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CHAPTER 1 PROJECT BACKGROUND

11

12

Preface

Mumbai’s peculiar geographical spread imposes constraints on expansion; its great job potentia
has nevertheless attracted migrants from many parts of the country. The result has been severe
housing shortages, lack of open spaces and civic amenities and transport bottlenecks. As per
the 2011 census, the population of Mumbai is 12.25 Million.

The port, market, industries, offices and above all increasing population has considerably
overloaded the raill and road transportation infrastructure of the city, causing innumerable
commuting hardships as well as severe strain on the city’s civic services resulting in extremely
poor living conditions for the majority of residents.

The northern & north eastern parts of Greater Mumbai are likely to be saturated in the near
future. In that event, the only location for expansion (apart from Navi Mumbai) will be in areas
to the north of Greater Mumbai up to Virar at the northern limit of the Mumbai Metropolitan
Region. This northwards expansion however is aggravating problems of its own. With the
augmentation of the north-south commuter movement it would not only keep increasing
commuting time to the heart of the island city but also traffic congestion on the transport
network.

The pressure on the rail and road network can be relieved only by redirecting part of the
movement into an east-west (towards Navi Mumbai) orientation. Having known the geography
of the city, this can only be achieved by taking positive steps to encourage the development of
residential areas on the mainland on the coast.

Need of the Project

The need for the project arises from the undisputed fact that Greater Mumbai is already
overcrowded and congested. The only solution to prevent the existing conditions from
worsening is to expand on to the mainland, which to a limited extent, has already occurred in
the northern half of Navi Mumbai. This is however, insufficient, and a maor push to the
development of the rest of Navi Mumbai can be given only by providing quick access to the
southern half of Navi Mumbai.

The southern half of Navi Mumbai is having 2,500 hectares of land for housing, which will
benefit most in terms of commuting time by the construction of the Link between mainland and
south of Mumbai. When completed, MTHL will reduce the distance between the island and the
mainland by 17km viz-a-viz the existing road link and will help save approximately an hour in
travel time. Moreover, the MTHL is going to be main connectivity between Mumbai and the
proposed International Airport at Navi Mumbai. In addition to the MTHL, the proposed Coasta
Road in Mumbai is likely to resolve the traffic congestion for the islanders.

At present, there are two road links connecting Mumbai to Navi Mumbai:
v" The Thane Creek Bridge
v' Airoli Bridge

Both these links together are near saturation and are not equipped to meet the combined future
projected traffic, thereby necessitating creation of additional links to meet traffic growth. In this
context, the proposed Mumbai Trans Harbour Link has become a necessity for the state
government.
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The proposed Mumbai Trans Harbour Link will, therefore, serve not only as an economic
gateway to Navi Mumbai but also a panacea for the problems being faced by Mumbai. The link
would also further strengthen the economic integration of isand of Mumbai and the mainland.
Navi Mumbai would therefore emerge as a vibrant satellite city to Mumbai in the same way as
Gurgaon and Noida have emerged as satellitesto New Delhi.

From this perspective, the MTHL project will not merely provide the most efficient solution to
Mumbai’s acute accommodation problem, but will provide the most viable solution open to the
city for itssurvival. The location of the MTHL alignment is shown inFigure 1.2.1
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Figure 1.2.1 Project Location Map

13 Need and Objective of EIA study

The necessity of environmental impact assessment is stipulated on the Environmental Protection
Law in 1986, and concrete rules are described on the Environmental Impact Assessment
Notification in 2006 (EIA Notification). According to the notification, prescript projects are
required to obtain an Environmental Clearance before implementation of the actual construction.

Category A projects in accordance with EIA notification are required to obtain the
Environmental Clearance from Ministry of Environment and Forests (MOEF) of the central
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government, on the other hand, Category B project shall have the clearance from State
Government.

Since the mandatory projects which require environmental clearance in road sector prescript
only National and State Highway, MTHL is not required to conduct comprehensive EIA because
thisroad is city road, neither national highway nor state highway.

However MMRDA has prepared Rapid EIA 2012 based on Comprehensive EIA 2005 prepared
by MSRDC for obtaining a CRZ Clearance in accordance with CRZ (Coastal Regulation Zone)
Notification 2011. This Rapid EIA 2012 has been approved and issued CRZ Clearance in July
2013 by MOEF (Ministry of Environment and Forests). The matter subsequently was challenged
in the National green tribunal and the Tribunal has suspended the clearance for 6 months.
MMRDA has approached the MCZMA for fresh clearance and the appraisal has been carried
out by MCZMA with minor changes in the Rapid EIA 2012.

In 2015, JJICA (Japan International Cooperation Agency) is supporting of implementation of
feasibility study. MTHL project is classified as Category A which requires full-scale EIA in
accordance with JJCA Guidelines for Environmental and Social Considerations (2010), thus
MMRDA in association with JICA carries out EIA base on approved Rapid EIA 2012 in this
feasibility study.

History regarding environmental and social considerations is shown below;

Table1.3.1 History of Environment and Social Considerationson MTHL
Year Item Remarks
1984 MTHL dignment was scrutinized and affirmed by an Expert
Committee constituted by Prime Minister’s Office.
1999/April and | Public Hearing for MTHL was conducted and used as a base for e
December Compr Ve EIA 2005 Basad on EIA Notification 1994
Comprehensve EI A has gpproved by MOEF Based on EIA Notification 1994 and CRZ
2005/ March 11 CRZ Clegrance was issued Notification 1991
20133y 19 Rapid EIA has been gpproved by MOEF Basad on EIA Natification 2006 and CRZ
y CRZ Clearance wasissued (with 5 yearsvdidity) Notification 2011
i . Based on JCA CGuiddines for
2015 Preparation of Supplementd EIA based on Repid EIA 2012 Environmenta and Socia Considerations
approved by MOEF
(2010)
14. Pur pose of Study
The purpose of modification Rapid EIA (REIA) study is to adjust with requirements on JICA
Guidelines for Environmental and Social Considerations 2010, and to ensure that the project
option under consideration is environmentally sustainable and sound. EIA identifies ways and
means for improving the project environmentally friendly by preventing, minimizing, mitigating
or compensating for adverse impact, so asto achieve a sustainable devel opment.
15. Prgject Bendfits
MTHL will directly and indirectly lead to the betterment of MMR, both from an economic and
social perspective.
(1)  Direct Benefitsfrom MTHL

v' Savingsin travel times for commuters.
v" Improved comfort and accessibility between the idand and the mainland.
v" Reduced operating costs of vehicles due to lesser congestion.




