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EXECUTIVE SUMMARY

(Passenger Water Transport System- Bandra to Borivali )

1. INTRODUCTION

Inland water transport is generally considered to be a cost-effective, relatively fuel-efficient,
environmentally friendly and employment-generating mode of transport. A number of
countries are now taking initiatives to make better use of existing capacity and invest in
inland water transport. Several development projects aimed at enhancement of inland water
transport infrastructure and operations are under way not only in European and other Western
countries but also in Asian countries such as China, Myanmar, Bangladesh, and India.

Keeping in view the city’s configuration which offers the possibility of water transport to
augment the existing transport capacity; Government of Maharashtra (GoM) has been
endeavoring to develop a passenger water transport system on the western coast of Mumbai.
In continuation of its efforts, GoM appointed Maharashtra State Road Development
Corporation (MSRDC) as the nodal agency to implement the Passenger Water Transport
(PWT) project.

2. ABOUT PROJECT

Maharashtra State Road Development Corporation (MSRDC), Govt of Maharashtra proposes
to establish “Passenger Water Transport System along West Coast of Mumbai” which will
cover approximately 55 km from Borivali to Nariman point with six stops along the way.
The six passenger water transport (PWT) terminals are 1) Nariman Point 2) Bandra 3) Juhu
4) Versova 5) Marve and 6) Borivali (near existing jetty) situated along the west coast of
Mumbai. Nariman point comes under main Mumbai city.

3. BACKGROUND
The GoM is keen to develop the Passenger Water Transport System on the west coast of
Mumbai. For this purpose, GoM has appointed Maharashtra State Road Development
Corporation (MSRDC) as a nodal agency to implement the Passenger Water Transport
Project through a Government Resolution (GR) No. IWT 2098/ CR-31/ Part -3/PRT 1 Home
Department in 2002.
The main objective of the project is to provide relief the existing congested transport system in
Mumbai by providing an alternate mode of energy efficient and environment-friendly transport
system. This will encourage water transport as a viable alternate mode of transport in Mumbai
Various studies have been conducted to ascertain the feasibility and the most economic route.
The various studies undertaken till date are:
a. Techno-financial feasibility study of Passenger Water Transport System along west
coast of Mumbai, by Mott MacDonald, Mumbai.
b. Mathematical Model Studies for examining Wave Tranquillity and Optimising
Layouts for Passenger Water Transport Terminals in Mumbai, by Central Water and
Power Research Station.
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c. Demarcation of High Tide Line and Low Tide Line for Passenger Water Transport
Terminal locations along West Coast of Mumbai, by Centre for Earth Science
Studies

d. Passenger Ferry Operator Study for Passenger Water Transport Terminal locations
along West Coast of Mumbai, by Mott MacDonald

4. NEED OF THE PROJECT

The island city of Mumbai is the financial capital of India. It is the largest commercial and
industrial center of India. Mumbai is marked and highly developed with large office and
business complexes, commercial centres.

The Northern part of Mumbai is fast developing in terms of housing schemes to
accommodate the large population. The majority of commuters (80%) travelling to the south
Mumbai use the Western Suburban rail which is most faster, cheaper and reliable. However
the trains are overcrowded making at times difficult to travel Another popular mode of
transport is the City Bus transport, namely BEST, which is also efficient. but time
consuming. Car owners at present use the available S.V. road route and the Western Express
Highway to travel between Borivali and Nariman Point to reach to the place of work. Both
these roads have already reached the saturation level. There is no open space available for the
expansion of these roads. The heavy congestion on these roads leads to indefinite delay in
travel time. Therefore there is a need to find an alternative to the congested roads. Also there
is no land available for expansion.

It is observed that today’s transportation methods have led to problems like congestion, air
and noise pollutions. Thus there is a need to develop and adopt a new environmentally
sustainable and responsive transportation system. In selecting this system consideration
should be given to the mode that does not contribute to unnecessary increase in fuel
consumption, exhaust emissions and congestions.

With the natural environment facilitating, the development of waterways would be an
alternative in Mumbai to ease commuting and save on time and fuel consumption.

5. PROJECT LOCATION

The proposed project of “Passenger Water Transport along West Coast of Mumbai will cover
approximately 55 km from Borivali to Nariman point with six terminals along the way
namely Nariman Point, Bandra, Juhu, Versova, Marve & Borivali.

Except Nariman Point all other five sites comes under suburbs of Mumbai.

5.1 Bandra
Proposed location is situated near sea link), as per the ward distribution of Mumbai the
location lies in Ward — H (West) of Mumbai. Covering around 32,000 sq. mt. of area.
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5.2 Juhu
Proposed project site at Juhu is situated near the Novotel Hotel, location lies in Ward — K
(West), as per the ward distribution of Mumbai. Site covers area of around 9750 sq. mt.

5.3 Versova
Project site is situated at saat bunglow near police Chowki. This location lies in the Ward — K
(West), as per the ward distribution of Mumbai, covering an area of 30,000 sg. mt.

5.4 Marve
Location at marve lies near existing small jetty being used by fisherman community.
Covering an area of about 10,300 sg. mt.

5.5 Borivali
Proposed site at Borivali is situated near Gorai jetty booking office, covering approximately
around 30,000 sg. mt. of area.

