does
not cover P-way, O.H.E, signaling and interlocking works, AFC installations.
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ii) Elevated Stations: Rates are based on accepted rates of Phase-Il of Delhi
Metro, duly updated to April 2011price level. The cost includes the general
services at the stations but excludes the cost of viaduct, lifts & escalators,
which have been considered separately under, respective items. One station
is planned at double height. The extra cost on double height account to be
charged to contingency.

11.6 Permanent Way

For elevated and underground sections, ballast-less track and for at-grade
section and Depot ballasted track has been planned. Rates are based on
accepted rates of Phase-Il of Delhi Metro, duly updated to April 2011price level
and duly corrected for the systems proposed for Jaipur Metro.

11.7 DEPOT

Car Maintenance Depot-cum-Workshop for E-W Corridor has been proposed at
Mansarovar. Costs of depot have been worked out for various items of building,
elevated structures, tracks, boundary wall & plants machinery etc.

11.8 UTILITY DIVERSIONS

The costs of utility diversions involved in the stretch have been considered
separately and provided for in the estimate. In addition to sewer/drainage/water
pipelines other important utilities works considered are road diversions, road
restoration etc. Cost provision has been made on route km basis based on
experience of Delhi Metro.

11.9 ENVIRONMENTAL IMPACT ASSESSMENT

Provision for environmental impacts of the proposed two Corridors of Jaipur
Metro has been made to cover various protection works, additional compensatory
measures, and compensation for loss of trees, compensatory afforestation and
fencing, monitoring of water quality, air/noise pollution during construction,
establishment of Environmental Division.

11.10 REHABILITATION & RESETTLEMENT
Provision towards compensation/rehabilitation of structure likely to be affected
has been assessed. Sufficient provision is kept in the estimate to cover the cost
of shifting of structures.

11.11 TRACTION & POWER SUPPLY
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Provisions have been made to cover following subheads:

OHE

Receiving-cum-Traction Sub-stations including cables.
ASS for elevated and at-grade stations.

Service connection charges for Receiving Sub-stations.
SCADA augmentation.

Miscellaneous items e.g. illumination, lifting T&P, etc.

The rates adopted for various items are based on costs of works being done for
Delhi Metro Phase-Il, duly updated to April 2011 price level.

11.12 ELECTRICAL SERVICES AT STATIONS

These are included in estimated costs of stations. Cost of escalators for elevated
stations have not been included in station costs, and therefore, are provided
under electrical estimates & shown separately.

11.13 SIGNALLING & TELECOMMUNICATION WORKS

The rates adopted are based on assessment done considering rates of similar
sub-system as accepted for Phase-ll of Delhi Metro, duly updated to April
2011price level and TPWS works. These rates include escalation during
manufacture & supply of equipment and their installation at site, but exclude CD
and WT.

11.14 AUTOMATIC FARE COLLECTION

Adopted rates are based on assessment done considering rates of similar works
in other metro projects, duly updated to April 2011price level. These rates
exclude CD & WT, but include escalation during the period of equipment
manufacture and their supply, including installation.

11.15 ROLLING STOCK

The estimated cost per coach at April 2011price level exclusive of taxes and
duties has been taken as Rs. 8.5crores per coach.

11.16 TAXES AND DUTIES

| DETAILED PROJECT REPORT FOR JAIPUR METRO PHASE - | March 2012 5/15



CHAPTER 11 - COST ESTIMATES

The component of Import Duty, Excise Duty and VAT is not included in the
Capital cost estimated. The estimated taxes and duties work out to Rs. 398 crore for
Phase-1 , Rs. 262crore for Phase-I A and Rs. 136 crore for Phase-I B for E-W Corridor
(Table 11.3 a, b,& ¢)

Table 11.2 (a) : Capital Cost Estimate
| | April 2011 Prices

Mansarovar to Badi Chopar
(Phase | : All inclusive Cost).

Total length = 12.067km, UG(C&C) =1.146 km, UG (TBM)=1.643 km, Elev =9.278 km

Total Station = 11 nos, UG = 3 nos., Elev = 8 nos

S. Item Unit Rate Qty. | Amount

No. (Rs. in

Cr.)
Without taxes
1.0 | Land

a Government Land ha 0.00 14.4 0.00
b | Private Land ha 20.00 | 4.745 94.90
c 'I(';%rr%%orary Land (On Rent for 3 Years By ha 090 | 10.00 0.00
1.1 | Boundary r km 0.71| 1.97 1.40
Sub Total (1) 105.30

2.0 | Alignment and Formation

Underground section by T.B.M excluding R.

21 station length (220m each) Km. 12500 1423 177.90
Underground section by Cut & Cover R.
2.2 exclud?ng Station length (2y20m each) Km. 87.18| 0.706 61.58
2:3 o . R 2125
Elevated section including station length Km. 9.278 197.16
2.4 R.
Entry to depot Km. 21.25 1.000 21.25
Sub Total (2) 457.88
3.0 | station Buildings
3.1 | Underground Station(220 m length) incl. EM
works, lifts, escalators, VAC etc.
Each
a Underground Station- Civil works Each | 114.39 | 3.000 343.16
b Underground Station- EM works etc. 52 07
Each ' 3.000 156.20
3.2 | Elevated stations Each
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a Type (A) way side- civil works Each | 11.12 | 4.000 44.46
b | Type (A) way side- EM works etc Each 2.18 | 4.000 8.72
c Type (B) Way side with signalling-civil works | Each 12.85| 2.000 25.69
d Type (B) Way side with signalling-EM works
etc Each 23015 000 4.60
e Type (C), Terminal station -civil works Each 13.89 | 2.000 27.79
f Type (c), Terminal station -EM works Each 2.72 | 2.000 5.45
3.3 | OCC bldg.
a OCC bldg.-civil works LS 5.00 | 1.000 5.00
b OCC bldg.-EM works etc LS 2.00 | 1.000 2.00
c Elevated Architectural finish-Civil works Each 4.34 | 8.000 34.71
d \T\glghg school at mansarowar Depot-civil s 434! 1.000 4.34
e \Tvz)etlsslng school at mansarowar Depot-EM s 108 1.000 108
Sub Total (3) 663.21
4.0 Depot
a Civil works LS 65.08
b EM works etc LS 43.39
Subtotal (4) 108.47
50 | P-Way
5.1 ggl(l;ztr!ess track for elevated & underground K|§r,] | 6.73 | 13.067 8783
5.2 Saallasted track for at grade alignment in R. 206 | 5.000 10.30
epot Km.
Subtotal (5) 98.18

6.0 | Traction & power supply incl. OHE, ASS
etc. Excl. lifts & Escalators

6.1 | UG Section R.Km. | 11.93| 2.789 33.28
6.2 | Elevated section R.Km. 6.51 | 10.278 66.89
6.3 | Lift for elevated stations Each 0.18 | 32.000 5.90
6.4 | Escalator for elevated stations Each 0.69 | 32.000 22 21
Subtotal (6) 128.29
7.0 | Signalling and Telecom.
7.1 | Sig. & Telecom. R.
) km. | 3213067 | 187.10
7.2 | Automatic fare collection Stn.
a Underground section Each 2.71| 3.000 8.14
b Elevated stations Each 2.71| 8.000 21.69
Sub Total (7) 216.93
8.0 | R & Rincl. Hutments etc. LS 10.85
Subtotal (8) 10.85