Supplemental EIA Study Report for Mumbai TransHarbor Link Project

)

16.

v' Accelerated growth of Navi Mumbai.
v Smooth traffic flow from Navi Mumbai airport to Mumbai Island.
v Decrease generation of greenhouse gases such as CO2

Indirect Benefitsfrom MTHL
v' Rationalization of real estate pricesin Greater Mumbai
v Increased demand for land in Navi Mumbai and consequent improvement of land prices.
v' Accelerated economic development of Navi Mumbai and nearby regions
v Greater economic integration of Mumbai island with Navi Mumbai and extended regions of

Pune, Goa, Panvel and Alibaug

Decongestion of Mumbai Island and dispersal of population to Navi Mumbai region and
beyond

Environmental improvement and reduced pollution levels

Improved safety due to reduction in accidents

Improvement in trade and trade competitiveness through faster and improved logistics
Facilitation for Coastal Road.

AN

DN NN

The proposed Mumbai Trans Harbour Link will therefore serve not only as an economic
gateway to Navi Mumbai but also a panacea for the problems being faced by Mumbai. The link
would also further strengthen the economic integration of Mumbai Island and Mainland
Mumbai.

Navi Mumbai would therefore emerge as a vibrant satellite city to Mumbai in the same way as
Gurgaon and Noida have emerged as satellites to New Delhi. Both Thane Creek Bridge and
Airoli Bridge are near saturation, thereby necessitating creation of additional links to meet
traffic growth. In this context, the proposed Mumbai Trans Harbour Link has become a
necessity for the state government.

A number of developmental initiatives have been proposed in the Navi Mumbai region that will
not only give rise to additional traffic movement, but aso accentuate the need for greater
economic integration of Mumbai Island with Mainland Mumbai. Some of the key infrastructures
facilities proposed and / or already developed include:

Navi Mumbai Integrated Special Economic Zone (SEZ)

International airport at Navi Mumbai

New container terminals at Jawaharlal Nehru Port Trust at Nhava Sheva
Thane Vashi, Thane-Nerul and Nerul-Uran Rail link

CBD - Tdoja-Khandeshwar-ring metro

Trans Thane Creek Industrial Area

Navi Mumbai is aso well connected through rail and road links with Pune, Nasik and Thane,
indicating the potentia for the region to develop into a satellite city.

In this context, the proposed Mumbai Trans Harbour Link (MTHL) connecting Sewri to Nhava
Sheva is expected to be a key driver in the development of the city by promoting horizontal
growth as against vertica growth that has been experienced over the past few years. The link
would help reduce the problems of congestion and pollution in Mumbai 1sland.

AN NI NI NN

Structureof the Report

The gtructure of the report isasfollows:

Executive Summary
Chapter 1 Project Background
Chapter 2 Project Description
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Chapter 3
Chapter 4
Chapter 5
Chapter 6
Chapter 7
Chapter 8
Chapter 9
Appendices

Current Naturd & Socid Environment Conditions
Environmenta LegidationinIndia

Alternative Analyss

Result of Basdine Survey & Impact Anaysis
Environmental Management Plan

Stakeholder Mestings

Schedule
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CHAPTER 2 PROJECT DESCRIPTION

21, Prgject Description

The outline of the Mumbai Trans Harbor Link (MTHL) projectisgivenin Table2.1.1.

Table2.1.1 Project Outline
ltem Description Remarks
The project was approved by a
Project Name Construction of Mumbai Trans Harbour Link technica committee constituted
by the PMO

Road Type: Sea link under MMRDA (City Road under | -
Mumbai City)

Type of construction Type of Structure : Mainly viaduct road and bridge

Structure Length: 21.85 km (App.16 km bridge on the seq)
Number of lanes: 6 lanes
Location Starting point(Western side): Sewri in Mumbai City -

End Point: Chirle areain Raigad District
Road width and | Road width (typical cross section) : app. 25m -

Right of Way Secured Right of Way (Navi Mumbai side): app. 120m
Source: JCA Sudy Team
The Mumbai Trans Harbor Link (MTHL) project’s recommended alignment is given in Table
2.1.2.
Table2.1.2 Elements of the Recommended Alignment
Approaches at Sewri :
Approach Ramps to MTHL and connection to Messant Road & local network 0.72 km
Main Structures:
Viaduct across Sewri Intertidal zone 4.650 km
Bridge across Pier Pau Jetty 0.740 km
Viaduct up to Central Channel (Thane Creek) 2.550 km
Bridge across Central Channel (Thane Creek) 0.540 km
Viaduct up to ONG Pipelines 2.650 km
Bridge across ONG Pipelines| 0.270 km
Viaduct between ONG Pipelines 0.650 km
Bridge across ONG Pipelines 1| 0.430 km
Viaduct up to Panvel Creek 1.600 km
Bridge across Panvel Creek 0.320 km
Viaduct across Nhava Intertidal zone 3.000 km
Road on Embankment up to Interchange at Chirle 3.730 km
Total Length 21.85 km

Source: Rapid EIA 2012

In this EIA, natural, social and pollution items on construction of “MTHL” project are discussed
and concluded from the view of environmental and social considerations.

2.2. Project Location

The project location Google map is shown in Figure 2.2.1 and the recommended alignment of
MTHL isshownin Figure 2.2.2.
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2.3.

Figure2.2.2

Structural Details of the Bridge and

Detailed Alignment of MTHL

Road

Thetypical structure and cross-section of the bridge and road is shown in Figure 2.3.1 below:
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CHAPTER 3 CURRENT NATURAL AND SOCIAL ENVIRONMENT

CONDITIONS

31 Topography, Geography and Hydrology

The elevation form the sea level is around 5 m from ST Okm Sewri side in Mumbai to ST
16km at the east side Navi Mumbai, and then the elevation increase up to approximately 40m
gradually at the end point Chirle area. The area is classified in 5 sections based on

topographic feature on site.
Table3.1.1 Topography Featur esby Section
. Topographic .
Section Classification Depth of the Sea Topographic Feeture

Section-1 Land ) Hat

(ST 0-0.72km) (Partialy Tidal Ares)
Section-2 . Hat

(ST 0.72 - 5.60km) Tidd area 0.0m~30m (Partidlly mangrove ares)
Section-3 Most despest areain the sea

(ST 5.60- 10.75km) Seaaea ASTTOM | sing somewharts)
Section-4 Seaarea 0.0m~4.0m Fa

(ST 10.75 - 16.75km) (Partialy Tidal Ares) ) i (Partidly mangrove ares)
Section-5 Land Hill and rock mountainous area

(ST 16.75 - 21.84km) (basdltic layer)

A /-
Section-1 | Section-2

ELV
|
STO 25km 5km 7.5km 10km 12.5km 15km 17.5km 20km 21.9km

Source: JCA Study Team

Figure 3.1.1 Topographic and Hydrological Feature

With regard to geographic feature, a sediment clay layer with 3 to 20 m depth on the basalt
layer is located in the sea section in Sewri and the sea section. The basalt layer is exposed in
the Navi Mumbai Section.