FIGURE 1: PROJECT LOCATION & NAVIGATIONAL ROUTE
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FIGURE 2: GOOGLE IMAGE- BANDRA

FIGURE 3 : GOOGLE IMAGE- JUHU
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FIGURE 4: GOOGLE IMAGE - VERSOVA

FIGURE 5: GOOGLE IMAGE- MARVE
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FIGURE 6 :GOOGLE IMAGE- GORAI BEACH (BORIVALI SITE)

TABLE 1: LOCATION/SITE DETAILS

Marve — near
Location | Bandra Juhu—Near | \ersova - | &Xistingsmall | g0 i
Novotel i i
jetty being .
Near Sea Hotel Saat i Goral
. bunglow used by beach
Link .
fisherman
Plot Area | 32,000 sgm. | 9750 sg.mt. 30,000 sgm. | 10,300 sg. mt. | 30,000sgm.
Latitude | 19°02’ 42” | 19°06’ 24” 19° 08’ 00” | 19°12’ 36” 19° 13’ 55”
Longitude | 72° 49’ 42” | 72° 49’ 24” 72°48’ 36”7 | 72°48’ 15” 72° 49’ 247
Approach | K. C. Marg | Balraj Sahni | Jai Prakash | Malad Marve Gorai
Road Road, Juhu Road, Yari | Road Borivali
Marg, Road Road
Vaikunthlal
Mehta Marg.
Nearest Bandra Vile Parle Andheri Borivali
Railway

Station
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Type of Rocky each | Sandy beach Muddy

shore beach

6. DESCRIPTION OF THE PROJECT

The project envisages the development of both offshore and onshore facilities. The ferry terminals
are proposed at Bandra, Juhu, VVersova, Marve and Gorai. The construction of terminals is planned
in a phased way. In Package | terminals would be constructed at Nariman Point, Bandra and Juhu
while in Package Il terminals are proposed at VVersova, Marve and Gorai.

The infrastructure development on shore facilities proposed is terminal building and access
roads. The amenities proposed in the terminal building are ticket counters, arrival and
departure lounge, office for ferry operators, security booths, traffic control room, restaurants,
rest rooms, book stalls, telephone booths, ATMs and first aid facilities.

TABLE 2: AREA AVAILABLE FOR DEVELOPMENT AT EACH LOCATION

Description Bandra Juhu Versova Marve Borivali
Plot area 32,000 9,750 30,000 10,300 30,000
(sq. m)

Min. BUA 3000 750 3000 3000 3000

(sq. m)

Berthing Catamaran 4 Catamaran - | Catamaran 6 | Catamaran 1 Catamaran 6

facilities Hoverport 3 Hoverport 2 | Hoverport 3 Hoverport 2 Hoverport 3
Total 7 Total 2 Total 9 Total 3 Total 9

Terminal area on | 90 % 100 % 10 % 50 % --

land

Terminal area on | 10 % -- 90 % 50 % 100 %

water

Dredging 50,000 -- 50,000 300,000 711,000

Cu. m.

Breakwater extension  of - offshore No break -water | --
existing breakwater of | due to natural
breakwater to 780m length | protection
200m length enjoyed by it on

account of being
located in Manori
creek
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TABLE 3 : PROPOSED BERTHING FACILITIES AT EACH TERMINAL

No. of Berths
S/No. Location Phase | | Phase II Provided for Master Plan Period
(2055)
1 Bandra 0 6 8
2 Juhu 2 1 3
3 Versova 3 1 9
4 Marve 0 2 3
5 Borivali 5 2 9

7 BASELINE ENVIRONMENTAL STATUS

In order to assess the existing environmental status in the project area, primary and secondary
data on various environmental attributes viz. air quality; noise levels, water quality, soil,
ecology, land use etc. have been collected.

7.1 Study Locations

In order to assess the existing environmental status in the project area, primary and secondary
data on various environmental attributes viz. air quality, noise levels, water quality, soil,
ecology, land use etc. have been collected and presented in the following paragraphs. The
entire project area is divided in to various environmental segments in order to establish
baseline environmental study. The various locations selected on the merits of environmental
settings are indicated in the following Table 9.1

TABLE 4 : ENVIRONMENTAL STUDY AREA

SR. NO. STUDY LOCATION

Bandra ( Near Sea link)

The area is dotted residential as well as commercial complexes. Social
infrastructure like hospital and educational institutions bound the region.
Bandra fort is nearby.

Juhu (Near Novotel Hotel)

It is the famous and most visited beach in Mumbai. People in and around
Mumbai, international as well as people from other states of India
frequently visit the beach. The area is commercial as well as residential.
Many hotels like Novotel Hotel (formerly Holiday Inn), Sun n Shine, Palm
Grove etc dot the region. There are a few koliwadas inhabited by local
fishermen in the vicinity.

Versova- Saat Bungalow ( Near Police Chowky)
The region is majorly residential with some commercial offices and banks.
The area is inhabited by a large koli community.
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4 Marve Beach ( Near Booking Office)

The proposed site is near the ferry booking office operated to water
kingdom and Essel World.

It is one of the landing centre in Mumbai. Many crafts are anchored along
the coast. The region mainly has residential complexes. The fisher folk have
their settlement along the shore.

High tension electric lines crosses near the site.

5 Borivali (Near Gorai Jetty Booking Office)

The proposed site is near the ferry booking office operated to water
kingdom and Essel World. The shore is marshy and lined by mangroves.
Adjacent to the site is the developed residential and commercial areas.

7.2 Air Quality

The baseline Ambient Air Quality data of the region has also been obtained. Air quality
monitoring was carried out at five locations along the proposed project area in winter season.
The SPM and RSPM values did not vary through the project as all the locations are prone to
vehicular congestion. The SOx, NOx, CO and Pb values are much below the permissible
limits. The construction of the passenger water transport will reduce the vehicular congestion
on the roads. Thereby the air quality will not be affected but will improve due to reduced
vehicular movements.

TABLE NO. 5: AIR QUALITY MONITORING DATA AT ALL SITES

Parameters Units Location Permissible
limits
Bandra | Juhu Versova Marve | Borivali

PM 25 ug/m3 50 375 45.83 45.83 50 60

PM 10 ug/m3 75 875 70.83 66.67 70.83 100
SO, ug/m3 20.81 19.36 20.09 19.36 20.93 80
NO, ug/m® | 21.77 | 22.96 23.23 22.82 24.7 80
CcO mg/m3 <0.4 <0.4 <0.4 <0.4 <0.4 2

7.3. Water Quality

The main drinking water source in the study area is provided through Brihanmumbai
Mahanagar Palika (BMC) water supply system.