| DETAILED PROJECT REPORT FOR JAIPUR METRO PHASE - | March 2012 7/15



CHAPTER 11 - COST ESTIMATES

9.0 | Misc. Utilities, road works, other civil R.
works such as median stn. signages Km.
Environmental protection
a Civil works+EM works R. 271
Km. ' 12.048 32.67
Subtotal (9) 32.67
10.0 | Rolling Stock Each 8.50 | 40.000 340.00
Subtotal (10) 340.00
11.0 | Capital expenditure on security LS
a Civil works LS 16.27
b EM works etc LS 5.42
Subtotal (11) 21.69
12.0 | Total of all items except Land 2078.17
13.0 | General Charges incl. Design charges @
7 % on all items except land 145.47
14.0 | Total of all items including G. Charges
except land 2223 64
15.0 | Contingencies @ 3 % 66.71
16.0 | Gross Total 2290.35
Cost without land = 2290
Cost with land = 2399
Table 11.2 (b) : Capital Cost Estimate
Mansarovar to Chandpole
(Phase | A: All inclusive Cost).
Total length = 9.718km, UG(C&C) =0.44km, Elev =9.278 km
Total Station = 9nos, UG = 1nos., Elev = 8 nos
S. Iltem Unit Rate Qty. | Amount
No. (Rs. in
Cr.)
Without taxes
1.0 |Land
a | Government Land ha 0.00 | 13.35 0.00
b | Private Land ha | 20.00 | 475 | 94.90
c Temporary Land (Government) ha 5.00 10.00 9.00
1.1 | Boundary rkm | 071 | 1.97 1.40
Subtotal (1) 105.30
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2.0 | Alignment and Formation
Underground section by T.B.M excluding R.
2.1 station length (220m each) Km. 125.00 | 0.000 0.00
Underground section by Cut & Cover excluding R.
2.2 Station length (220m each) Km. 87.18 | 0.220 19.18
2.3 R. 2195
Elevated section including station length Km. ' 9.278 | 197.16
2.4 R.
Entry to depot Km. 21.25 1.000 21.25
Subtotal (2) 237.59
3.0 | station Buildings
3.1 | Underground Station(220 m length) incl. EM
works, lifts, escalators, VAC etc. Each
a Underground Station- Civil works Each | 114.39 | 1.000 | 114.39
b Underground Station- EM works etc. Each | 52.07 | 1.000 52.07
3.2 | Elevated stations Each
a Type (A) way side- civil works Each | 11.12 | 4.000 | 44.48
b | Type (A) way side- EM works etc Each | 2.18 | 4.000 | 8.72
c Type (B) Way side with signalling-civil works Each | 12.85 | 2.000 25.69
d Type (B) Way side with signalling-EM works etc | Each 2.30 2.000 4.60
e Type (C), Terminal station -civil works Each | 13.89 | 2.000 27.79
f Type (c), Terminal station -EM works Each 2.72 2.000 5.45
3.2 | OCC bldg.
a OCC bldg.-civil works LS 5.00 1.000 5.00
b OCC bldg.-EM works etc LS 2.00 | 1.000 2.00
c Elevated Architectural finish-Civil works Each 4.34 8.000 34.71
d Training school at mansarowar Depot-civil
works LS 4.34 | 1.000 4.34
e Training school at mansarowar Depot-EM 108 1.000 1.08
works LS
Subtotal (3) 330.32
4.0 Depot
a Civil works LS 65.08
b EM works etc LS 43.39
Subtotal (4) 108.47
50 | P-Way
5.1 | Ballastless track for elevated & underground R.
Section Km. 6.73 | 10.718 | 72.08
5.2 | Ballasted track for at grade alignment in depot Klfﬁ 206 5 000 10.30
Subtotal (5) 82.39
6.0 | Traction & power supply incl. OHE, ASS etc.
Excl. lifts & Escalators
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6.1 | UG Section R.Km. | 11.93 | 0.440 5.25
6.2 | Elevated section R.Km. | 651 | 10.278| 66.89
6.3 | Lift for elevated stations Each 0.18 | 32.000 5.90
6.4 | Escalator for elevated stations Each 0.69 |32.000| 2221
Subtotal (6) 100.26
7.0 | Signalling and Telecom.
7.1 | Sig. & Telecom. R.
km. | %32 | 10718 | 153.46
7.2 | Automatic fare collection Stn.
a Underground section Each 2.71 1.000 2.71
b Elevated stations Each 2.71 | 8.000 21.69
Subtotal (7) 177.87
8.0 | R & Rincl. Hutments etc. LS 8.70
Subtotal (8) 8.70
9.0 | Misc. Utilities, roadworks, other civil works R.
such as median stn. signages Km.
Environmental protection
a Civil works+EM works R. 271
Km. ' 9.718 26.35
Subtotal (9) 26.35
10.0 | Rolling Stock Each 8.50 | 32.000| 272.00
Subtotal (10) 272.00
11.0 | Capital expenditure on security LS
a Civil works LS 13.10
b EM works etc LS 4.36
Subtotal (11) 17.46
12.0 | Total of all items except Land 1361.40
13.0 | General Charges incl. Design charges @ 7
% on all items except land 95.30
14.0 | Total of all items including G. Charges
except land 1456.70
15.0 | Continegencies @ 3 % 43.70
16.0 | Gross Total 1500.40
Cost without land = 1500
Cost with land = 1609
Table 11.2(c) : Capital Cost Estimate (Option I11)
April 2011
Prices
Chandpole to Badi Chopar
(Phase IB : All inclusive Cost).
Total length = 2.349km, UG(C&C) =0.706km, UG (TBM)=1.643 km,
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Total Station = 2nos, UG = 2nos.

s Amount
N ' Item Unit Rate Qty. (Rs. in
0.
Cr)
Without taxes
1.0 | Land
a Government Land ha 0.00 1.05 0.00
b Private Land ha 20.00 0.00 0.00
c Temporary Land (Government) ha 0.00 1.95 1.75
1.1 | Boundary rkm 0.71 0.38 0.27
Subtotal (1) 2.02
2.0 | Alignment and Formation
Underground section by T.B.M
2.1 excluding station length (220m each) R.Km. | 125.00 1.42 177.88
Underground section by Cut & Cover
2.2 | excluding Station length (220m | R.Km. 87.18 0.49 42.37
each)
Subtotal (2) 220.24
3.0 | Station Buildings
Underground Station(220 m length)
3.1 | incl. EM works, lifts, escalators, VAC Each
etc.
a Underground Station- Civil works Each 114.39 2.00 228.77
Underground Station- EM works etc. Each 52.07 2.00 104.13
3.2 | Elevated stations Each 0.00
Subtotal (3) 332.91
4.0 Depot
Subtotal (4) 0.00
50 | P-Way
51 Ballastless track f(_)r elevated & R Km. 6.73 235 15.80
underground Section
59 Br_:lllasted t_rack for at grade R KM. 206
alignment in depot
Subtotal (5) 15.80
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Traction & power supply incl.
6.0 | OHE, ASS etc. Excl. lifts &

Escalators
6.1 | UG Section R.Km. 11.93 2.35 28.03
Subtotal (6) 28.03
7.0 | Signalling and Telecom.

7.1 | Sig. & Telecom. R. Km. 14.32 2.35 33.63

7.2 | Automatic fare collection Stn.
a Underground section Each 2.71 2.00 5.42
b Elevated stations Each 2.71 0.00 0.00
Subtotal (7) 39.06
8.0 | R &R incl. Hutments etc. LS 2.15
Sub Total (8) 2.15

Misc. Utilities, roadworks, other
civil works such as median stn.

9.0 signages Environmental R.Km.
protection
a Civil works+EM works R. Km. 2.71 2.35 6.37
Subtotal (9) 6.37
10.0 | Rolling Stock Each 8.50 8.00 68.00
Subtotal (10) 68.00
11.0 | Capital expenditure on security LS
a Civil works LS 3.17
b EM works etc LS 1.06
Subtotal (11) 4.22
12.0 | Total of all items except Land 716.77
General Charges incl. Design
13.0 | charges @ 7 % on all items except 50.17
land
15.0 | Continegencies @ 3 % 23.01
16.0 | Gross Total 789.96
Cost without land = 790
Cost with land = 792
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Table 11.3(a) : Details of Taxes and Duties

Description Total cost Taxes and duties Total
without excise taxes &
S. No. custom .
Taxes & duty VAT  duties
duty (Cr.) c
duties (Cr.) (Cr) (Cr)

1 Alignment & Formation

Underground 239.48 15.05 12.09 16.18 4331

Elevated & entry to Depot 218.41 1575 21.08 36.83
2 Station Buildings

Underground station-civil works 343.16 2156 17.32 23.18 62.07

Underground station-EM works 156.20 16.36 6.84 9.15 32.35

Elevated station - civil works 137.00 9.88 13.22 23.10

Elevated station-EM works 19.85 0.83 1.39 1.86 4.08
3  Depot

Civil works 65.08 4.09 3.28 4.40 11.77

EM works 43.39 1.82 3.04 4.07 8.92
4  P-Way 98.18 16.45 1.72 230 2047
5 Traction & power supply

Traction and power supply 100.17 8.39 5.26 7.04 20.70

a) Lifts 5.90 0.74 0.21 0.28 1.22

b) Esclators 22.21 4.65 4.65
6 SandT Works

S&T 187.10 31.35 3.85 5.16 40.37

AFC 29.83 4.69 0.77 1.03 6.48
7 R &R hutments 10.85 1.36 1.36
8 Misc.

Civil works 24.50 1.77 2.36 4.13

EM works 8.17 0.72 0.96 1.67
9 Rolling stock 340.00 62.67 2.73 3.66 69.06
10 Security

Civil works 16.27 1.17 1.57 2.74

EM works 5.42 0.56 0.75 131

Total 2078.17 188.74 88.84 120.27 397.86

Total taxes & Duties 398
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Table 11.3(b) :

Description

Alignment & Formation

Underground
Elevated & entry to Depot

Station Buildings
Underground station-civil works
Underground station-EM works
Elevated station - civil works
Elevated station-EM works

Depot
Civil works
EM works

P-Way

Traction & power supply
Traction and power supply
a) Lifts

b) Esclators

S and T Works
S&T
AFC

R & R hutments

Misc.
Civil works
EM works

Rolling stock
Security

Civil works
EM works

Total

Total taxes & Duties

CHAPTER 11 - COST ESTIMATES

Details of Taxes and Duties

Total cost
without
Taxes &

duties (Cr.)

19.18
218.41

114.39
52.07
137.01
19.85

65.08
43.39
82.39
72.14

5.90
22.21

153.46
24.41
8.70
19.76
6.59
272.00
13.10
4.36

1361.40

Taxes and duties

custom
duty (Cr.)

1.21

7.19
5.45

0.83
4.09
1.82

13.81

6.04
0.74
4.65

25.72
3.83

50.14

125.60

excise
duty
(Cr)

0.97
15.75

577
2.28
9.88
1.39

3.28
3.04
1.44

3.79
0.21

3.16
0.63

1.43
0.58

2.19
0.94
0.45

57.67

VAT

1.30
21.08

7.73
3.05
13.22
1.86

4.40

4.07

1.93

5.07
0.28

4.23
0.84

1.09

1.91

0.77

2.93

1.26

0.60

78.28
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Total
taxes &
duties
(Cr)

3.47
36.83

20.69
10.78
23.10

4.08

11.77

8.92
17.18
14.91

1.22
4.65

33.11
5.30
1.09
3.33
1.35

55.25
221
1.05

261.56

262
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Table 11.3(c) : Details of Taxes and Duties

Description Total cost Taxes and duties Total
without excise taxes &
S. No. custom .
Taxes & duty VAT  duties
duty (Cr.) c
duties (Cr.) (Cr) (Cr.)

1 Alignment & Formation

Underground 220.24 13.84 11.12 1488 39.84
2  Station Buildings

Underground station-civil works 228.77 1438 1155 1546 41.38

Underground station-EM works 104.13 10.91 4.56 6.10 21.57
3  Depot 0.00
4  P-Way 15.80 2.65 0.28 0.37 3.29
5  Traction & power supply

Traction and power supply 28.03 2.35 1.47 1.97 5.79
6 SandT Works

S&T 33.63 5.64 0.69 0.93 7.26

AFC 5.42 0.85 0.14 0.19 1.18
7 R &R hutments 2.15 0.27 0.27
8 Misc.