10
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Figure 3.1.2 Geographical Feature
Land Use

The management organization for development plan is the Municipal Corporation of Greater
Mumbai (MCGM) for Mumbai side and the City and Industrial Development Corporation
(CIDCO) in Navi Mumbai side respectively. Current land use as of 2008 in the project areais
shown in the Figure 3.2.1, and future’s land use is shown in Figure 3.2.2&Figure
3.2.3respectively.

The starting point of the planned aignment is connected point with the Eastern Highway, and
then the alignment is passing through back yard in Mumbai Port Trust (MPT) and Coastal
Regulation Zone (CRZ) in 1.65km in Mumbai side. On the other hand, the aignment in Navi
Mumbai side is passing through CRZ in 0.6km, small residential area, quarry area, container
yard and then connect with Mumbai — INPT highway.

11
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Figure3.2.1Current Land Usein the Project Area (2008)
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Figure3.22 Land UsePlan in the Project Area (Mumbai Area 2014-2034)
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Na Development Zone

Source: Navi Mumbai Land Use Plan (CIDOCO 2008/Wehsite)

Special Economic Zone
Designated Pockets in Regional Park Zane

Figure3.2.3Current Land in the Project Area (Mumbai Area 2008)
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33 Climate

The project area is categorized as the tropical monsoon climate. Daily average temperature is
from 24 in January to 30 degree in May, dry season. On the other hand, rainy season starts
from June and lasts in October. Average monthly rainfall and temperature is shown in Figure

—=Rainfall in Mumbai (mm)
1000.0 =—r=Temperamre Average in Mumbai 9313 - 35
| 6.9 e A — i~ tER 28 30
i RODU F /A c — - .‘_____w__.,.-_--'b--_._‘\ =
= 245 ot % 277 273 7.3 A 263 4
g 700.0 J—— ol 1 25 ?
£ e o SB4.8 i
g o o 0 5
= 5000 | g
z s §
a"E 4000 | 3478 =4
i — [ 4 10 g
i1 1 ) N S S (R s Z
= 2000 1043 4 s *
1000 k- e .Dl e 2 it - ]:l N % S— 2
i LR g e P . ; ; ; . .m0 0
Tan Feh Mar Apr - May Jun Inl Aug Sep Oet Nov Nec
Month

Source: IndiaMetrological Department, Ministry of Earth Sciences (website)
Figure 3.3.1 Annual Rainfall in Mumbai (2008-2013 aver age)

34. Protected area

(1)  Nationd Park

The Sanjay Gandhi National park is located in the northern area, approximately 15km away
from the project area. The location of the national park is shownin Figure 3.4.1.

(20  Coadd Regulation Zone (CRZ)

The alignment is passing through a part of the Coastal Regulation Zone (CRZ) in total 2.25
km.

The Environmental Clearance for CRZ has been issued with 5 years validity in July 19th
2013 from Ministry of Environment and Forests (MOEF). The location of the zone is shown
in Figure 3.4.2 and Figure 3.4.3. The matter subsequently was challenged in the National
green tribunal and the Tribunal has suspended the clearance for 6 months. MCZMA has
appraised the matter again and suggested minor changes in the
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Figure 3.4.1L ocation of Sanjay National Park
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CRZ-I(1.5km)
ST0.6-2.1km

CRZ-11(0.15km)
ST0.45-0.6km

Source: Rapid EIA (MMRDA 2013)
Figure3.4.2L ocation of CRZ in Mumbai Side (Sewri)
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Figure 3.4.3L ocation of CRZ in Navi Mumbai Side
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DEMARCATION OF HIGH TIDE LINE | LOW TIDE LINE FOR MUMBAI TRANS HORBOUR LINK PROJECT OF MMRDA.

35.

Figure3.4.3a: CRZ Map prepared by IRSat 1:4000 scale

Faunaand Flora

The Coastal Regulation Zone is located in Sewri 1.65km and Navi Mumbai side 0.6 km in
total 2.25km.  According to the past survey, 17 bird species has been observed in the project
area. Most of observed species are categorized as the Least Concern (LC) class, but 2 species
such as Black Headed Ibis and Lesser Flamingo are categorized as Near Threatened (NT).

Sewri area in Mumbai side is widely known as industria area, however Lesser Flamingos
and Greater Flamingos have been coming from Europe and/or Eastern African countries in
November since 1994 and staying there until June.

According to the study report conducted by MMRDA in 2008, counted number of the
flamingos is approximately 10,000 to 15,000 a day. These flamingos eat algae and/or
plankton during low tidal.

With regard to mangrove in Sewri and Navi Mumbai side, the dominant specie is Avicennia
marina.
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Source: .] Study Team
Figure 3.5.1 Vegetation Community at Sewri and Navi Mumbai Ste (April 2015)

Source: JCA Study Team
Figure 3.5.2 Observed Migratory Bird (Lesser Flamingo) in Sewri Mudflat Site

N

AN

Source: Mumba TransHarbour Link Project Study of Hamingo and Migratory Birds Fina Report 2008 December (Salim Ali Centrefor Ornithology and
Naturd History)
Figure 3.5.3 Surveyed Flamingo’s Distribution (2008)

3.6. Cultural Heritage

In Sewri area, Sewri Fort is located in the northern area app. 180m away from ST 700m.
Other two World Cultural Heritage Sites named Gateway of India and Elephanta Cave is
away from the proposed route app. 9km and 3km respectively. A No Objection Certificate

20



Supplementa EIA for the Mumbai Trans Harbour Link Project

(NOC) was issued by the Archaeological Survey of India, Government of India regarding
passing through nearest area of the Elephant 1sland.

vy g

Source: JCA Study Team
Figure 3.6.1L ocation of Registered Cultural Heritages

3.7 Socio-Economic
(1) Population

The project area is located in Konkan area, State of Maharashtra. The starting point of the
Mumbai Harbor Trans Link isin Sewri area Mumbai City, and the route is crossing Mumbai
Bay and connects with Mumbai-JNPT Highway in Raigad District.