The water transport system proposed to be developed from Bandra to Borivali along the west
coast of Mumbai. The marine water quality along this coast is studied as these regions are

9
Passenger Water Transport System along West Coast of Mumbai by MSRDC




Fine Envirotech Engineers

characterized by the presence of residential population along the coast. The shores are
common and famous places of tourist attraction in the city. The physico- chemical and
biological characteristics of the sea water along the route have been studied at five locations.
The development of the water transport system will not have any adverse effect on the quality
of the coastal sea water as the proper pollution control measures will be adopted to maintain

water quality.

TABLE 6: WATER QUALITY ANALYSIS DATA AT ALL SITES

Parameters Units Location
Bandra Juhu Versova | Marve | Borivali
Physical Parameters
Turbidity NTU 5.62 20.5 41.6 54.7 9.20
Chemical Parameters
pH -- 7.21 7.72 7.43 7.33 7.44
Total mg/lit 33398 29548 33582 33496 35475
Dissolved
Solids
Dissolved mg/lit as 02 4.8 5.0 4.8 5.0 5.0
Oxygen
Salinity %o 28.35 34.13 34.61 31.13 31.83
Sulphates mg/lit as SO4 2428 1832 2806 2444 1532
Phosphates | mg/lit as PO4 4.93 1.71 2.83 2.83 3.94
Nitrates mg/lit as 0.18 0.19 0.21 0.10 <0.10
NO3
C.0.D. mg/lit as 02 126 174 122 130 109
B.O.D. mg/lit as O2 48 52 44 48 40

(27 °C, 3 days)

7.4 Noise Quality
Noise quality analyzed in the study area at all five locations; it was observed that at all
locations the noise levels were near the CPCB limits for Industrial area. This is due to the
increase in the vehicular traffic along the route. Proposed project of west coast passenger
water transport system during operation phase will provide better option to the travelers. It
will reduce the time for travelling & also provide safe & affordable mode of transport. This
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will definitely help to reduce the current noise level through diversion of traffic along the
west coast PWT.

It is envisage that there will be a slight increase in existing baseline noise level during
construction period. But by adopting proper measures and care it can be mitigated to
acceptable levels.

TABLE 7: OBSERVED NOISE QUALITY IN THE STUDY AREA

Time STUDY LOCATIONS

Bandra Juhu Versova | Marve Borivali | Standard
Leq Day time 57.74 61.15 65.74 62.25 67.51 75
Leqg Night time 55.03 55.11 59.29 53.14 54.28 70

Note: Day time = 6.00 a.m. to 10.00 p.m.
Night time = 10.00 p.m. to 6.00 a.m.

7.5 Ecology and Bio-Diversity

The project area diverse for great present in the vicinity. The biodiversity in the project area
is almost common type. There are no sensitive flora and fauna in the project area, except at
the Gorai end of the route where there is a patches of mangroves belonging to Avicennia spp.
The project route is along the west coast of Mumbai which is rich in marine biodiversity. The
common marine fishes along the coast are mackerel, sardines, Bombay duck, shark, ray,
perch, croaker, carangid, sole, ribbonfish, whitebait, tuna, silverbelly, prawn, and cuttlefish.

7.5.1 Marine Ecology

The construction of the water transport system traverses through the sea. The organisms in
the marine ecosystem are unique and play an important role in the energy production and
transfer. The standing crop biomass and productivity of the water body can be determined by
studying the bacterial count, phytoplankton and zooplankton. A reduced marine biodiversity
is observed as sewage is partially or untreated is disposed indiscriminately into the coasts
along Mumbai.

1) Phytoplankton
The productivity in the sea is carried out by the microscopic phytoplankton present in the
water column. They are the autotrophs responsible for all the production of organic food
available in the sea.

TABLE 8 : DISTRIBUTION OF PHYTOPLANKTON ALONG THE STUDY AREA

Location Phytoplankton Dominant Species
Cell Count
(no. x 10*/lit.)
Bandra 9.5 Nitzschia spp., Skeletonema spp.,
Asterionella spp., Oscillatoria spp
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Juhu 3.5 Rhizosolenia spp., Surirella spp.,
Thalassiothrix spp.,Coscinodiscus spp.,
Versova Creek Nitzschia spp., Skeletonema spp.,
3.3 Asterionella spp.,Plerosigma spp
Marve Creek Skeletonema spp., Navicula spp.,
2.7 Thalassiosira spp., Nitzschia spp.
Gorai Creek Nitzschia spp., Skeletonema spp.,
7.8 Thalassiothrix spp., Gyrosigma spp

The high phosphate and nitrite content in the waters, which are nutrient matter for the growth
of phytoplankton, at Bandra must also be the reason for high proliferation of Nitzschia
closterium in the area. The dominance of Nitzschia closterium is an indication of sewage load
in the region. Similar conditions were observed at Gorai creek. Low population density of
phytoplankton at Juhu and Marve may be due anthropogenic disturbances by the tourists
visiting the place. The high turbidity limits the light penetration in the water column and
hampers the phytoplankton production. The low cell count of phytoplankton at Marve and
Versova must be due to high turbidity and low nutrient availability.

2) Zooplankton
The phytoplankton production in turn is responsible for growth of zooplankton. Zooplankton
are microscopic free floating animal component of the plankton community. The zooplankton
population observed during the study period ranged from 18/l to 32./1 . The zooplankton
species observed were Copepods, foraminiferans, fish larvae.

TABLE 9: DISTRIBUTION OF ZOOPLANKTON ALONG THE STUDY AREA

Location Cell Count Dominant Species
(no. /lit)
Bandra 32 Calanus spp, Eucalanus spp, Gastropod larvae, isopods
Juhu 18 Calanus Spp, Gastropod larvae, Lucifers ,foraminiferans
Versova 2 Calanus spp, decapods larvae, Gastropod larvae
Creek
Marve Creek 21 Calanus Spp, Fish larvae, gastropod larvae
Gorai Creek 29 Eucalanus spp, Calanus spp, Balanus, gastropod larvae
3) Benthos

The intertidal zone is dynamic zone at the interface between sea and terrestrial environment.
The life in the zone is influenced by the physical factors like waves, temperature and light
and by anthropogenic disturbances.