Civil works 4,78 0.34 0.46 0.81

EM works 1.59 0.14 0.19 0.33
9 Rolling stock 68.00 12.53 0.55 0.73 1381
10 Security

Civil works 3.17 0.23 0.31 0.53

EM works 1.06 0.11 0.15 0.25

Total 716.77 63.14 31.17 4199 136.30

Total taxes & Duties 136
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CHAPTER 12

FINANCING OPTIONS, FARE STRUCTURE
AND FINANCIAL VIABILITY

12.1 INTRODUCTION
The Jaipur MetroPhase-I project, East west Corridor, consists of 12.067 Kms route
length from Mansarovar to Badi Chaupar is proposed to be constructed with an
estimated cost as per details are shown in table 12.1 below:-

Table 12.1(Rs./Crore)

Estimated Cost
Route .
Corridor Length with Central Completion cost
(KMs) Taxes _at Apr-
2011 price level
Mansarovar to Badi
Chaupar ( total in 12.067 2677.00 3149.00
Phase-I)
Mansarovar to
Chandpole (phase | A) 9.718 1792.00 2023.00
Chandpole to Badi
Chaupar (Phase | B) 2.349 885.00 1126.00

The estimated cost at April-2011 price level includes total amount of Rs.21.69 Crore
as one-time charges of security personnel towards cost ofbarracks, hand held and
door detector machine etc. However, the recurring cost towards salary and
allowances of security personnel have not been taken into account in FIRR

calculation.

12.2Costs

12.2.1 Investment Cost

12.2.1.1 For the purpose of calculating the Financial Internal Rate of Return (FIRR), the
completion cost with central taxes have been calculated by taking escalation factor
@5% PA. It has been assumed that Government of Rajasthan will exempt local
taxes or reimburse the same. The impact of proposed Goods & Service Tax Act
(GST) has not been considered in the calculation.
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The construction work in respect of Phase-IA of 9.718 KMs from Mansarovar to
Chandpole as already taken up and scheduled for commercial operation from 1%July-
2013. However for the balance portion, the work willbe taken up inApril, 2012 and
expected to be completed in the year 2016-17. The Revenue Opening Date (ROD)
for this part has been assumed as 01.04.2017. The total completion costs duly
escalated and shown in the table 12.2 have been taken as the initial investment. The
cash flow of investments based on completion cost is separately is placed in Table —

12.2 asbelow.

Table 12.2Y ear wise | nvestment-With Central Taxes
(Figsin Rs/Crore)

Estimated Cost at Completion Cost for Completion | Completion
FIY April 2011 Phase-| Cost for Cost for
Phase-1 A Phase-I B
2010-11 46.00 46.00 46.00 0.00
2011-12 378.00 395.00 393.00 2.00
2012-13 632.00 693.00 596.00 97.00
2013-14 554.00 641.00 487.00 154.00
2014-15 369.00 449.00 287.00 162.00
2015-16 345.00 440.00 214.00 228.00
2016-17 177.00 237.00 0.00 235.00
2017-18 176.00 248.00 0.00 248.00
Total 2677.00 3149.00 2023.00 1126.00

12.2.1.2 Although the construction of Phase-IB from Chandpole to Badi Chaupar is expected
to get over by 31°% March 2017, the cash flow spills up to March 2018 on account of
payment normally required to be made to the various contractors up to that period
necessitated by contractual clauses.

12.2.1.3 The land cost is divided in initial 3years for Phase-1A and IB separately during which
it is expected that the land acquisition work would be over and related payments
would have to be released.

12.2.1.4 The escalation factor used is 5% p.a.

12.2.2 Additional Investment
Total investment provided in the FIRR calculation towards requirement of additional
rolling stock duly escalated @5% PA is placed in table 12.3 as under: -
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Table 12.3- Additional Investment towards Rolling Stock

(Rs/Crore)
With Taxes & Duties
2021-22 2031-32
No of Cars Amount No of Cars Amount
20 367 28 838

12.2.3. Operation & Maintenance (O&M) Costs
12.2.3.1 The Operation & Maintenance costs can be divided into three major parts: -
0] Staff costs
(i) Maintenance cost which include expenditure towards upkeep and
maintenance of the system and consumables& Misc. Office
overheads.
(i) Energy costs

The staff is assumed to be provided @ 35 persons per kilometre. The escalation
factor used for staff costs is 9% per annum to provide for both escalation and growth in
salaries. The staff cost has been worked out by considering pay scale wise O&M employees

on roll as on 01.04.2011 and allowances as per DMRC rules.

The cost of other expenses is based on the actual O & M unit cost for the Delhi Metro
Phase-Il project. The rate of electricity assumed in the Delhi Metro study is about Rs. 2.30
per unit whereas at present in Jaipur the applicable rate is Rs. 3.63 per unit. The latter has
been used for all calculations. The O&M cost (excluding staff cost) has been obtained by
providing an escalation of 5% per annum towards energy cost, 5% towards Maintenance
cost.

12.2.3.2 The O&M cost of phase | corridor has been tabulated in Table 12.4as below:
Table 12.4 Operation and M aintenance Costs

(Figsin RgCrore)

YEAR Staff ~ [Maintenancel poo oy | Total
Expenses

2013 - | 2014 11.65 7.29 7.68 26.61
2014 - | 2015 16.93 9.72 10.75 37.39
2015 - | 2016 18.45 10.20 11.29 39.94
2016 - | 2017 24.95 10.71 11.85 4751
2017 - | 2018 36.85 13.82 12.44 63.12
2018 - | 2019 40.17 14.52 13.06 67.75
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YEAR Staff ~ [Maintenancel poo oy | Total
Expenses
2019 - | 2020 43.78 15.24 15.76 74.79
2020 - | 2021 47.73 16.00 16.55 80.28
2021 - | 2022 52.02 16.80 26.06 94.89
2022 - | 2023 56.70 17.64 27.37 101.71
2023 - | 2024 61.81 18.53 28.74 109.07
2024 - | 2025 67.37 19.45 30.17 116.99
2025 - | 2026 73.43 20.42 31.68 125.54
2026 - | 2027 80.04 21.45 33.27 134.75
2027 - | 2028 87.24 22.52 34.93 144.69
2028 - | 2029 95.10 23.64 36.68 155.42
2029 - | 2030 103.65 24.83 38.51 166.99
2030 - | 2031 112.98 26.07 40.44 179.49
2031 - | 2032 123.15 27.37 62.27 212.79
2032 - | 2033 134.24 28.74 65.38 228.36
2033 - | 2034 146.32 30.18 68.65 245.15
2034 - | 2035 159.49 31.69 72.09 263.26
2035 - | 2036 173.84 33.27 75.69 282.80
2036 - | 2037 189.49 34.93 79.47 303.89
2037 - | 2038 206.54 36.68 83.45 326.67
2038 - | 2039 225.13 38.51 87.62 351.26
2039 - | 2040 245.39 40.44 92.00 377.83
2040 - | 2041 267.47 42.46 96.60 406.54
2041 - | 2042 291.55 44.58 101.43 437.56
2042 - | 2043 317.79 46.81 106.50 471.10
2043 - | 2044 346.39 49.15 111.83 507.37
2044 - | 2045 377.56 51.61 117.42 546.59
Depreciation

Although depreciation does not enter the FIRR calculation (not being a cash outflow)
unless a specific depreciation reserve fund has been provided, in the present

calculation, depreciation calculations are placed for purpose of record.

12.2.4 Replacement Cost
The replacement costs are provided for meeting the cost on account of replacement
of equipment due to wear and tear. With the nature of equipment proposed to be
provided, it is expected that only 50% of the Signalling and Telecom and 25% of
electrical works would require replacement after 20 years. Further, 50% of the
Signalling and Telecom and 25% of electrical works would require replacement after
30 years. These costs have been provided duly escalated @ 5% per annum.
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12.3. Revenues
The Revenue of Jaipur metro mainly consists of fare box collection and other

incomes from property development, advertisement, parking etc.

12.3.1 Fare box
The Fare box collection is the product of projected ridership per day and applicable
fare structure based on trip distribution at different distance zones.

12.3.2 Traffic

12.3.2.1 (a) The projected ridership figures years are as indicated in table 12.5 as below: -

Table 12.5- Projected Ridership

Year Trips per day (lakhs)
2013-14 1.21
2017-18 2.48
2021-22 2.93
2031-32 4.22
2041-42 4.43

(b) The growth rate for traffic is assumed at 5% Per Annum upto 2018-19,4.5% Per
Annum from 2019-20 to 2028-29and thereafter @ 0.5% per annum.

12.3.2.2 Trip Distribution
The trip distribution has been worked out by considering average lead of 5.35 KM and
with an assumption that a passenger will travel in the network of Phase-1 & Phase-ll,

which is placed in Table 12.6 below: -

Table 12.6- Trip Distribution

Distance in kms. Percent distribution
0-2 15.00%
2-4 30.00%
4-6 30.00%
6-9 15.00%

9-12 3.00%
12-15 2.00%
15-18 1.00%
18-21 1.50%
21-24 1.00%
24-27 1.00%
27-31 0.50%
Total 100.00%
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The graphic presentation of the same is placed below in Figure-12.1.

Figure 12.1 —Trip Distribution
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12.3.2.3 Fare Structure
The fare structure of Delhi Metro was compared with the existing fare of Buses, Auto
and other general modes of public transport in Jaipur and it was reported that the
same is mostly coming at par of the Delhi Metro Fares structures as fixed by a fare
fixation committee in 2009. The same, therefore have been assumedwhich have
been duly escalated @10% for every two years and is placed in table 12.7.

Table 12.7- Fare Structure in 2013-14

Distance in kms. Metro Fare (Rs.)
0-2 9.00
2-4 12.00
4-6 14.00
6-9 17.00

9-12 18.00
12-15 21.00
15-18 22.00
18-21 24.00
21-24 25.00
24-27 27.00
27-31 28.00

The above fare structure will remain unchanged during the first two years of
operations. Comparison of Proposed Jaipur Metro Fare with Prevailing Fare Structure

in different PT/IPT modes of Jaipur is given in the table below.
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(Rs.)
Comparison of Proposed Jaipur Metro Fare with Prevailing Fare Structure in different PT/IPT
modes of Jaipur
Distance | Auto Rickshaw Jaipur Jaipur Proposed Fare | Proposed Fare
in K.M. | Fare Buses Buses Structure in Structure in

(Non AC) (AC) Fare | Jaipur Metro, if | Jaipur Metro, if

Fare commissioned | commissioned

on date on 01.07.2013

or before in
2013.