Total area of Mumbai and Raigad District is approximately 7,750 km2 and its total
population is app. 5.8 million on the census in 2011. Population increase for 10 years from
2001 t0 2011 is4.56 % in Mumbai and app. 19% in Raigad District.

Table3.7.1 Socio-Economic Stuation in the Project Area
Population Population
Nameof Area (ﬁg’; Rate (2012) 'ggfgi::; Density
(Person) (Person/km?)
India 3,287,263 100.00% 1,210,193 422 14.9% 368
Maherashtra State 307,713 9.36% 112,372,972 15.9% 365
Konkan Division 30,746 0.94% 28,739,397 - 935
Mumbai City 6034 0.02% 3,145,966 4.56% 25,851
Raigad Ditrict 7152 0.2% 2,635,200 19.36% 368

Source: Indian Satistical Census (2011)
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Nashik

Mumbai
Suburban

Mumbai
City

MTHL Location

aw

Figure 3.7.1Project L ocation on Divison Map

Source: JCA Study Team

(2  Economy
GDPin India by state isindicated in Table 3.7.2. The GDP in Maharashtra is ranked the top
state in India, and the GDP indicates 4,155 billion INR about 1.5 times of Uttar Pradesh.

On the other hand, GDP per capitain Maharashtrais 114,000 INR and ranked 7th in India as
shown in Table 3.7.3. Additionally GDP and GDP per capitain Mumbai, Raigad and Thane
are shown in next tables

Table3.7.2 GDPin India (FY2013-2014)
Unit: 2004- 2005- 2006- 2007- 2008- 2009- 2010- 2011- 2012- 2013-
Billion INR. 05 06 07 08 09 10 11 12 13 14
1 Maharashtra 4,155 4,868 5,845 6,848 7,540 8,558 10,492 11,754 13,238 14,762
2 Uttar Pradesh 2,608 2,932 3,363 3,830 4,447 5,234 6,003 6,855 7,804 8,627
3 Tamil Nadu 2,190 2,578 3,105 3,508 4,013 4,797 5,849 6,672 7,449 8,542
4  Gujarat 2,034 2,447 2,837 3,293 3,679 4,313 5,215 5,988 6,585 7,656
5 West Benga 2,087 2,302 2,617 2,995 3,419 3,989 4,610 5,283 6,033 7,066
29 Manipur 51 57 61 68 74 83 91 111 127 143
30 Arunachal Pradesh 35 38 41 48 57 75 90 108 118 135
31 Sikkim 17 20 22 25 32 61 74 89 105 124
32 Mizoram 27 30 33 38 46 53 64 69 84 103
33 Andaman & 18 20 25 30 35 41 43 50 56 62
Nicobar Islands
Source: Census of India (2015)
Table3.7.3 GDP PER CAPITA in India (FY2013-2014)
Unit: 2004- 2005- 2006- 2007- 2008- 2009- 2010- 2011- 2012- 2013-
x 1,000INR 05 06 07 08 09 10 1 12 13 14
1 Goa 77 85 95 109 136 149 168 212 201 224
2 Ddhi 64 72 83 95 112 126 145 167 193 220
3 Sikkim 27 30 32 36 47 91 109 130 151 176
4 Chandigarh 74 85 98 103 108 117 127 137 142 157
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5 Puducherry 48 67 69 74 79 97 101 103 114 144
6 Haryana 38 42 49 57 67 82 %4 106 120 133
7 Maharashtra 36 42 50 58 62 70 85 94 104 114
8 Tamil Nadu 30 35 42 48 54 64 78 89 99 113
9 Andaman & 41 45 54 61 69 79 81 90 98 107
Nicobar Islands
10 Gujarat 32 38 43 50 55 64 7 86 93 107
31 Jharkhand 19 18 20 25 25 28 35 37 40 46
32 Assam 17 18 20 21 24 28 33 36 39 44
33 Manipur 19 20 21 23 24 27 28 34 38 42
Source: Census of India (2015)
Table3.74 GDP PER CAPITA intheProject Area (FY 2013-2014)
GDP (billion INR) GDP per capita (1,000 INR)
2012-2013 2013-2014 2012-2013 2013-2014
1 Mumbai 28.8 334 166 189
2 Thane 17.8 20.0 156 173
3 Raigad 35 38 120 132

Source: Maharashtra state plan division (2015)

(3)  Industry
The key industries and sectorstop three are shown in Table 3.7.5. The magjor industry in
Maharashtra state is a service industry and it indicates around 63% and has been increasing.
On the other hand, the industrial production is about 26% in 2013-2014, and it has been
decreasing. The agricultura production is stabilized around 11-12 %.
Table3.7.5 GDP on Major Industry in Mahar ashtra State
Unit: % 2004- 2005  2006-  2007-  2008-  2009-  2010-  2011-  2012- 2013
(Billion INR) 05 06 07 08 09 10 u 12 13 14
U 108 108 115 118 101 104 123 118 109 11
. v (449) (528) (672 (807)  (758) (886)  (1,293)  (1,387)  (1442)  (1,636)
1 Agriculture 83 8.2 87 94 79 8.0 102 96 87 838
2 Forestry 22 23 25 21 20 21 19 19 19 20
3 Fishery 03 03 03 03 02 02 0.2 03 03 03
N, 29.6 318 320 324 313 29.8 29.7 282 27.4 26.0
y Y (1,230)  (1,547)  (1,869)  (2216) (2361)  (2551)  (3.116) (3317) (3622  (3.845)
1 Registered 14.1 16.8 17.7 17.3 16.0 151 154 14.3 135 124
manufacturing
2 Construction 6.3 6.2 5.9 65 7.0 65 65 6.8 65 65
3 Not registered
, 65 6.4 63 6.4 6.2 6.0 57 5.1 48 43
manufacturing
T 59.6 57.4 56.5 55.9 58.6 59.8 58.0 60.0 617 62.9
ay (2475)  (2,793)  (3303)  (3,826)  (4420) (5121) (6,082) (7,050) (8173)  (9,282)
1 Red Estate 12.8 12.9 127 130 14.1 14.9 14.9 159 167 17.8
2 ;ﬁl}?g’m’td’ Rest 162 156 159 154 150 151 14.6 14.6 14.6 138
8 Insurance and 11.4 105 102 102 1.1 104 104 108 108 11.0
financia

Source: Census of India (2015)
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Figure 3.7.2GDP by Indugtry in Mahar ashtra Sate

(4  PovetyLine

The criteriafor poverty have been revising by the central government non-periodically. Thus
the poverty line and the number under the poverty line are not accurate under the same
criteria. According to poverty linein 2011-2012 based on the criteria determined by the India
Planning Commission in 2014, the poverty lineis 1,078 INR in agricultural area Maharashtra
and 1,560 INR in urban area respectively.