The study area has a mixed intertidal zone. The substratum is rocky at Nariman point and
Bandra while at Juhu, Versova and Marve the intertidal zone is sandy and at Gorai it is
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muddy. The organisms in the intertidal area was dominated by molluscans belonging to
gastropoda and pelecypoda ( Bivalvia) family.
TABLE 10: DISTRIBUTION OF BENTHIC ORGANISMS ALONG STUDY AREA

Location No. of organism Dominant Species
(no. /m?)
Bandra 15 Gafrarium divaricatum, Bursa spp.,Trochus spp.,

Turbo spp. ,Thais spp. Nerita spp., Scutus spp

Juhu 12 Littorina spp., Conus spp., Patella spp., Euchelus
asper

Versova Creek 18 Thias spp., Nerita spp. Trochus spp.,

Marve Creek 19 Trochus spp. Nerita spp, Drupa spp., Polychates,
Cyprea spp.

Gorai Creek 25 Telescopium, Boleopthalmus spp, Polychates

4) Mangroves

Today in Mumbai Major mangroves are seen along the Vasai Creek, Thane Creek, Manori
and Malad, Mahim - Bandra, Versova, Sewri, Mumbra - Diva and few more places.

However only at Gorai site in the present study mangrove would be affected to some extent
due to the construction activity. The most dominant mangrove species observed was
Avicennia marina and Avicennia alba. The high salinity of the waters are the probable reason
for dense growth of these mangrove in the region.

8 COMPONENTS OF THE PROJECT

8.1 Water Supply

Water Requirement: At each terminal water requirement during construction phase will be
100 m*/day for construction purpose and 10 m®/day for domestic purpose. The domestic
waste water generated during construction phase shall be treated in septic tank system.

During Operation Phase 10 m*/day water will be required for the proposed development
for domestic purpose. The sewage generated will be treated in an onsite Compact sewage
treatment plant (STP) of 10 m*/day.

The water supply for domestic purpose will be from the local municipal supply. Tanker
water will also be made available as and where required.

8.2 Electric Supply
The source of power supply at Bandra, Juhu, Versova, Marve and Gorai sites shall be through
Reliance Energy.

8.3 Fire Fighting Equipment
The following have been considered to provide fire fighting system at all the five proposed
terminals.

» Hydrant system
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» Sprinkler system
» Pump room (Main pump and Booster pump)
» Portable Extinguisher

8.4 Drainage & Sewerage

An adequate drainage system and drainage plan as per the slope has been sketched out for all
the terminals. The drainage pipeline shall be fitted with oil & grease traps so as to remove
any oily material from the run-off water.

8.5 Solid Waste

The construction waste generated during construction phase will be reused for leveling of the
site at all the terminals.

Approximately 20 kg/day of Municipal solid waste will be generated during operation phase
at each of the five terminals which will be segregated onsite and handed to local municipal
authority.

8.6 Manpower Requirement

During the construction phase about 50 construction laborers shall be required on each
location. During the operational phase about 75 persons would be employed. These would
include crew on the craft as well as people working in the ticket counter, cafeteria, and
others.

9 MITIGATION MEASURE PLAN

9.1 Air Quality

* New and properly maintained construction equipments shall be utilized

* Regular maintenance of machineries and equipments shall be carried out

» Asphalt and hot-mix plants will not be at site

* Fugitive dust entrainment will be controlled by sprinkling water

» Proper green belt area will be developed for trapping fugitive emissions

» Transportation vehicles will be covered to avoid dust emission

» Trucks carrying soil, sand or stone will be covered with traps to avoid spilling
and blowing by wind from site of construction

9.2 Noise
» All construction equipment will be duly lubricated and maintained in good working
condition

» Stationery construction equipments will be placed away from habitation

» Personal Protective Equipments (PPE) for workers. Workers exposed to high noise
level should user ear plugs.

* Regulation of timings of construction work generating noise pollution near the
nursing home and residential areas
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* Noise barriers in terms of thick vegetation cover wherever required will be used for
attenuation of noise.
» Signboards will be put so as to avoid unusual use of horns and also for avoiding idling

noise

» Continuous Noise monitoring will be carried out during operational phase to collect
comparative data

9.3 Solid Waste
* The construction debris generated will be disposed off immediately on same day

without storing at site
» This will avoid chellate formation or spreading it in the nearby area
» It will be disposed off in MCGM approved sites in and around city
» Prior approval of these sites will be obtained.

TABLE. 11. ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

A) CONSTRUCTION PHASE

Sr. | Environmental | Impact Attributes | Degree | Mitigation Implementing
No. | Parameters of Measures Organization
Impacts
1. Physiography Disturbance in 2 Will be achieved by | MSRDC,
relief feature systematic  planning | Contractor etc.
and designing of the
project activities.

2. Land resources | No adverse impact 2 Will be achieved by | MSRDC,
systematic  planning | Contractor etc.
and implementation

3. Human No adverse impact 1 Will be achieved by | MSRDC,

resources systematic  planning | Contractor etc.
and resources

4. Marine Phytoplankton, 2 The marine | MSRDC

Ecological zooplankton and | andis | organisms shall soon

resources — benthos shall be | tempora | be restored due to

Flora & Fauna | affected to some ry their self generating
extent due to capacity
construction Mangroves shall be
activities. transplanted and
Mangroves  shall additional plants shall
be affected also be planted

5. Utility & | Removal of utility 3 Shifting and elevation | MSRDC,

infrastructural line like electrical of utility lines will be | telecommunica
facilities poles, telephone done in consultation | tion dept. &
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poles, transformer

with concerned
Government
Organisations.

line dept. of
GoM.