0-2 13 6 10 8 9
2-4 29 6 10 10 12
4-6 45 10 15 12 14
6-9 69 10 15 15 17
9-12 93 10 20 16 18
12-15 117 12 20 19 21
15-18 141 12 25 20 22
18-21 165 12 25 21 24
21-24 189 12 30 22 25
24-27 213 18 30 24 27
27-31 237 18 30 25 28

From the above , it may be seen that the Metro Fare proposed are comparable to the
existing fare structure for other modes in Jaipur and if need be, there is margin to
increase the fares by about a rupee or two in the higher kilometre slab beyond 15-18
Km.

12.4 Other sources of revenues
Advertisement & Other revenuehave been taken as 10% of fare box revenue. It
mainly includes the commercial earnings from rentals at Stations and Depot, leasing
of parking rights at stations, advertisement on trains and tickets, advertisements
within stations and parking lots, advertisements on viaducts, columns and other metro
structures, co-branding rights to corporates, film shootings and special events on

metro premises.

As per the details provided by JMRC, Jaipur Metro propose to put 12.50 hectors of
lands for this Phase for exploitation for Real Estate Development with the
involvement of established Developers. The property development models can be
designed in a way that not only the upfront receipts but also the regular receipts in the
development of lease rentals can be ensured to supplement the fare box collection
and reduce the fare structure. No upfront revenue has been built up in this phase
since the same has been planned to deploy parking lots at the Depot.
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12.5

The SPV i.e., IMRC will give the land free of cost to the developer. The developer
will bring equity to the extent of Rs.212 crore and the balance amount towards
construction and upfront money planned for parking lots is to be arranged by the
developer at the interest of 12% from Market as Debt. The estimated development
cost will be Rs.850crore. It is assumed that the rental revenue will accrue to the
developer from the FY 2016-17 which has been escalated @5% every year. Out of
the estimated rental income, apart from meeting maintenance expenditure, the
developer will repay the loan and interest. After meeting these obligations and
retaining 15% return on his equity with an escalation @5% every year, the residual
rental earnings will accrue to JMRC, which has been taken into account in the FIRR
calculations.

The income from PD from standalone land parcel have been worked out based on
the experience of DMRC by taking lease rent @ Rs.45/sq. ft., in 2013-14 construction
cost of the development @ Rs.20,000/- per sqg.mtr., maintenance charge of the
development @ 20% of the lease rent income and FAR of 3 which is as per enclosed
Table 12.17.11.

Financial Internal Rate of Return (FIRR)

12.5.1 The Financial Internal Rate of Return (FIRR) obtained with the above revenues and

costs for 35 years ,including construction period, are placed in table 12.8: -

Table 12.8- FIRR: (Cost with central taxes)

Particulars Cost including DMRC portion

FIRR 8.24%

12.5.2 The FIRR with central taxes is produced in Table 12.9

Table 12.9 —FIRR (Rs./Crore)

Outflow Inflow Neélg\?fh
Year Completion | Addition Running R_?T[])La;ﬁe Total Fare Box Egr\:]eg%? Total IRR
Cost al Cost Expenses Costs Revenue ADVT& Revenue
costs others
2010 2011 46 46 0 0 -46
2011 2012 395 395 0 -395
2012 2013 693 693 0 -693
2013 2014 641 26.61 668 68.00 6.80 74.8 -593
2014 2015 449 37.39 486 96.00 9.60 105.60 -381
2015 2016 440 39.94 480 110.00 11.00 121.00 -359
2016 2017 237 4751 285 116.00 67.60 183.60 -101
2017 2018 248 63.12 311 167.00 -69.30 97.70 -213
2018 2019 0 67.75 68 175.00 -39.50 135.50 68
2019 2020 0 0 74.79 75 201.00 -6.90 194.10 119
2020 2021 0 0 80.28 80 210.00 27.00 237.00 157
2021 2022 0 367 94.89 462 243.00 66.30 309.30 -153
2022 2023 0 0 101.71 102 254.00 80.40 334.40 233
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Outflow Inflow Net Cash
Flow
Revenue
Year Completion | Addition Running R_%)La;ﬁe Total Fare Box | from PD, Total IRR
Cost al Cost Expenses Costs Revenue ADVT& Revenue
costs
others

2023 | - 2024 0 0 109.07 109 295.00 98.50 393.50 284
2024 | - 2025 0 0 116.99 117 308.00 114.80 422.80 306
2025 | - 2026 0 0 125.54 126 354.00 133.40 487.40 362
2026 | - 2027 0 0 134.75 135 370.00 150.00 520.00 385
2027 | - 2028 0 0 144.69 145 427.00 170.70 597.70 453
2028 | - 2029 0 0 155.42 155 446.00 188.60 634.60 479
2029 | - 2030 0 0 166.99 167 491.00 209.10 700.10 533
2030 | - 2031 0 0 179.49 179 494.00 225.40 719.40 540
2031 | - 2032 0 838 212.79 1051 572.00 248.22 820.22 -230
2032 | - 2033 0 0 228.36 228 575.00 316.50 891.50 663
2033 | - 2034 0 0 245.15 245 633.00 336.30 969.30 724
2034 | - 2035 0 0 263.26 447 710 636.00 349.60 985.60 275
2035 | - 2036 0 0 282.80 380 663 708.00 370.80 1078.80 416
2036 | - 2037 0 0 303.89 304 711.00 386.10 1097.10 793
2037 | - 2038 0 0 326.67 327 785.00 409.50 1194.50 868
2038 | - 2039 0 0 351.26 351 789.00 426.90 1215.90 865
2039 | - 2040 0 0 377.83 378 878.00 452.80 1330.80 953
2040 | - 2041 0 0 406.54 407 883.00 471.30 1354.30 948
2041 | - 2042 0 0 437.56 438 973.00 499.30 1472.30 1035
2042 | - 2043 0 0 471.10 471 978.00 520.80 1498.80 1028
2043 | - 2044 0 0 507.37 507 1086.00 551.60 1637.60 1130
2044 | - 2045 0 0 546.59 547 1091.00 574.10 1665.10 1119

Total 3149 1205 6728.1 827 | 11911 16123 7357 23480 8.24%

12.5.3 The various sensitivities with regard to increase/decrease in capital costs, O&M costs

and revenues are placed in Table 12.10 below: -

Table 12.10 —FIRR Sensitivity

CAPITAL COSTS with Central Taxes

. . . 20% increase in 10% decrease in 20% decrease in
10% increase in capital cost . . .
capital cost capital cost capital cost
7.86% 7.50% 8.67% 9.16%
REVENUE
. 10% decrease in 10% increase in 20% increase in
20% decrease in Fare
Box/PDrevenue Fare Fare Fare Box/PD
Box/PDrevenue Box/PDrevenue revenue
5.29% 6.86% 9.48% 10.61%
O&M COSTS

10% increase in O&M cost

10% decrease in O&M cost

7.93%

8.55%

These sensitivities have been carried out independently for each factor.
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12.6Financing Options
Objectives of Funding: - The objective of funding metro systems is not necessarily
enabling the availability of funds for construction but coupled with the objective of

financial closure are other concerns, which are of no less importance: -

Ensuring low project cost
Ensuring debt funds at low rates of interest

Creating self sustainable system in the long run by

0 Low infrastructure maintenance costs
0 Longer life span
0 Setting fares which minimise dependence on subsidies

Recovering returns from both direct and indirect beneficiaries

Rail based mass transit systems are characterised by heavy capital investments
coupled with long gestation period leading to low financial rates of return although the
economic benefits to the society are immense. Such systems generate externalities,
which do not get captured in monetary terms and, therefore, do not flow back to the
system. However, experience all over the world reveals that both construction and
operations of metro are highly subsidised. Government involvement in the funding of
metro systems is a foregone conclusion. Singapore had a 100% capital contribution
from the government, Hong Kong 78% for the first three lines and 66% for the later 2

lines.

12.6.1 ALTERNATIVE MODELS OF FINANCING

The financing option shall depend upon selection of the dedicated agency created to

implement the project. The prominent models are: -

0] Special Purpose Vehicle under the State Control (Delhi Metro Rail
Corporation (DMRC) /Bangalore Metro Rail Corporation (BMRC)/Jaipur Metro
model)

(i) Public-Private Partnership (PPP) mode
- Built Operate and Transfer (BOT) model
- Other PPP Model

a) DMRC/BMRC/CMRC pattern of Financing: - A Special Purpose Vehicle
(SPV) is set up for the implementation of the project and for its subsequent

Operation & Maintenance. Under this arrangement Government of India and
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Government of Rajasthan shall make equal equity contribution and run SPV
as a commercial enterprise. As per the prevalent practice, Central
Government may be willing to contribute 15% of the project cost as their
equity contribution. An equal amount can be contributed by Government of
Rajasthan aggregating the total equity to 30%. With the equal ownership of
the SPV, both the governments nominate their representatives as members of
the Board of Directors, which in turn select functional directors. Such a SPV
has a benefit of independent management under the aegis of Indian
Companies Act, 1956. Delhi Metro Rail Corporation is a shining example of
success of such a SPV. Further the Government of India and the State
Government contribute upto 5% eachof the total cost as Subordinated Debt
against the Central taxes and duties. For the balance 60% funding

requirement, options available are as follows: -

(i) Subordinate Debt:for Land- For Delhi Metro, land and rehabilitation and
resettlement cost have been borne by GOl & GNCTD equally as interest free
subordinate debt. Now, MOUD have changed the policy under which the cost
of land for Bangalore and Chennai has been borne by Government of
Karnataka and Tamilnadu as interest free subordinate debt. Similarly, the cost
of Land amounting to Rs.108.00 Crore has to be contributed as interest free
subordinate debt by Government of Rajasthan.Further the Government Land
coming in this project has not been included in the total cost. This mezzanine
financing is of extreme help in quickening the pace of land acquisition, since
the compensation amount is released to evacuate instantaneously. The loan
is of longer duration and becomes repayable only after other loans raised for

the project is repaid.