Table3.7.6 Poverty Linein Maharashtra Sate
Poverty Line Poverty Ratio (%) Number of Poor (million)
(INR/month-capita)
Rural Urban Rural Urban Total Rural Urban Total
Lakdawala M ethodol ogy
1973-74 50.47 59.48 57.71 43.87 53.24 211 7.7 28.7
1977-78 58.07 73.99 63.97 40.09 55.88 25.0 8.0 33.0
1983-84 88.24 126.47 45.23 40.26 43.44 194 9.7 29.1
1987-88 115.61 189.17 40.78 39.78 40.41 18.6 10.9 29.6
1993-94 194.94 328.56 37.93 35.15 36.86 19.3 112 30.5
1999-00 318.63 539.71 23.72 26.81 25.02 125 10.3 22.8
2004-05 362.25 665.90 29.6 32.2 30.7 17.1 14.6 317
Tendulkar M ethodology
2004-05 485 632 47.9 25.6 38.1 277 116 39.3
2009-10 744 961 29.5 18.3 245 18.0 9.1 271
2011-12 967 1,126 24.2 9.1 174 151 4.7 19.8
C.Rangarajan M ethodol ogy
2011-12 1,078.34 1,560.38 | 225 17.0 20.0 | 14.0 8.8 22.8

Source: India Planning Commission (2014)
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CHAPTER 4 ENVIRONMENTAL LEGISLATION IN INDIA

41.

4.2.

The principal Environment Regulatory Agency in our country isthe Ministry of Environment
& Forest (MoEF). The environment policies and environment clearance process for various
projects are laid down by MoEF. The State Pollution Control Board (SPCB) grants No
Objection Certificate (NOC) and consent for establishment and operation of the project.

El A Notification 2006

The necessity of environmental impact assessment is stipulated on the Environmental
Protection Law in 1986, and concrete rules are described on the Environmental Impact
Assessment Notification in 2006 (EIA Natification). According to the notification, prescript
projects are required to obtain an Environmental Clearance before implementation of the
actua construction.

Category A projects in accordance with EIA notification are required to obtain the
Environmental Clearance from Ministry of Environment and Forests (MOEF) of the central
government, on the other hand, Category B project shall have the clearance from State
Government.

As per the EIA Notification of MoEF issued on 14th September, 2006, a National or State
highway development or expansion projects fall in either Category A or B of the schedule of
the notification. The proposed project does not completely fulfill either of the criterions
described for Category A or B, i.e. the proposed alignment is a sea link which is 22km (less
than 30km) and it is not a national/state highway. Hence, there is no need of obtaining
Environment Clearance from Ministry of Environment and Forests (MoEF) for which an
EIA/EMP study is a primary requirement.

Table4.1.1Mandatory Lig for EIA

Category C
Project Activity Other Condition
Category A (Centrd Government) Caegory B (State Government)
i) New Nationd Highways, and
) vs i) New State High ways,and
) ii) Expandon ofNationd High waysgrester | . . . ) Gengral  Condition

7f | Highway ) ) " . ii) Expandon of Nationd/ State Highways

than 30 KM ,involving additiondright of way ) ) ) i shdlgpply

) ) L greaterthan 30 km involvingadditiona right of
gregterthan 20m involvingland acquisition . )
. waygrester than 20minvolving landacquigtion.
andpassing through morethan one Sate.

Source: EIA Notification (M OEF 2006)

However, the proposed alignment passes through coastal regulation zone (CRZ) as per the
Coastal Zone Management Plans (hereafter referred to as the CZMPs) of Mumbai and Navi
Mumbai. Though construction of *Sea link’ is a permissible activity as per CRZ notification,
approval from Maharashtra Coastal Regulation Zone Management Authority (MCZMA) is
required as per the MoEF Notification of January 2011.

Coadgtal Regulation Zone (CRZ Natification 2011)
According to CRZ notification 2011, following objectives for establishment of regulation are
described,;

“Now, therefore, in exercise of the powers conferred by sub-section (1) and clause (v)
ofsub-section (2) of section 3 of the Environment (Protection) Act, 1986 (29 of 1986), the
CentralGovernment, with a view to ensure livelihood security to the fisher communities and
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other localcommunities, living in the coastal areas, to conserve and protect coastal stretches,
its uniqueenvironment and its marine area and to promote development through sustainable
manner based onscientific principles taking into account the dangers of natural hazards in the
coastal areas, sea levelrise due to global warming, does hereby, declare the coastal stretches
of the country and thewater area upto its territorial water limit, excluding the idands of
Andaman and Nicobar andL akshadweep and the marine areas surrounding these islands upto
its territorial limit, as CoastalRegulation Zone (hereinafter referred to as the CRZ) and
restricts the setting up and expansion ofany industry, operations or processes and
manufacture or handling or storage or disposa ofhazardous substances as specified in the
Hazardous Substances (Handling, Management andTransboundary Movement) Rules, 2009
in the aforesaid CRZ.”

In the designated CRZ, “adlowed” and “Not alowed” activities are categorized and stipulated.
With regard to the Mumbai Harbor Trans Link, it is categorized as “Sealink” and allowed to
construct roads and bridges in CRZ, and an Environmental Clearance for CRZ with 5 years
validity has been obtained by MMRDA from MOEF in July 2013.

Relevant description regarding MHTL project on CRZ natification 2011 is show below.

Table4.2.1Rdevant Description on CRZ Natification 2011

No. Nameof Article Decription
The activities such as Land reclamation, bunding or disturbing the natural course of seaweter are declared as
Clause “3 Prqhi.t.)ited N prohibit.ed aﬂWti§MthintheCR; except thosa-. . . -
(V) (Pege2). activities within | (a) required for setting up, construction or modernisation or expansion of foreshorefacilitieslike ports, harbours,
CRz jetties, wharves, quays, dipways, bridges, sedlink, road on ilts, and such as meant for defence and security

purpose and for other fadilitiesthat are essentid for activities permissible under the notification;”

- For the purpose of consarving and protecting the coastd aress andmarine waters, the CRZ area shdl be
classfied asfallows, namdy:-

(i) CRZ-1-

A. The aress tha are ecologicaly sendtive and the geomorphologica festures which play arde in the
maintaining theintegrity of the coadt,-

(&) Mangroves, in case mangrove areais more than 1000 sq mts, abuffer of S0metersalong the mangroves shdl

be provided,
(b) Cordsand cord reefsand associated biodiversty;
(c) Sand Dunes,

(d) Mudflatswhich arebiologicaly active;

Clause “7 Classfication of | (€) Nationd parks marineparks sanctuaries, reserve forests, wildlife habitats and otherprotected arees under the
(Po®) theCRZ provisonsof Wild Life (Protection) Act, 1972 (53 0f1972), the Forest (Conservation) Act, 1980 (69 of 1980) or

Environment (Protection)Act, 1986 (29 of 1986); including Biosphere Reserves,

(f) St Marshes;

(g) Turtle nesting grounds;

(h) Horse shoe crabs habitats,

(i) Seagrass beds;

() Nesting grounds of birds;,

(k) Aressor structures of archaeologica importance and heritage Sites.