Geology

Not much affected

Systematic  planning
and implementation

MSRDC
through
prospective
contractor

Surface
water

of

Contamination
from solid wastes

Solid waste shall be
collected and
disposed off as per
norms

MSRDC
through
prospective
contractor

Air quality

Short term
deterioration of air
quality due to
generation of
fugitive dust.

Trucks carrying soil
sand stone, will be
covered to avoid
spilling

Fugitive dust sources
will be sprayed with
water to suppress
dust.

Emissions from
vehicles & machinery
will  be checked
regularly &
maintained properly
to confirm to
National and State
Emission Standards

MSRDC
through
Prospective
Contractor
(PC)

Noise level

Increased noise
levels due to
project activities

All the equipments
will be duly
lubricated,
maintained in good
working condition to
minimize noise
levels.

Stationary
construction
equipments  will be
placed as far as
possible from dense
habitation.

Erection of noise
barriers, Green belt
barrier

MSRDC
through
Prospective
Contractor
(PC)
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Provision of
protection  devices
(ear plugs) to be
provided to the
workers operating in
the vicinity of high
noise generating
machineries.

10. | Ecological No endangered 1 Proper care will be | MSRDC
resources — | species found taken to maintain | through
Flora & Fauna eco-balance. Prospective

Contractor
(PC)
11. | Land use Land acquisition is 2 Proper management | MSRDC
as per the planning  will  be | through
government achieved Prospective
regulation and Contractor
policy. Mild (PC)
impacts on local
land use may be
visualized
B) OPERATION PHASE
Sr. | Project Related | Actions to be Taken Responsible
No. | Issues Organisation
1 Air Quality Monitor periodically ambient air quality at MSRDC and
selected sites. MPCB
Installation of air purifiers
Confinement and absorption of the pollutants at
source by creating vegetation along the length.
Enforcing different control measures to check
pollution (e.g. catalytic converters, unleaded
petrol, proper serving etc.)
2 Noise level Monitor periodically ambient noise level at | MSRDC and
selected sites. MPCB
Minimisation of use of horns near sensitive
locations/ silence zones with the help of sign
boards at proper places.
Provide noise barriers along roadside.
3 Maintenance of | Plantation will be undertaken by the concession | MSRDC &
Avenue trees company on an aggressive note along the whole | Contractor

17

Passenger Water Transport System along West Coast of Mumbai by MSRDC




Fine Envirotech Engineers

stretches on the both sides of the road.
Employment of local population for maintenance
avenue plantation.

Any developmental project would have its own impacts on various parameters. These
impacts, besides moderate on environment during construction phase, may also have
sustainable positive impacts. The said project certainly has maximum positive impacts on
socio-economy as well as environmental factors. The social impact will include additional
employment, ancillary industry where as reduction or conservation in fuel will boost up the
economy.

This project will also enhance environmental measures in the area and there will be increase
in aesthetic look of the project area.

10. ENVIRONMENTAL MANAGEMENT PLAN

The Environmental Management Plan (EMP) is also prepared to take care of and to counter
environmental impacts. Implementation of EMP will long way to maintain good and healthy
environment.

Accordingly, all the anticipated activity was thoroughly studied and the environmental
impacts were identified. All the relevant base line data was collected, the existing
environmental status was assessed and evaluated. In the light of this information and the
prediction, the environmental: management plan is prepared.

11. DISASTER MANAGEMENT PLAN

Disaster Management Plan (DMP), safety measures and action plan have also been prepared.
it is also included to make ground preparation for natural calamity, which is most unlikely
event in the present surrounding of the site. Plans for fire fighting and accidents and other
emergencies are prepared.

12. ENVIRONMENT MANAGEMENT COST
TABLE. 12. ENVIRONMENT MANAGEMENT COST

SR. | Items Cost (INR) During Cost (INR) During
No Construction Operation
1 Air Environment 33 Lacs 20 Lacs
2 Water Environment 20 Lacs 16 Lacs
3 Noise Environment 17 Lacs 10 Lacs
4 Green Belt 65 Lacs 23 Lacs
TOTAL EMP COST 1.35 Crores 69 crores
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In addition to this EMP cost there will be addition of capital cost of Rs. 40 Crores which
includes safety equipments, Fire fighting systems, Patrolling van etc.

13. COST OF THE PROJECT
The estimated cost of the project is Rs 524.32 Crores.

19
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(i ardh oo aTEqE— g & SiRaeh)

9. RIS -
qegear ol feTrarerTa siq:deia Ta oI areqe’ & P @ite, 36 el GafaRuREEl
a7fdr AsFR A SxRuRT T AT SR, ST 39 I ST Sielta aTegdlen TS & Sed AT
STy ITeIed] fSPTUTaR S ool dIgEhTel Mg Gadue SR ed. R anfor
2RISR AT SRAE Weriier I, AR, IFARy 9 TRATRE SAHed Gl Qiera Sl
TERE TEET AT B S ailﬁq\c??m TICEET QUINIS! HERISE AHMEl FaN Tarl Sietid
eI UG’ ST T RTTerTe IR et 3ie. S1 WATOR HeNTy Are T MSRDC

. WP quiF
gegea g fReaera FaR Se-ateq® Fed MSRDC, GoM 7 SRifdd el 3. SmHed
AN § T ardewid siee yufn . <t e FRIRK Forelt s, (3) W uie () 7% (3)
T (8) @i (4)7 (&) aRaeh (SEioae) & gegen frarerid & TiEeH Farl Se—aTahraror
SeX TR Pigevard et JReT.