(i) Debt: - The balance cost is to be met through loans from various
institutions namely JICA, Local borrowing, loans from ADB/World Bank and

Suppliers Credit.

JICA Loan: - The total amount of loan required is Rs. 1781Crore. Overseas
Development Loan from Japan International Cooperation Agency (JICA) can
be availed of for metro rail projects with interest rate of 1.40% PA. The Under
Ground portion, from Chandpole to Badi Chaupar, having completion cost of
1126 crores, can be taken up under the JICA funding with the other part of
this phase. The loan is repayable in 30 years including moratorium period of
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10 years. The loan is to be provided to Central Government which in turn
releases the same to SPV under a Pass Through Assistance (PTA)
mechanism. Normally, JICA agrees to fund for underground civil works,
Electrical, Signalling &Telecom and Rolling Stock only. Since the loan will be
in Japanese Yen any fluctuation in exchange rate at the time of repayment
shall be borne by the Government of Rajasthan in line with recent guidelines
of Department of Economic Affairs of Ministry of Finance, GOI. Alternatively,
JICA can release the loan to the SPV for which a sovereign guarantee will be
required from Central Government. Foreign exchange variation in such
eventuality will be borne by the SPV. The State Government need to hedge
the foreign currency fluctuation so minimise its loss. In either case loan shall

be repaid by SPV from the income streams of metro operations.

Loan from Asian Development Bank (ADB)/World Bank: - The Loan shall
be available from ADB/World Bank, but as per the experience its processing
and approval normally takes 8-12 months. This may delay the implementation
of the project resulting in avoidable increase in the completion cost.

Loan from Bank and Financial Institutions: - Funds can be arranged from
Indian Financial Institutions like India Infrastructure Finance Company Limited
(IIFCL), India Development Financing Corporation (IDFC), Life Insurance
Corporation of India (LIC), IDBI Bank, ICICI Bank Ltd etc. These institutions
are increasingly engaged to fund infrastructure projects subject to their
commercial viability. There are many models available under which the funds
can be arranged by these financial institutions with or without syndicating with
other commercial banks. [IFCL e.g. fund 20% of the project cost and arrange
balance through the syndication of commercial banks with a lead banker
among the consortium of bankers. IIFCL also provide 100% funding for
Metro Project subject to GOI guarantee. The loan can be given for a period of
20-30 years with interest rate ranging from 9.50% to 12% PA. The funding
arrangement may require submission of central government guarantee as
well. Since the rate of interest of these financial institutions is much higher
than the interest rates of soft loan provided by JICA, Central Government and
Government of Rajasthan shall have to bear the interest difference and
provide suitable subsidy to the SPV.
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Suppliers Credit: - Suppliers Credit is an established method to secure
funding of imports. It is backed by EXIM banks of exporting countries and is
often a much better instrument than bilateral aid. While bilateral aid ties the
borrowing entity, Suppliers Credit can be used intelligently and effectively to
spur competition in competitive international tendering method. In case of
Rolling Stock, where market is truly competitive (unlike S&T) an attractive rate
of interest for suppliers credit is possible. However, the supplier will load the
amount of interest in cost of supply due to which the effective completion cost

will be very high.

12.6.2 The funding pattern with Central Taxes assumed under this model (SPV) is placed in
table 12.11as under: -
Table 12.11 - Funding pattern under EPC model

. Government of India Gove_rnment of Total
Particulars Rajasthan

% Rs/Crore % Rs/Crore % Rs/Crore
Equity by GOl & GOR 15.00% 472.50 15.00% 472.50 30.00% 945.00
SD for land cost by GOR 0.00% 0.00 3.43% 108.00 3.43% 108.00
Additional SD for Central Taxes
by GOI&GOR Equally 5.00% 157.50 5.00% 157.50 10.00% 315.00
JICA Loan /Market Borrowing
debt from the State Govt. 0% 0% 56.57% 1781.00 | 56.57% 1781.00
Total 20% 630.00 80% 2519.00 100.00% 3149.00

12.6.3 Public Private Partnership: - Public Private Partnership (PPP) arrangements

steadily growing in use particularly in road, power, and telecom sectors which

more of commercial nature rather than in a social sector project.

PPP models

are

are

are

arrayed across a spectrum ranging from BOT where the private sectors have total

involvement to other tailor made models where both public and private sector assume

separate responsibilities. BOT model is explained as under-

12.6.4 BOT Model: - In this model, the private firm will be responsible for financing,

designing, building, operating and maintaining of the entire project. The contribution

of Government of Rajasthan will be limited to cost of land only. Such a project

become eligible for Viability Gap Funding (VGF) upto 20% from the Central

Government provided the state government also contribute same or more amount

towards the project. The metro being a social sector project not much private parties

are available to bid for such a project. Besides quite expectedly the private operator
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may demand assured rate of return in the range of 14% to 16% or a comfort of
guaranteed ridership

12.6.5 Since this Phase has already been taken up under EPC Mode and the equity from
Gol is under active consideration, the project is recommended on DMRC/BMRC
model.In case of projected revenue from PD is not materialised during the operation

stage, revenue generation from the following sources need to be initiated by GOR: -

a) To allow increased FAR along the metro corridors.

b) Metro cess on the sale petrol and Diesel in the city.

¢) Tax on the commercial vehicles entering to the Jaipur City.

d) Levy of additional charges on the new registration of vehicles.

e) To levy green cess on existing vehicles.

As reported by JMRC, the steps have already been initiated for Transit oriented
development and revenue from additional FAR on the Metro corridor, revenue from

additional stamp duty, Green Cess & registration charges on vehicles etc.

12.6.6 Thedetailed cash flow isshown as per the Table 12.18.1

12.6.7 The funding pattern assumed under DMRC/BMRC/CMRC model when the corridors
are partly elevated and partly underground is depicted in the pie chart i.e., Figure
12.12 as under.
Figure 12.12 —Funding Pattern under EPC model

oEquity by GOI & State

BSDforLand by State Govt.

0SD for Central Taxes by GOl & GOR

OProperty Development

Bharket Borrowin g/JICA Loan
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Chapter 12 FINANCING OPTIONS, FARE STRUCTURE AND FINANCIAL VIABILITY

REVENUE FROM PROPERY DEVELOPMENT PHASE-| Table-12.18.2
Total Land
available for  Parking 0 Meter For PD say 100% 125000 Rent per SQ FT 45
others 125000 125000 interest 12% Rs/Crore Ar. PDin Sq. ft.
Area available in Sq. ft. 3,750,000 FAR 3 Construction cost= (@ 0.20 lakhs per Sgm 750.00 3,750,000.00
Construction cost of| Upfront Money | Earning of | Maintenance Developer's |Developer| IDC on | Total Loan Loan Bal Loan [Interest on| Return @14% +| Residual rental
Year the Developer to HMRC Developer Expenditure Equity | s Market Loan of the repayment | Amount Loan 5% escalation incoem to SPV

1| 2010]- | 2011 0| 0| 0 0 0| 0 0

2| 2011|- 2012 0 0 0 0 0| 0 0

3| 2012|- | 2013 0| 0| 0 0 0| 0 0

4] 2013|- | 2014 188 0| 71 117] 7 124 124 -71
5| 2014|- | 2015 197 0| 71 243 22 265, 265 -71 0
6] 2015|- | 2016 217 0| 71 389 41 430 0 430 0 -71 0
7] 2016|- | 2017 249 70 14 638, 70 708, 0 708, 0 0 56
8| 2017|- | 2018 98 20 0| 47 661] 85 32 -86|
9| 2018|- | 2019 129 26 0| 47 614 79 34 -57|
10| 2019|- [ 2020 163 33 0| 47 567, 74 36 -27|
11) 2020|- | 2021 199 40 0| 47 520 68, 38, 6
12 2021]- 2022 239 48 0 47| 473 62| 40 42|
13| 2022|- | 2023 251 50 0| 47 426 57, 42| 55
14] 2023|- | 2024 264, 53 0| 47 379 51 44 69
15| 2024|- | 2025 277, 55 0| 47 332] 45 46 84
16| 2025(- [ 2026 291 58 0| 47 285 40 48| 98
17 2026]|- 2027 305 61 0 47| 238 34 50 113
18| 2027|- | 2028 321 64 0| 47 191 29 53 128
19| 2028|- | 2029 337, 67, 0| 47 144 23 56 144
20 2029|- | 2030 354 71 0| 47 97, 17| 59 160
21 2030[- | 2031 371 74 0| 47 50 12] 62 176
22 2031|- | 2032 390, 78 0| 50 0 6 65 191
23| 2032|- | 2033 409 82 0| 0 68, 259
24| 2033|- | 2034 430 86, 0| 71 273
25 2034|- | 2035 451 90 0| 75 286
26 2035|- | 2036 474 95 0| 79 300
27] 2036|- 2037 498 100 0 83| 315
28 2037|- | 2038 522, 104 0| 87, 331
29[ 2038|- | 2039 549 110 0| 91 348
30[ 2039|- | 2040 576 115 0| 96 365,
30[ 2040]- | 2041 605, 121 0| 101 383
30| 2041|- 2042 635 127 0 106 402]
30[ 2042|- | 2043 667 133 0| 111 423
30[ 2043|- | 2044 700, 140 0| 117] 443
30 2044|- | 2045 735 147 0| 123 465
Total 850 0| 11310 2262, 212 140 708 6504 682 1701 5745
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CHAPTER 13

ECONOMIC ANALYSIS

13.1 The objective of the cost- benefit analysis is to identify and quantify the economic
benefits and costs associated with the project (implementation of Metro from
Mansarovar to Badi Chopar consist of 12.067 Kms route length) in phase-l and
Sitapura to Ambabari 23.099 km for phase-ll taken together, in order to select the
optimum solution along with the economic viability in terms of its likely investment
return potential.

The cost - benefit analysis is carried out by using the Discounted Cash Flow (DCF)
technique to obtain the economic internal rate of return (EIRR %) and economic net
present value (ENPV) for the proposed investments linked with the project. This is
followed by a ‘sensitivity analysis’ carried out by increasing or decreasing the
critical factors affecting the cost and benefit streams of the proposed project, in
order to ascertain their effect on the economic feasibility indicators i.e. ENPV,
EIRR.