B. Thearea between Low Tide Lineand High TideLine

(ii) CRZ-II.-

The areasthat have been developed upto or cdlaseto the shoreline

(i) The development or construction ectivitiesin different categories of CRZ shdll be regulated by the concerned
Norms for | czMA in accordance with the following norms, namely:-
regulation  of | |.CRZ-I

Clause “8 activities (i) no new congtruction shall be permitted in CRZ-1 except,-
(Pg9) permissible (e) Construction of trans harbour sea link and without affecting the tidal flow of water, between LTL and HTL.”
under this | “(ii) Aress between LTL and HTL which are not ecologically sendtive, necessary safety measures will be
natification.- incorporated while permitting thefdllowing, namey:-

(9) Construction of trans harbour sea links, roads on stilts or pillars without affecting the tidal flow of water.”

Source: Coadtd Regulation Zone Natification (MOEF 2011)
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Table4.2.2 Special Conditionson Environmental Clearance of CRZ for MTHL
No. Conditions
As per the CRZ natification, 2011, a leest five times the number of mangroves destroyed/cut during the construction process shall
1 be replanted. Mangrove plantation in an area of 30 ha shdl be carried out as committed againg loss of 0.1776 ha of
mudflasmangroves.  Permission from the High Court of Bombay shall be obtained with respect to mangrove cutting.
Proponent shdl provide lighting in consuilting in consulting with the Bombay Natura History Society so as to minimize the likdy
impectsto themigratory birds
3 All the congtruction equipment’s shall be provided with exhaugt Slencers as committed
4 Noise containment barriers shal be provided on both sdes of the bridge in mudflat arees (CRZ-1A) s0 as to minimize the likely
impectsto themigratory birds
5 Thereshdl be no dreading and reclamation for the project
6
7

Pre-stressad super structure shall be usad in the mud flat areafor congtruction as committed

Themuck materids shall beanayzed prior to dumping / disposd in theidentified locationswith the goprova of competent authority
to ensurethat it do not cause any impact to the environment

Proponent informed that there is no fishing activity in the area since it is a navigation channd for the nearby ports. However,
navigation channd isprovided with 25m for shipsand 9.1 m for fishing boats.

9 All the recommendations of the MCZMA shdl be strictly compiled with.

10 There shdl beno building congtruction beyond 20,000 sgm.

11 Thereshdl benowater drawa in CRZ area

There shdl be no disposa of solid or liquid wastes on coadtd area. Solid waste Management shdll be as per Municipa Solid

© (Management and Handling) Rules, 2000.

13 Sawage shall be trated and the Trestment Facility shall be provided in accordance with the Coastal Regulation Zone Natification,
2011. Thedigposal of treated water shal conform to the regulations of State Pollution Control Board.

14 The project proponent shdl set up a separate environmental management cdl for effective implementation of the dtipulated
environmental safeguard under the supervision of a Senior Executive.

15 The funds earmarked for environment management plan shal be included in the budget and this shdl not be diverted for any other

pUrpOoses.
Source: CRZ Environmenta Clearance (MOEF 19" duly 2913)

The CRZ clearance was challenged in the National green tribunal and the Tribuna has
suspended the clearance for 6 months.

43. Other relevant Environmental Lawsand Regulations
Other relevant environmental laws and regulations are shown in the next table.

Table4.3.1 Other Rlevant Environmental L awsand Regulations

No. Name Yexr
1 Environmental (Protection) Act 1986
2 Environment Impact Assessment Natification 2006, 2009, 2012
3 Forest Conservation Act 1927, 1980
4 Nationa Forest Policy 1952, 1988
5 Coastd Regulation Zone Natification 2011
6 Wildiife (Protection) Act 1972
7 Land Acquisition Act 1894, 1989
8 Right to Far Compensation and Transparency in Land Acquisition, Rehabilitation and 2013
Resettlement Act
9 | Air (Prevention and Control of Pollution) Act) 1981
10 | HazardousWaste(Management and Handling) Rules) 1989, 2003
11 | Municipd SolidWaste (Management and Handling)  Rules) 2000
12 | NoisePollution Regulaion and Contral Rule) 2000
13 | Water(Prevention and Control of Pollution) Act) 1974
Source: JCA Study Team
Table4.3.2 Other Relevant Environmental Ratification Treaty
No. Name Effected Y ear
United Nations Framework Convention on Climate Change 194
Kyoto Protocol 2001
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44.

3 Convention on Biological Diversity 1993
4 Cartagena Protocol on Biosafety 2003
5 Vienna Convention for the Protection of the Ozone Layer 1988
6 Montredl Protocol on Substancesthat Depletethe Ozone Layer 2002
7 Basd Convention 1992
8 The Rotterdam Convention on the Prior Informed Consent Procedure for Certain Hazardous 2004
Chemicasand Pesticidesin Internationa Trade
9 Stockholm Convention on Persistent Organic Pollutants 2004
10 Uni'ted Nations Convention to C'ombat I;)aatifigtiw in Those Countries Experiencing 1906
Serious Drought and/or Desartification, Particularly in Africa
11 Convention on International Tradein Endangered Species of Wild Faunaand Hora(CITES) 1975
12 The Convention on Wetlands of International Importance especialy as Waterfowl Habitat 1975
13 | Antarctic Tregty / Protocol on Environmenta Protection tothe Antarctic Treety 1961
14 Protocol on Environmenta Protection to the Antarctic Tresty  (Madrid Protocol) 1998

Source: Minigtry of Foreign Affairsin Jgpan (website)

Gapsbetween Rapid EIA 2012 and JICA’s Guideline

The project is categorized as Category A which is required EIA level based on JICA
Guidelines, thus following preliminary comparative analysis has been conducted between
JICA Guidelines and “Rapid EIA in 2012” prepared by MMRDA for obtaining of
Environmental Clearance for CRZ from MOEF.