3. urERpEh
Hagear et RETITeRT TaRT SerTE FehedrIs! TERTE AR SR SR, U AERTE AR
gegean ufH feTRer yarht SeraTeqe Teed & IDid o) (GR) H. IWT 2098/ CR-31/Part-
3/PRI 1 TeER 3fcFa 00 F&I MSRDC @ SUdrd 3T,
T Vel I S g Wedl AR Iveed! T aEqs Hadel Wb TR Ulaveel 9
TfRURTE e caavel SHt R § SR, W SIeae® & U TERR aieqs aaee qaed
Uy RS, ITNTEAT AR o) ey et &Y, STaTe® & iaa Feoiad JAfor T
Gffs aeghrEr 9 oTR. ITaNda SRUA Seied] TSl SRR ARG Wi quefier
GTATATHTOT - —
9. TR STeETEE waerT A 7 SnRfe SwEEr SR & Aie Hasres (Mott Mac
Donald) 8% =T S-Sl 3.
2. WG @erd aicen ST AT St aree (SaRTE) RAFST €€ SRIGST ST JeRe
Wqﬁﬁﬁm‘%ﬁam’aﬁﬁq&ﬁaﬁmﬁﬁmmm.
3. TR S aRqeTe gesear ufte ReTaR el fas wxar Rex o e o

3
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g. gagear aiFdf el varlt T oReesEr ™ ARt S aRde wFeREl (He
8. Fpeqrl IR

q9% & 9Rar e yeart e, 998 @ WRaie @ Al At 7 siteifie dg ome. qsE &
A6t Prafer, eI g, AT Sy wedt stwweh st (ReR el wugm).

siteifies oty arforea arse e wof oy el A sier & gssas o/al. e
SR HIGH AT RS RIAAHT HEAT IReied MR GRaET BT edr. wrdierd
e} RS TGV U P! ST R HTeuN dTedqd awel Rpfi oo,

HagaT ST AN & TeaioeT S SiegTd R 2 R, Sae gaaan JicaT aleaeie
TR TR0 9T BT 3R, SIR<iid Wt 3fYe war (co%) @ R guden wiere, T anfor
TRIATEAT FA G AN TN SR, S & Xed Y SR gien i wrt der vaw
PO PTG IR IR, ORI I Hgwaral MM HRieH aTEhal A7 o aaRa
(BEST) &%’ mred] 3ol uigvamrdt T T 3R v, s anfdr ufdy e g
ae SiRaell § TEA Uise WA FRANT @ Qiel AN SA9Ad STG NRTed WRelel SR, &l
T FRIIaRUTTST BIogE! AIes! ST Sueiey ATE. & TRATEIT W QIeige Narral 9% §Y
SRR aTeal. TIe &l AT TG Jafedes AT aneo) 3R TRerd $iTet 3.

TR e ALY TG, FAT d LA UGVl AT P T SeHad Iredrd e
AN, TEUET [P 414, GfaRoR=igt Snfor gferd Anf safdvaret et fFmfor smel R, srem wwifet
Fras Frar @ arf T 99 arRUIRT, FH SRS SRUIRT ST ST gIEIEIEET SrTET, 3 dlel e
GEIGEEICH

UL STl R R0 3 HEREIol faRUReel TRid S6 ST 9w e 9 TIQUIRT T
T AT 3R,

y. YHeur fS@rr _
‘Hege it frrrera vardt Sieargae @av’ g PRI delen Teeamed aiRaelt o FE
uide & 4y e, ARTrET TR SReaT A%,

2
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qear . 9 : &t At

Location |3ig R Tarar a ARt
(SigioE®)

Tpedr | 32,000 % [97504t #t. [30,000 .| 10,300 =Y. @Y. | 30,000 .

i =i . . : .

R CIE 19°02° 42”7 | 19° 06’ 24~ 19°08° 00" | 19°12° 36” 19°13° 557

Xarar 72°49° 427 | 72°49° 247 | 72°48° 36" | 72°48° 157 72° 49° 247

ST

TheurIS! FrRfS ST & Hi-frwear Saw oG, gedear ot H (ufdm) ==t 3. siget 32000
T oRY & ST A o, TRERT <Rt s A e erater) s,

XK

SR, dedder T Rig WIx RN o, PRI Teeers ¥ Al gite siaw anfor guder ot
fmoiigeR af¢ K (afte) w6 3 o & o Rear & Quyo BT, o,

e |

o <Rt T S et e @ ettt s,

ad
HEITeAT @EH Sig) S/a% ST T1fe AR T 9 ST,
SRaelt —

TR SIg FhIT SAifheias AT el aee 3T aick fhred o Soman i i 8. &1 v
IR Srears Secarar IR, & SR armd =4 el anfir gt/ srifaarndt sirciaes
FIYoATT 2TTeft 21T

§. PE™ RN
Y = TG St fFam 2 Sgt (uam) SuRvaE I T M Yo efifaer e a srrh
GeHERT AT el 2.

g
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Description T T T a5 Fhed

Plot area 32,000 9,750 30,000 10,300 30,000

(sq. m) _

Min. BUA 3000 750 3000 3000 3000

(sq. m)

~WOMr Catamaran 4 Catamaran - | Catamaran 6 | Catamaran 1 Catamaran 6

AavaSyakxtaa | Hoverport 3 Hoverport 2 | Hoverport 3 | Hoverport 2 Hoverport 3
Total 7 Total 2 Total 9 Total 3 Total 9

Terminal area on | 90 % 100 % 10 % 50 % -

land

Terminal area on | 10 % - 90 % 50 % 100 %

water

Jmi CngUr | 50,000 - 50,000 300,000 711,000

Cum.

ObdoJ “§OH | 200 mal. - 780 mal. - -

Breakwater

o. o yafavurat Rt

SRR Tor, ST aTR 3. Asese ARk T aRuar S,

0.9 STRYET STIRT — W o Rt Wk e S T @ el Afedt weftersETor
euara aneht. Hqul SeaTdt ST € PRPRIT dered Rmar ameft snfdr wT defler wafaxomeaT
FafRKdT e Huar JATel.