13.2 Economic Analysis Approach

The economic appraisal of the metro system has been carried out within the broad
framework of Social Cost -Benefit Analysis Technique. It is based on the incremental
costs and benefits and involves comparison of project costs and benefits in
economic terms under the “with” and “without” project scenario. In the analysis,
the cost and benefit streams arising under the above project scenarios have been
estimated in terms of market prices and economic values have been computed by
converting the former using appropriate factors. The annual streams of project
costs and benefit have been compared over the entire analysis period to estimate
the net cost/ benefit and to calculate the economic viability of the project in terms
of EIRR.

13.3 Analysis Period

The analysis period of the project is taken as 36 years from the base year 2009 as
follows:

Base Year 2009

Construction period - 2012 to 2015 (4 years)

Project opening for traffic - 2016

End of the analysis period -2045

No. of operating years, considered for economic analysis - 30 years
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Thus, 30 years of operation, in effect, from the start of operation i.e. 2017, has
been considered for economic evaluation for the project.

13.4 Estimation of Costs

The project cost straeam comprises capital cost, operation and maintenance cost.
Cost components considered for the purpose of this exercise include:

Capital cost of infrastructure
Operation and Maintenance cost of the system

The project cost (at Financial price) for Phase-l and Phase-Il ie; Rs. 9732 crore
(estimated cost with central taxes) is taken in the analysis. The Operation &
Maintenance Cost (O & M cost) is assumed as 3% of the project cost/annum. This
cost has been converted to economic price by applying a factor of 0.85.

The development of metro is proposed in five years. The proposed phasing of
construction is explained in Table 13.1.

Table 13.1: Phasing of Construction

Cost (Rs. In Crores)

in in
Year Phasing Financial price economic price
2012 20% 1946 1654
2013 20% 1946 1654
2014 40% 3893 3309
2015 20% 1946 1654
Total 100% 9732 8272

13.5 Estimation of Benefits

The proposed metro will yield tangible and non-tangible savings due to equivalent
reduction in road traffic and certain socio-economic benefits. Introduction of metro
will result in reduction in number of buses, usage of private vehicles, air pollution
and increase the speed of road-based vehicles. This, in turn, will result in
significant social benefits due to reduction in fuel consumption, vehicle operating
cost and travel time of passengers. Reduction in accidents, pollution and road
maintenance costs are the other benefits to the society in general.

The benefit stream that has been evaluated and quantified includes:
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Capital and operating cost (on present congestion norms) of carrying the total
volume of passenger traffic by existing bus system and private vehicles in case the
metro project is not taken up.
Savings in operating costs of all buses and other vehicles due to de-congestion
including those that would continue to use the existing transport network even
after the metro is introduced.

Savings in time of commuters using the metro over the existing transport modes
because of faster speed of metro.

Savings in time of those passengers continuing on existing modes, because of
reduced congestion on roads.

Savings in fuel consumption on account of less nhumber of vehicles on road and
decongestion effect with introduction of metro are included in those of vehicle
operating cost.

Quantification of some of the social benefits has not been attempted because
universally acceptable norms do not exist to facilitate such an exercise. However,
it has been considered appropriate to highlight the same, as given below:

Reduction in accidents and pollution from vehicles

Reduced road stress

Better accessibility to facilities in the influence area

Economic stimulation in the micro region of the infrastructure
Increased business opportunities

Overall increased mobility

Facilitating better planning and up-gradation of influence area.
Improving the image of the city.

13.6 Transport Demand on Metro Corridor
At present mostly bus system is meeting the transport demand in the study area.

Part of the demand is also met by IPT modes and private modes. As given in traffic
chapter, the estimated transport demand on metro is given in Table 13.2.

Table 13.2 Transport Demand Forecast on the proposed metro corridors

ITEM 2014 | 2021 2031
Total Trips/ day (Lakh) 34.79 | 49.40 | 78.86
Trips on metro / day (Lakh) 5.32 7.79 10.98
Trips by other modes / day (Lakh)| 29 47 | 4162 | 67.88
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13.7 Reduction in Traffic Congestion and Fuel Consumption

The traffic on the metro is expected to shift from buses, auto rickshaw, car, taxi
and two wheeler. It has been estimated that the number of buses and other private
modes are likely to decrease with the introduction of the metro corridors. This will
save Rs. 417 Crores in the year 2016 towards the vehicle operating cost (VoC).

13.8 Passenger Time Saving

With the introduction of metro, there will be reduction in traffic congestion on the
roads and correspondingly, there will be saving in time of commuters travelling by
various modes of road transport. Similarly, metro System itself being faster than
conventional road transport modes, will also lead to considerable saving in time of
commuters travelling on metro. With the implementation of the project, the
annual passenger time savings are estimated at Rs. 351 Crore for the year 2016.

13.9 Results of Economic Analysis

The cost and benefit streams for 30-year period in the economic prices have been
worked out and presented in Annexure 1. The residual value of the metro facilities
in last year has not been taken into account as benefit in these tables.

In the analysis, the ‘with project’ alternative of providing metro system is
compared with the base option of ‘without project (Do- nothing scenario)’
alternative of using the existing transport facilities. This is to arrive the net
economic benefits, which consist of reduction in vehicle operation cost and
reduction in travel time. The total cost worked out on the above basis is then
subtracted from the total benefits to estimate the net benefit of the project. This
flow is then subjected to the process of discounting to work out the EIRR and ENPV
on the project, to examine the viability of the Project in Economic terms. The
results are given in Table 13.3.

Tablel3.3: Results of Economic Analysis

Parameter Results
EIRR (%) 18.6%
ENPYV (Rs. In crores @ 12% discount rate) 5598

The EIRR for the proposed metro project is worked out to be 18.6%.
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13.10 Sensitivity Analysis

A sensitivity analysis is carried out for the following scenarios;

Increase in cost by 10%

Decrease in benefits by 10%

Combined scenario of Increase in cost by 10% and Decrease in benefits by 10%

The EIRR under these scenarios are given in Table 4. Details are presnted in

Annexure 13.4.

Table 13.4 Results of Sensitivity Analysis

. ENPV (Rs. in Crores @
Sl. No.| Sensitivity EIRR (%) _
12% discount rate)

1 Normal Scenario 18.6% 5598
2 With increase in cost by 10% 17.6% 5066
3 With reduction in benefits by 10% 17.5% 4506
4 With 10% reduction in benefits and

increase in cost by 10% 16.6% 3974

In the sensitivity analysis, the EIRR is found to be at 16.6%, under the combined
scenario of increase in cost by 10% and decrease in benefits by 10%. Hence the
project is found to be economically viable.
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Annexure 13.1

Cost and Benefit Stream : Normal Scenario (Units: Rs in Crores)

venn | cprra | Mamenance | ISTAL | saumosrmow | JOTALL | NETCRSH
TIME VOC
2012 -1654.44 0.00 -1654.44 0.00 0.00 0.00 -1654
2013 -1654.44 0.00 -1654.44 0.00 0.00 0.00 -1654
2014 -3308.88 0.00 -3308.88 0.00 0.00 0.00 -3309
2015 -1654.44 0.00 -1654.44 0.00 0.00 0.00 -1654
2016 0.00 -248.17 -248.17 416.88 351.34 768.22 520
2017 0.00 -248.17 -248.17 475.64 419.96 895.60 647
2018 0.00 -248.17 -248.17 534.41 488.58 1022.98 775
2019 0.00 -248.17 -248.17 593.17 557.19 1150.37 902
2020 0.00 -248.17 -248.17 651.94 625.81 1277.75 1030
2021 0.00 -248.17 -248.17 715.96 732.83 1448.78 1201
2022 0.00 -248.17 -248.17 1023.72 964.85 1988.58 1740
2023 0.00 -248.17 -248.17 1374.44 1196.88 2571.32 2323
2024 0.00 -248.17 -248.17 1725.15 1428.91 3154.05 2906
2025 0.00 -248.17 -248.17 2075.86 1660.93 3736.79 3489
2026 0.00 -248.17 -248.17 2426.57 1892.96 4319.53 4071
2027 0.00 -248.17 -248.17 2777.28 2124.99 4902.27 4654
2028 0.00 -248.17 -248.17 3127.99 2357.02 5485.01 5237
2029 0.00 -248.17 -248.17 3478.70 2589.04 6067.75 5820
2030 0.00 -248.17 -248.17 3829.41 2821.07 6650.48 6402
2031 0.00 -248.17 -248.17 4102.97 3053.10 7156.07 6908
2032 0.00 -248.17 -248.17 4144.00 3077.52 7221.52 6973
2033 0.00 -248.17 -248.17 4185.44 3102.14 7287.58 7039
2034 0.00 -248.17 -248.17 4227.29 3126.96 7354.25 7106
2035 0.00 -248.17 -248.17 4269.57 3151.97 7421.54 7173
2036 0.00 -248.17 -248.17 4312.26 3177.19 7489.45 7241
2037 0.00 -248.17 -248.17 4355.38 3202.61 7557.99 7310
2038 0.00 -248.17 -248.17 4398.94 3228.23 7627.17 7379
2039 0.00 -248.17 -248.17 4442.93 3254.06 7696.98 7449
2040 0.00 -248.17 -248.17 4487.36 3280.09 7767.44 7519
2041 0.00 -248.17 -248.17 4532.23 3306.33 7838.56 7590
2042 0.00 -248.17 -248.17 4577.55 3332.78 7910.33 7662
2043 0.00 -248.17 -248.17 4623.33 3359.44 7982.77 7735
2044 0.00 -248.17 -248.17 4669.56 3386.32 8055.88 7808
2045 0.00 -248.17 -248.17 4716.26 3413.41 8129.66 7881
Total -8272.20 -7444,98 | -15717.18 91272.17 68664.51 159936.67 | 144219.49
IRR % 18.6
ENPV (Rs. in Crores @ 12% discount rate) 5598
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CHAPTER 14

14.1

IMPLEMENTATION PLAN

WAY FORWARD FOR IMPLEMENTING JAIPUR METRO PROJECT

Original DPR for Phase - | was approved by GoR and GoR had asked to prepare
Revised DPR keeping the N - S corridor on Tonk Road and extend South end of N
- S corridor up to Sitapura Industrial area.DPR was submitted to Government of
Rajasthan in June 2011.