According to the gap analysis, the identified gaps are “NOT-Implementation” of Social
Impact Survey, Vibration Survey and Holding Public Consultation.

Thus vibration survey and implementation of public consultation has been carried out on this

modified Rapid EIA.

Table4.4.1 Reault of Preliminary Gap Analysisbetween JICA Guiddinesand Rapid EIA

JICA Guiddine
(Appendix 2. EIA Reportsfor Category A Projects)

Rapid EIA
(2012 prepared by MMRDA)

Gaps

Palicy tofill up gaps
in this Study

1.When assessment procedures already exist in

host countries, and projects are subject to such
procedures, project proponents etc. must
officialy finish those procedures and obtain the
approval of the government of the host country.

At firg, the project is not required
to prepare the EIA in accordance
with EIA Ndtification 2006.
However necessary environmenta
dearancefor CRZ is obtained from
MOEF by MMRDA in 2013.

(nodifference)

Not required

2.EIA

reports (which may be referred to
differently in different systems) must be written
in the official language or in a language widely
used in the country in which the project isto be
implemented. When explaining projects to local
residents, written materials must be provided in
alanguage and form understandable to them.

CurrentRapid EIA  has been
prepared in only English.

At leest English and
Hindi verson shdl
be prepared

Supplementa EIA shdll
be prepared in English
and Marathi (Syopsis)

3.EIA reports are required to be made available to

the local residents of the country in which the
project is to be implemented. The EIA reports
are required to be available at al times for
perusal by project stakeholders such as loca
residents and copying must be permitted.

Rapid EIA in 2012 has not been
disclosed

Repid EIA shll be
dislosed

Supplementd EIA  in
English and Hindi shdl
be dislosd dfter
prepartion  of  FHnd
modified Rapid EIA.

4.In preparing EIA reports, consultations with

stakeholders, such as local residents, must take
place after sufficient information has been
disclosed. Records of such consultations must be
prepared.

A public conaultation has not been
conducted on the process of Rapid
EIA

Either loca
Sakeholder medting
and public
conaultation has
been conducted

Socidization prior  to
conducting a series of
RAP survey and a public
consultation after
preparation of
draftSupplemental EIA
will behdd.
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JICA Guiddine
(Appendix 2. EIA Reportsfor Category A Projects)

Rapid EIA
(2012 prepared by MMRDA)

Gaps

Palicy tofill up gaps
in this Study

5. Conaultations with relevant stakeholders,
such as local residents, should teke place if
necessary throughout the preparation and
implementation stages of a project. Holding
consultations is highly desirable, especially
when the items to be considered in the EIA
are being selected, and when the draft report
is being prepared.

Any conaultation has not been
conducted on the process of Rapid
EIA 2012

ditto

ditto

Source: The Survey Team
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CHAPTERS Alternative Analysis, Screening and Scoping

5.1

511

@)

Alternative Analysis
Route Analysis

The first recommended draft plan of MTHL dates back to 1970s. Subsequently, committees
were formed in 1972 and 1978 to study the possible aternatives for establishing the
communication links across the Mumbai bay. The committees identified two aternative
routes, a northern route linking Sewri with Nhava and a southern route linking Colaba
(southern tip of Mumbai Island) with Uran, and suggested to carry out necessary engineering
studies for the alternative routes.

A Steering Group was congtituted in 1981 and reviewed the previous studies and
recommended that Priority should be given to the construction of a northern route.

Alignment by Peter Frankad and Partners (PFP), 1982

Five dternative alignments between Sewri on Mumbai Island and Nhava on the main land
wereidentified and studied. All the alignments started from Sewri.

The study recommended the northern most alignment for the communication link Sewri with
Nhavathrough alow level bridge skirting the harbour to the north.

Total length is22.61km and it is comprised of the following sections (refer toFigure 3.1.1):

v’ Section 1: Sewri side Approach 0.7 km
v’ Section 2: Embankment over Sewri mudflats 2.32km
v’ Section 3: Viaduct 13.19 km
v’ Section 4: Embankment on Nhava mudflats 2.20km
v’ Section 5: Nhava side Approach 4.20 km

The embankment of Section 2 and 4 had a road level of +7.00m above Chart Datum (CD)
considering run-up of wave approximately 1.0m above HHTL of 5.38m. The Central Water
& Power Research Station (CWPRYS) study had recommended that the embankment section
shall be provided with an opening to cater for the non-tidal inflow. Accordingly, the
embankment on Sewri side was proposed to terminate at 350m west of the Green Island.

Subsequently the recommended northern aignment was modified by Expert Group by
shifting it to south of the jetty head in order to satisfy Bhabha Atomic Reserch Centre
(BARC) requirements. This shifted alignment was approved by Prime Minister’s Office
(PMO) in 1984.
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2

| o1
Source: Peter Frankad and Partners (PFP)
Figure5.1.1 Alignment Recommended by PFP, 1982

Alignment by Consulting Engineering Services (CES), 1996

CES were appointed to review and update the feasibility study for the recommended northern
alignment in 1996 taking into account the subsequent devel opments after the 1982 study.

During the study, the Consultants held discussions and had interaction with concerned
departments including Mumbai Port Trust (MbPT), and studied various parameters and
suggested modifications. Among them the largest suggestion from the Consultants is as
follows:

v' Mudflats and M angroves

With respect to the alignment traversing the mudflats, both a Sewri and Nhava, it was
recommended the link should be constructed on viaducts instead of embankment in order to
minimize the encroachment and the disturbance to the mudflats and the existing hydrol ogica
conditions.