©.3 g R —

T ATeler TRIITTeTeT BT UTaRe e TaT ST Har e, e (049) P
T ST AT BT U T SRTeaT it ST SRUAT ST, aTedl ATEEPie
P AT Ao ROl G SPM TRT RSPM t giclier AmT & efted PR oReH W
Rl wre s g7 ol SOx, NOx, Co 2Tfor Pb =27 SI=IraeR T Jgame Fafeean
ST B, A Sicf aTREhI AT SreiedT SEMraNer aTehrd! T ST EIUART A g,

Y]
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Parameters | Units Location Permissible
limits
I SR | =€ iG] SiRgeft
(GERED))

PM 2.5 ng/m’ 50 37.5 45.83 45.83 50 60

PM 10 pg/m’ 75 87.5 70.83 66.67 | 70.83 100
SO, ug/m’ | 20.81 |19.36 | 20.09 19.36 | 20.93 80
NO, ngm’ | 21.77 [ 2296 23.23 22.82 24.7 80
Cco mg/m’ | <04 |<04 |[<0.4 <04 [<0.4 2

0.3  UOIET IoET -

N & Rvarer gvarEr g IO G498 AEFFROTIRT TUigRasT SaRT 79 SR
frraTerTe & JRART &% SRIeaTs Jefid WERE vaTEl ORI WHER oSt Ioie &3 R
g, W R 2 el e seRm o waRa o@eUR TN oM. W
T RIBIARICT/ YieTaRict roaTeT TR S-SR S e sy aRvard S, S
SaTEq® diemar Fefier Gugiel gvaTeR Pivrel Fukd aRum BIoTR Ad AT dresit Buard A3,
TS AN HBR WG TR FGNURIERT gRuaTE] TRST 3. RIS Ul P! SRR ST

RO it
TaaT 3 : GFRY 9TogTET geit
Parameters Units Location
g R, gatar e et
(Sigtrass)
Physical Parameters
Turbidity NTU 5.62 20.5 41.6 54.7 9.20
Chemical Parameters _
pH = 7.21 7.72 7.43 .38 7.44
Total mg/lit 33398 | 29548 | 33582 | 33496 | 35475
Dissolved

<

MSRDC JETiad ga8 Uil fpmrarerta ward] Sfei-—argqs Jhed
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Solids
Dissolved mg/lit as O2 4.8 50 4.8 5.0 5.0
Oxygen
Salinity %o 28.35 34.13 34.61 31.18 31.83
Sulphates mg/litas SO4 | 2428 1832 2806 2444 1532
Phosphates | mg/litas PO4 | 4,93 1.1 2.83 2.83 3.94
Nitrates | mg/lit as 018 | 019 | 021 | 0.10 | <0.10
NO3
C.0.D. mg/lit as O2 126 174 122 130 109
B.O.D. mg/lit as O2 48 52 44 48 40
(27 °C, 3 days)
0.8t gef —

T U @R Gl gell quvan el IR 3 FeMm et @f, wd
iRt /SrTiaiel ea-dl aide! gt CPCB 7 fetean #afer ean aiad g, diecdl draqgieal
TS Tt uguur SifEfies SRSt SRAeiel ared SR, & Ui fherarerTerRn R At Sier
TS TPHITEAT DI LT $Hp Jarerar \Rirar STl gam SRUR 3R, &1 HAFHe T
3% P B AR N7 U RRM, WRasuRT arggdhiar AF FafFT Gerr AR e, & i amige
oy R R BIVIRIT TSI U GaR AT SUeTsy Bisal ST TR ' AgMRaNiel
et TIgOT T BIUaT AGd Blsdt.
SiEpH T ST TEIfRdIauen ea-dl Traet Aiel aree 3N 3G IdfivaT St 3R, 9T ARg

UL IS SHEAT AU ATEOTAT E-IeT ST HIeuanT A< e,

A d Cat £A Permissible Limit
" ategory of Area Leq Day time Leq Night time
A Industrial Area 75 70
B Commercial Area 65 55
(& Residential Area 55 45
D Silence Zone 50 40
qaaT ¥ GHgderE! g URie
Time STUDY LOCATIONS
e " T a| AiRkaelt | Permissible

]
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Leq Day time 57.74 61.15 | 65.74 | 62.25 | 67.51 75
Leq Night time 55.03 55.11 | 59.29 | 53.14 | 54.28 70

0.4  uafaxer iy Saffear

Tehed STME I 3 uRfRd Rerdiar Seiagel wRel 3R] Aewe! A8l &1 &l Safafaed

e A TRIDS JGHT I Al IR,

0.4.9 FFR ggfaRor

AN STt aTecEhraT R @ SUGHYT Siguar 8. IS SGRUN Siagel & gife s ‘St

SIS SIfr TR’ HEY S Heardl YT soadm. Stavd (FaeRere) e, BrRIeIbre

q) wrRIeIt@es (Phytoplankton) — TTUITT STIGH &HAT BRICITPETal FEATAR SRIAUART I,
2 e (Autotrophs) Fggrlir ¥ RIS A SRvA PRUMNE 3ed. FIBAN
BrICITReE BeT Aievara sl Fifar ¥ (Nitzschia spp.), Sreier @ (Skeletonema
spp.)Jal TEu Fdee St erieraen wr g aredn. ‘ueRieiRE’ @ IR R
ot 0w aigeen e s,

?) grimed, (Zooplankton)— HIACIAIRET, 8 FABCTRA STAGHIE PRUTE 3HTed. FnipeTt
FE&m Y R ¥ 95 1. 72 o Ry oM. $ A WG o W S AgEn a1 Brél
T 19 SR ST,

3) AR — g T S e SR TRER (SeRerIsd) SN FRUS SR . WK, S,
I 3T AIETET SRAT 19T Pia A Tediar & S eier Feilaid S srEeie SR,
AORT v a3 P STRRERT M Iedr AT Sl T dige Sl wggiitel
T oR TS o, efiet SeResed SR I IRGIUIST ST SeETeiRal SIiiie AIEp
e, et wie 22/41° 7o areary R T,