Jaipur Metro Rail Corporation Ltd, the Special Purpose Vehicle (SPV) for
implementing the project and for its subsequent Operation & Maintenance has
already been set up and is functioning.

Work of Stage - | from Mansarover to Chandpole excluding Signalling, Telecom
and Rolling was assigned to DMRC as deposit work. However, subsequently,
Government of Rajasthan (GOR) has entrusted the work of rolling stock, signaling
& telecom works of line 2 also to DMRC for timely commissioning of this stretch.
The work of this corridor on part stretch i.e. between Mansarovar and Chandpole
are in full swing and this stretch is targeted for commissioning in June 2013.

GoR has started this corridor on their own. However as indicated by JMRC, the
proposal of funding this line on the model of Chennai , Bangalore and Kolkata is
under active consideration of Government of India.Hence in compliance to the
directions by Government of India , JMRC has requested DMRC to divide entire
DPR of June 2011 in two portion as under.

Phase I: DPR for East-West Corridor between Mansarovar and Chandpole
Phase-Il: DPR for North-South Corridor

On receipt of Phase | DPR, following action will be required for further approvals of
Gol
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Approval of GoR already exists for earlier DPR but formal approval of
Phase-l, DPR now being submitted again be taken explaining the reasons
behind such bifurcation of earlier DPR.

The Phase | DPR to be forwarded to the Ministry of Urban Development
(GOI), Planning Commission and Finance Ministry with the request for
approving the Metro project and for financial participation through equity
contribution in the SPV.

Signing of an MOU between Rajasthan State Government and Government
of India giving all details of the Joint Venture bringing out the financial
involvement of each party, liability for the loans raised, the administrative
control in the SPV, policy in regard to fare structure, operational subsidy, if
any, etc.

The Metro Railways (Amendment) Act, 2009 has been extended to Jaipur
Metro Rail also, vide The Gazette of India — Extraordinary/Part 1l-Section3-
Sub-section(ii) No.76 New Delhi, Friday, January 14, 2011

The loan portion of the funding will have to be tied up by State Government
in consultation with the Government of India.

The Government should freeze all developments along the corridors
suggested. For any constructions within 50 m. of the proposed alignment a
system of ‘No Objection Certificate’ should be introduced so that infructuous
expenditure at a later stage is avoided.

14.2 INSTITUTIONAL ARRANGEMENTS

To enable Jaipur Metro project to be implemented without any loss of time and
cost over-run, effective institutional arrangements would need to be set up.
Details of these arrangements are explained below:

14.2.1 SPECIAL PURPOSE VEHICLE

Experience of implementing Delhi Metro project has shown that a Special
Purpose Vehicle (SPV), vested with adequate powers, is an effective
organizational arrangement to implement and subsequently operate and maintain
a metro project. Rajasthan Government has already registered Jaipur Metro Rail
Corporation Ltd for Jaipur Metro under the Companies Act, 1956. This SPV is a
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PSU of the State Government. Since the equity for the project will be contributed
by the State and the Central Governments, both these Governments should have
Directors on its Board. The number of Directors from each Government can be
mutually agreed upon between the Central and the State Governments. The
Managing Director of JIMRC should be the nhominee of the State Government. In
order to avoid delays usually associated with bureaucratic process of decision-
making, the Board of Directors (BOD) of JIMRC should be vested with full powers
needed to implement the project. The BOD, in turn, should delegate adequate
powers to the Managing Director to take all decisions in day-to-day matters.

14.2.2 Empowered Committee

The Government of Rajasthan has already set up an ‘Empowered committee’
under the Chairmanship of its Chief Seretary to monitor the project, before whom
problems and obstacles encountered during execution of the project will be
placed byJMRC duly assisted by PD for quick redressal through the Board of the
JMRC, in case the board of JIMRC is not authorized to address

14.2.3 Group of Ministers

Union Cabinet had set up an Empowered Group of Ministers (EGOM) to take
decisions on behalf of the Cabinet on policy matters concerning Delhi Metro
project. The Group of Ministers is chaired by the Home Minister. Other members
of the EGOM are Minister of Urban Development and Poverty Alleviation,
Minister of Railways, Minister of Finance and Company Affairs and Deputy
Chairman Planning Commission. Chief Minister, Delhi and Lt. Governor, Delhi,
are permanent invitees to all meetings of the EGOM. The EGOM meets
whenever any problem requiring decision on behalf of the Union Cabinet is to be
taken. It is suggested that the role of this EGOM should be enlarged to include
Jaipur Metro. The Chief Minister, Rajasthan should be inducted as a member and
should attend the meetings of EGOM whenever any issue concerning Jaipur
Metro is to be deliberated upon.

14.3 IMPLEMENTATION

» JMRC has awarded work of part East-West corridor from Mansarover to
Chandpole(All Works ) to DMRC on deposit terms basis. The works are in full
progress.

» JMRC has targeted to commission this portion by 30.06.2013.
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A suggested project implementation schedule is given below. The proposed date
of commissioning of the section with suggested dates of important milestones is
given in Table 14.3.1 which saves one year in implementation.

Table 14.3.1
Implementation Schedule through DMRC on Deposit basis
Mansarover to Chandpole , Phase — 1A of East west corridor of Jaipur Metro

S. No. Item of Work Completion Date
. . Submitted on
1. Submission of Final DPR to State Govt. 26.01.2010
A d by Stat
2 Approval of DPR by State Government pproved Ly State

Govt. on 15.03.2011

Tendering, Execution of works and

3 Procurement of equipments, coaches and |01.09.2010-15.04..2013
installations
, o 15.04.2013-
4 Testing and Commissioning 15.06.2013
5 Revenue Operation 30.06.2013

This corridor has to be commissioned in two stages i.e. one for the portion
entrusted to DMRC and the second between Chandpole and Badi Chaupar. The
above schedule is for Mansarovar- Chandpole portion. The commissioning of left
over portion between Chandpole and Badi Chaupar may take about 5 years from
the date agency is decided for its implementation. It is suggested that the agency
for implementation of left over portion of phase | i.e Chandpole to Badi
Chauparmay be decided by GoR at the earliest. To commission the entire Phase |
corridor expeditiously, it is recommended that balance of phase | should also be got
done through DMRC on the deposit terms or any other agency as EPC contract (with

DMRC as GC) but with the same system and rolling stock as being planned for Phase IA
under taken through DMRC.
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14.5 ORGANISATIONAL SET-UP OF JMRC

The JMRC Organization, as stated earlier, should be very lean but effective. It
shall consist of a non-executive Chairman, a Managing Director with full
Executive Powers (in Schedule ‘A’) and three Functional Directors (in Schedule
‘B’) including Director (Finance). All the three Functional Directors shall be full
members of the Management Board. The Directors shall be assisted by Heads of
Departments in each of the major disciplines and they in turn shall have Deputy
HODs. The organization should be basically officer-oriented with only Personal
Assistants and Technical Assistants attached to senior officers by eliminating
unproductive layers of staff such as Peons, Clerks, etc. We strongly recommend
that the total organizational strength is limited to 30 to 40 eliminating too many
tiers to enable faster decision-making.

It is necessary for the JMRC officers to get exposed to the Metro technology and
Metro culture through study tours of some of the selected foreign Metros and
Delhi/Calcutta Metros.

Implementing a metro project in a congested metropolis is indeed a challenge. In
sheer size, magnitude and technical complexity there are no parallels to metro
projects. Further, these projects are to be carried out in difficult urban
environment without dislocating city life, while at the same time preserving the
environment. The project involves integration of a number of complex technical
systems. Some of these technologies used in these systems are totally new to e
country each one of which is a major project by itself. Interfacing various system
contracts is a difficult and highly skilled exercise. Side by side, timely and
adequate funds have to be assured for implementation and lands, without
encumbrances, have to be taken possession of in time. Clearances from the local
authorities have to be taken which includes permission to cut trees, diversion of
utilities, management of road traffic, etc., all of which will call for an efficient and
competent project implementing agency.

Metro projects cannot be executed the way Government agencies execute
projects in this country. Timely completion is very important to safeguard the
financial viability. Competent and skilled technical personal to man such an
organization are difficult to mobilize. In fact such experienced persons are not
readily available in the country. Being a rail based project, for most of the
systems such as rolling stock, signaling, telecommunication, traction power
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supply, etc., persons with railway background would be necessary. As systems &
construction technology used in metro are much more advanced and
sophisticated than the one used in Railways as these have to suit dense urban
areas, Metro experience will enable faster & smoother execution and thus is
desirable & therefore should be preferred.

14.5.1 DMRC has set up a project office at Jaipur having strength of about 50 to take up
the implementation of the stage-I at site with back up support of Delhi office for all
system designs, tendering as we are handling the Delhi Metro Project.

14.5.2 Jaipur Metro Rail Corporation role will be primarily to arrange funds and obtain
necessary Government and other clearances for which Board of Directors
supported by 4 to 6 officers & staff only will be required during construction of
Phase I. Land acquisition will be done by JDA.

146 CONTRACTS
14.6.1 Civil Works

Elevated viaduct will be part design and built basis while the elevated stations
will be constructed on design and built basis .Underground section will be
constructed based on the design and built basis.

Corridor No. 2 In stage-1 (Mansarover to Chandpole) is already under
implementation with two packages for the elevated viaduct, three packages for
the elevated stations, one package for depot and one package for the
underground section including Chandpole station.

Architectural finishes, fire fighting arrangements and general electrification, will
form part of civil contracts.

14.6.2 System Contracts
Design, construct and installation for Traction and Power Supply.
Design, construct and installation of Signal and Telecommunication works.
Design, construct and installation of lifts.
Design, construct and installation of escalators.

Design, construct and commissioning of Automatic Fare Collection System.
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Design and supply of rolling stock.
Installation of track in Depot and on main line.

Design and installation of Signhages.

14.6.3 Depot Contracts

The contracts are required for Civil and E&M works .Each depot will have one
package for civil works.

The number of contracts for supply of Depot Equipment may be decided as and
when the work is in progress.

14.7 LEGAL FRAMEWORK

Metro rail projects are undertaken in congested urban environment. Metro lines
have, therefore, to pass through heavily built-up areas. As vacant land for laying
these lines is seldom available, they have to be constructed either as elevated or
underground. When elevated, the metro lines are generally located along the
medians of the existing roads to obviate the need for acquiring land. Even in such
cases, land is to be acquired for siting station buildings, traffic integration areas,
etc. After construction of a metro line is complete, it has to be certified as ‘safe’,
by a statutory authority before it can be opened for public carriage of passengers.
For operation and maintenance of a metro line, several crucial issues having
legal implications need to be taken care of. These include continued monitoring
of safety of train operations, security of metro properties, maintaining law and
order within metro premises, enquiries into accidents involving metro trains
whenever they happen, deciding the extent of compensation payable for
damagesl/injuries/casualties arising out of such accidents, laying down passenger
fares and their subsequent revision etc. There has, therefore, to be a proper legal
frame-work to take care of such problems encountered during construction as
well as operation of metro rail lines. Hence there is a need for a legislation to give
legal cover to Jaipur Metro.

Construction of Jaipur Metro has commenced. Parliament has passed and
notified an Act named as The Metro Railways (Amendment) Act 2009. To provide
the legal cover to the construction of Jaipur Metro. Metro Act has been extended
to Jaipur Metro Rail also; vide The Gazett of India — Extraordinary/Part IlI-
Section3-Sub-section (i) No.76 New Delhi, Friday, January 14, 2011
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14.8 CONCESSIONS FROM GOVERNMENT

Metro rail projects need very heavy investment. Loans have invariably to be
taken to fund a part of the capital cost of the projects. These projects yield low
financial internal rate of return. With reasonable fare level, servicing of these
loans often pose problems. To make the project financially viable, therefore, the
fares need to be substantially increased to socially un-acceptable levels. This
results in the ridership coming down significantly, as it is sensitive to increases in
the fare level. Thus the very objective of constructing the metro rail system to
provide an affordable mode of mass travel for public is defeated. It, therefore,
becomes necessary to keep the initial capital cost of a metro project as low as
possible so that the fare level of the metro system can be kept at reasonable
level.

14.8.1 The State Government have exempted the Rajasthan Value Added Tax (VAT)
&entry Tax to Jaipur Metro. It should also exempt the following: -

Tax on electricity required for operation and maintenance of the metro
system.
Municipal Taxes.

14.8.2 As per the present policy 50% of the Central Taxes may be paid by GOI as
subordinate Debt and balance 50% will be paid by the concerned State
Government. Rajasthan State Government may pursue the Central government
to extend the same benefit to Jaipur Metro.

14.9 NEED FOR DEDICATED FUND FOR METRO PROJECTS

We also strongly recommend that the State Government start building up funds
for the project through dedicated levies as has been done by other State
Governments notably Karnataka.

To enable the State Governments to provide their share of equity in the Special
Purpose Vehicles set up for such projects, it would be necessary to constitute a
Special Metro Fund at the State Government level. The State Government should
resort to imposition of dedicated levies for raising resources for these Funds.
Areas where such dedicated levies are possible are given below:

A 50% cess on the tax levies for registration of road vehicles.

A Green Surcharge on fuel (petrol, diesel).
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The above two levies would also assist to discourage the use of personalized
motorized vehicles and encourage the use of public transport, which would not
only reduce the pollution level in the city but also reduce traffic congestion on
the road.

A onetime Green Tax (Rs. 5000 to Rs. 10000 for four wheelers and Rs. 2000
for two wheelers) on existing vehicles registered in the City.

All receipts from traffic challans to be channeled to this Fund.
A 1 % turnover Tax on all shops, restaurants and hotels on a monthly basis.
A 20 % surcharge on Property Tax within the Corporation limits.

Metro Tax @ 2% on pay rolls of all establishments having more than 100
employees. Such cess is in existence in a number of Western countries for
raising resources for metro rail. The employers’ benefit a good deal by good
Metro System.

Surcharge @ 10% on luxury tax on the earning of all Star Hotels. At present
level, the luxury tax is 10%. The surcharge will raise the level to only 11%.
Chinese cities have adopted this scheme.
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CHAPTER 15

CONCLUSIONS AND RECOMMENDATIONS

15.1 Jaipur has witnessed enormous growth during the last 10 years. Jaipur is the
second fastest growing city in India. The growth of Jaipur in 1981, 1991, 2001
and 2011 census has been faster than as envisaged in the earlier master plan
which is mainly the result of immigration as the city provided better employment
opportunities & is very peaceful. Jaipur is the principal administrative, commercial
and distribution center of the State. Jaipur has come up as a major tourist
destination with domestic as well as foreign tourist traffic increasing every year
which has resulted in growth in hospitality, entertainment, recreation, trade
industry. With setting up of 60 engineering colleges, 40 business management
institutes, 15 pharmacy, 9 medical & dental colleges and 4 hotel management
institutes, Jaipur is fast developing as educational hub of Rajasthan. Rapid
urbanization in the recent past has put the city’s travel infrastructure to stress.
With 19544 small scale units and 48 large and medium scale units in 19 industrial
areas, traffic in the city is expected to shoot up. Being thickly populated area,
Jaipur’s traffic needs cannot be met by only road-based system.

The existing urban transport system of Jaipur City, which is road-based, has
already come under stress leading to longer travel time, increased air pollution
and rise in number of road accidents. Share of public transport (motorized) has
fallen from 26% to 19% with Fatality Index of 15. With projected increase in the
population of the city, strengthening and augmenting of transport infrastructure
has assumed urgency. For this purpose provision of rail-based Metro system in
the city has been considered.

Studies have brought out that a Medium Metro with carrying capacity of about
25,000 to 50,000 phpdt will be adequate to meet not only the traffic needs for the
present but for the future 30 to 40 years also. A Medium Metro System consisting
of two Corridors namely (i) Sitapura to Ambabari Corridor (23.099 Km)and
Mansarovar to Badi Chaupar Corridor (12.067 Km )at an estimated completion
cost of Rs. 9732Crores (with Central taxes & duties) to be made operational has
accordingly been recommended. However, this DPR is prepared separately and
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this DPR is only for Phase | (Mansarovar- Badi Chaupar Corridor) as desired by
JMRC from Mansarovar to Chandpole of 12.067 km.

15.2 A detailed Environmental Impact Assessment Study has been carried out for the
project. As a part of this Study, comprehensive environmental baseline data was
collected, and both positive and negative impacts of the project were assessed in
detail. The project has many positive environmental impacts like reduction in
traffic congestion, saving in travel time, reduction in air and noise pollution, lesser
fuel consumption, lesser road accidents etc, with a few negative impacts
(especially during implementation phase of the project) for which Environmental
Management Plan has been suggested.

15.3 After examining the various options for execution of Jaipur Metro Project, GoR
has decided to execute Phase | i.e. Mansarovar to Badi Chauper (East- West
corridor) on Chennai, Bnagalore and DMRC model.

15.4 The fare structure has been prepared based on prevailing fare structure in
different PT/IPT modes as indicated in finance chapter. Subsequently, for the
purpose of assessing returns from the project, the fares have been revised every
second year with an escalation of 10 % every two years.

15.5 As in the case of Delhi Metro, the GoR has exempted the Rajasthan Value Added
Tax (VAT) and Entry Tax to Jaipur Metro. It should also exempt the following: -

Tax on electricity required for operation and maintenance of the metro
system.

Municipal Taxes.

15.6 As per the present policy 50% of the Central Taxes may be paid by GOI as
subordinate Debt and balance 50% will be paid by the concerned State
Government. Rajasthan State Government may pursue the Central government
to extend the same benefit to Jaipur Metro.

15.7 With the consideration that 12.5 Ha of Govt. land will be available for PD, the
Financial Internal Rate of Return (FIRR) for the project has been assessed as
8.24% with central taxes and the Economic Internal Rate of Return (EIRR) works
out 18.6%.
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To avoid delays in processing the clearance for the Project, It is suggested that
immediately on receipt of the revised DPR, the State Government should
approve this DPR ‘in principle’ and forward the DPR to the Secretary, Ministry of
Urban Development, Government of India, advising the GOl of the State
Government’s intention to take up the Project on DMRC pattern requesting for
the GOI’s “in principle” for funding the Project on DMRC/CMRL/BMRCL Pattern.

A PSU of the State Government, Jaipur Metro Rail Corporation Ltd. (JMRC) for
Jaipur Metro, set up under the Companies Act, 1956 has been made functional
with posting of Managing Director and Functional Directors.

Meanwhile the State Government should freeze all future developments along
the proposed route of Jaipur Metro to avoid infructuous expenditure.

As it could take some time to make Jaipur Metro Rail Corporation fully functional
and initially JMRC is lacking in expertise, JMRC has already taken decision to do
the part of phase | through DMRC on deposit terms. To commission the entire
Phase | corridor expeditiously, it is recommended that balance of phase | should
also be got done through DMRC on the deposit terms or any other agency as
EPC contract (with DMRC as GC) but with the same system and rolling stock as
being planned by DMRC for Phase IA.

15.12 As the Rajasthan Government was very keen to start the financial functioning of

Jaipur Metro Stage-1 by June 2013, for which Rajasthan Government has
already registered Jaipur Metro Rail Corporation Ltd with provision for
Government of India to join later on, Rajasthan Government has handed over the
project Phase-l A i.e from Mansarovar to Chandpole on turn-key basis to DMRC
since there is no experience and expertise with the State Government for
handling such a complex project. This will help in quick decision making, keep
down the cost of the project and can save about a year in implementation. Action
as suggested in para 15.11 for the balance portion of Phase | may be taken
expeditiously.
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