Location Phytoplankton Dominant Species
Cell Count
(no. x 10*/lit.)
Bandra 95 Nitzschia spp., Skeletonema spp.,
Asterionella spp., Oscillatoria spp
Juhu 3.5 Rhizosolenia spp., Surirella spp.,
Thalassiothrix spp.,Coscinodiscus spp.,
Versova Creek Nitzschia spp., Skeletonema spp.,
3.3 Asterionella spp.,Plerosigma spp
Marve Creek Skeletonema spp., Navicula spp.,
2.7 Thalassiosira spp., Nitzschia spp.
Gorai Creek Nitzschia spp., Skeletonema spp.,
7.8 Thalassiothrix spp., Gyrosigma spp

90
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¢ THEI TP
¢.9 goft gRaaT —
T effeTeT /i @l qoo Y /Raw siawmRIG! SiUeH coEierT #fr 9o HY /Raw
TSI Afed chied S PROAC Agel. BrAfa el qo HY /ey uroht el AT
Rivgra Aet. @RE Pl SR il 90 #/Raw ercean wieunh ukear vweumed T
IRUATT IS, TP AEFFRUTIoIbehg TR ATIRIATS! ARTUR grofl RiAvam Aga.
¢ AW -
udheq ST R g e IRaoT detl STdl.
¢33 ufEes g —
3 ARRIY TG ST UIUarET AR el See. GR UH g SFE FE QUR TOgaS e
o oy, eRERU dhHe sHge Sl o TREYS |ig S B g SeTeRsiadRe
TSGR S¥ae! SAilet

QAT 3T —

(9) Tase fifees

(R) fBimerR fafeeH

(3) 7u v

() dicser TafcTgeRy

¢8OSl e —

Figurolt ST Pt SRS g IR Mo PR FeUER UaER AGRAT dell Sge. HisaTult
ARrraTa siisal g A ST HRUt R aravard Ae Ao Jiserdl 8R T GRUAr Aed Blgcl.
fmfor BomR #em aoft g demarht ufs @ 5wy uede SEA g kAT el SiEe. ufs a1 & gy
ARRaT detedr UIvgTET GH-aToR e STed.

¢y  Hi-Tax] I

it de7 TN @ GHRY 3Rid. PN COIGREIN SIUBHEET alel Hexl oo
PR T AERE 0 e /RA el TweR (Ve oieT) SOF 8IS, rdt aiar) el
Ser 9 e Riegare AT W7 SHERIERE axudwd Ugd.

¢&  HISISE! IR
TRD Ui SRR SiHeH R fE Yo UM BEIRME TRE 3R, P

T 04 AU A IR g SRe. @Me §EH - STvR, [l Pesey. &),
SRS 3. 3D THRA T A e, e,

39
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Q. SULHH TISHT
R.9 §4MM oIl

o gEt 7 TNHT BAUR IHOA IS JUUAR JZA 9 O TEE I oA IS
qTep e/ TI0Th =T Fafed Vgl aral WWERGRI HUaT I

o Y% ISUIMT AT IrTeIedT Sl qrugrEn Rreerar exuar Agd.

o i, A%, TS T TR DM WHM IIET N ATEH ISR Pefl Safier oo i
e B A (S |isviR Frel.)

o SRS BV ISl STENTaR Bhdk A I @vedrd Addter. DG set @1 AR &HI
Bt RO A T JTRI AT BT PRoATT A

o i TGS TRva Aer SN HGHUT TRIRUIR AT

o TS A-ST YA FVIRS Taed &1 e Hherd Savdr dgel.

R.Q &4t guif
o [ TR dBAR dMul T GRUNT SAUIK A SOIBET el il A BH
RTEle.
RRATR g T & g ol IRE 99 Bigel daedT §R SAUAr g,
® mmmwgvmw%%a%ﬁsﬁwrcﬁa
o RN GBI TARYD T &R ueeHTar Rer wxuar age.
Ry e Pmfor Svmn e T M RO PIIREAT GREAT AF0N GRA0AT .
qigerTS! araRvaT Jur arger EURO 11 5 swaet S,
%.3 TF-HERT AR
.« SiPT ORI FBHHEE Setell ot foe SRUMTSt araRet STge.
o R FE T FeAUgTE DR Riezare aEuar A,

T BT A URUEET AR o SUEE AT GRae ST PR JIRRIERG IeEe a5
fhaT TioBmEEAT TeatTed 95 AT BrEl d@T HE A TG TR B SULHA FT! I
I IRNIGIGE

90 GgfaRUr TR AIRNEST

T P AR SYLH SUTT SielTel AUt SiTSs e,
et PG O Sue AR ST e card] WET SR SReied] FafaRuIeR BIOTRT R

92
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99 IURIBIAN AT JISHT

Aroia ST ANl S S9Er, Ag T a1 Fufife st @ o wier aue aR. e arast at
T a1 HRIfRT SO ST S99 WO QAR gl §HRY RuAd el 3R,

DMP #¢) Swreg €ich, S JISTT, Fooidl 9 caviTa=TaT FHae 31e.

93 gfarur aee el
qa< . & qafaRe awerd frdt
SR. | Items Cost (INR) During Cost (INR) During
No Construction Operation
1 Air Environment 33 Lacs 20 Lacs
2 Water Environment 20 Lacs 16 Lacs
3 Noise Environment 17 Lacs 10 Lacs
4 Green Belt 65 Lacs 23 Lacs
TOTAL EMP COST 1.35 Crores 69 crores

TIfaRuT AR TSRS ¢4.00 TS TIe! AT PRUART AT 3. IRKI Hepeursirs] JRaf,
T RS U, derdh T, SRS 3 go.00 Gues FHIE! wawel SRUA 3Tl 38

93 Upeyq fAEt
ThUTT e & AR . 524.32 RIe Wel 3/d
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