To this end, the Consultants suggested the following related to the alignment.
v" Underpass | nterchange at Sewri

The Underpass IC at Sewri was proposed in view of complex elevated interchange,
unavailability of road and difficulty in land acquisition from MbPT.

v Modification of Nhava Approach

The Consultants identified two alternatives as shown below. The Alternative I, which is the
less costly of the two due to reduced length of the link and acceptable to CIDCO has been
recommended.
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Source Alignment by ConsLiting Enginearing Servioes (CES)
Figure5.1.2 Alternative Alignmentson Nhava Sde, 1998

Table5.1.1Elementsof Alternative Alignmentson Nhava Side, 1998

Location Route Terminating in Navi Mumbai at |
Lenath in km Lengm
Surungpada (Alt-I) | North of Chirle (Alt-1I)
Sewr lnterchange 0.B850 £.860
. Embankment on Sewri mudflats 0.880 * 0.e80*
with Eastemn Freeway
Interchangs

Gh. D.B00 km to Ch. 1.580 km
Viadlct with transitions (ramp |

portion)

Ch. D.800 km lo Ch. 18.42 km 17.82 -
Ch. 2.800 km to Ch. 17.58 kit - 16.98
Embankment at Mhava

Ch.12.42 km o Ch.18.78 km 0.34 0.34
Ch.17.58 km o Ch.17.92 km -
Foad i Grade lesding to toll
plazz up 1o tarmination point
Ch. 18.76 km to 22,60 km 3.84 =
Ch, 17.92 km t2 22.00 kr - 4.08
Rail link tarmiration at Panvel-
Liran link
Ch 1R.76 xmiiz 19.00 Ch. 024 -
Ch. 17.92 km 1o 19.00 ch. - 1.08

Tctal Length of Aignment | |

+ For Azed Link 22,85 km 22 25 km

+ For Rail Link 20.40 20.40

* Mot constderac in caloulsting total length of MTHL

Source: Alignment by Consulting Engineering Services (CES)

Alignment by Consulting Engineering Services (CES), 2004

The aignment proposed by the Consultants under Alternative Il with end point on NH4B
(north of Chirle) is finally accepted and proposed to be taken up for construction. This
alignment satisfies various issue solved in previous study.

v" Sewri |C and Connection with Eastern Freeway
Sewri IC is the starting point of the proposed MTHL link. The MTHL link will have to be
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4)

connected to Eastern Freeway and local road network. At that time, the alignment of Eastern
Freeway and improvement of East-West corridor is taken up by MMRDA is under study.
Therefore, only approach ramp is proposed to be constructed.

v Viaduct over Sewri Mudflats

PFP had proposed construction of embankment over Sewri mudflats. However, to satisfy the
environmental requirements, it was suggested that the MTHL be provided with elevated
viaducts across the mudflats. The mudflat section is approximately 5km long, and 50m spans
were proposed along this section.

v Main bridgesin the marine section

The main bridge extends 9.6km long. This consists of three obligatory spans crossing severa
jetties, the central channel and Panvel Creek and submarine pipelines.

v Nhava Approaches and ending at north of Chirle

The aignment suggested by CES (Alternative 11) was inspected with CIDCO officials and
was recommended as a better option.

The advantages of this alignment ending at north of Chirle include: reduced road/rail
crossings, ashorter overall length, and avoidance of crossing about 2.7km of mangroves.

Alignment by ARUP, CESand KPMG, 2012

The start of the alignment has been taken as Sewri I1C (3-level 1C) where the MTHL connects
to the alignment of Eastern Freeway.

The alignment continues southeast to meet the NH4B by keeping Shivaji Nagar and Selghar
villages to the south, and Kharkopar to the north, before crossing SH-54 and Panvel-Uran
railway line.

The horizontal alignment has been shifted so that it does not cross the Tata Thermal Power
Station land. The latest alignment of MTHL is shown in Figure 5.1.3.

As described above, the road alignment was fixed with extreme care after several studiesin a
long term.




Supplementd EIA for the Mumbai Trans Harbour Link Project

BB, SN/l
Source: Final Feasibility Report (ARUP, CES and KPMG), 2012
Figure5.1.3M THL Alignment on ARUP Report 2012
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512.  Contral Points
@ Control Points of Horizontal Alignment

Horizontal alignment is decided in consideration of the following control points.
1) Mumbai sde

1. TheAlignment matchesthe existing road direction
2. It doesnotinvade Oil Company or Oil Tanks
3. Connect Eastern Freeway (Viaduct secti on)
B ENNT NG [ | = o

e —— P,

2 Not invade Oil Tanks [~ J|‘[*f_ 2. Not mvadeaboundary

1 Existing road direction

.‘{hh

1 I%' -[L;|

Source: JCA SudyTe;’n
Figure5.1.4 Control Pointsat Mumbai Side

Horizonta dignment at the beginning point is decided by keeping the above control points.
2 Navi Munba Side

1. Thedignment passesthrough the edge of the mangrove area.
2. Thedignment passesthe areawhere cutting volume is reduced.
3. Connect CIDCO Road , NH54 and INPT Road

| 1.Mangrove area

2.Cutting Area

Source: JCA Study Team
Figure5.1.5 Contraol Pointsat Navi-Mumbai Side

This alignment does not invade some control points. The curve radiuses are more than IRC
standard.
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3

Onthe Sea

[S2IEC TN\ o

Alignment direction of Mumbai and Navi Mumbai sde shall be kept.

Not interfere to Tata Therma Power Station

The separation more than 900m from Elephantaldand shall be secured.

The separation more than 1,600m from Bhabha Atomic Research Centre shdl be secured.

Not interfereto navigation channel of large vessels

1.Mumbai side Direction

W o) _' I 4Bhabha Atomic Research Centre

5. Navigation Channel

3Elephanta Island

- . B 1
.y
- T ¥

1.Navi-Mumbai side Direction

Source JCA Sudy Team

@

Figure5.1.6 Control Pointson the Sea
The alignment is composed of three curves to avoid Tata Thermal Power Station and to keep
the alignment direction of Mumbai and Navi-Mumbai side
Control Points of Vertical Alignment

The control points of vertical alignment shows inFigure 5.1.7. It was clarified that thereis an
extra clearance in some sections for vertical alignment by securing the necessary vertical
clearances.

: Previous Vertical Plan
: Extra clearance

Source: JCA Study Team

513

Figure5.1.7 Contraol Pointsof Vertical Alignment
Summary of theHorizontal Alignment

Horizontal alignment of MTHL has been fixed by the following reasons:
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@ Bay Crossing Route

1) Beginning pointsat Mumbai side

Northern route (connected at Sewri) was recommended in 1981 by a steering group, however,
the details of the study documents was not ableto find out. Therefore, review was carried out
in acurrent viewpoint.

According to the master plan of the Mumbai Metropolitan Region that is the upper plan, the
MTHL on Mumbai side starts from Sewri in aroad network in the future. The followings are
the reason:

v' Thereis another plan on southern route linking Colaba (southern tip of Mumbai Island)
with Uran in the master plan of the Mumbai Metropolitan Region.

v' Thereisaplan linking western freeway via east-west corridor.
v' Thereisawidening plan of Vashi Bridge on northern side of Sewri

— 2021 road network
— 2031 road network

Source: Comprehensive Transport Study for Mumbai Metropalitan Region
Figure5.1.8Future Road Network

In addition, regarding the connection to the northern Sewri, an alignment which satisfy the
followings is impossible since there is hot have space to construction new road.

v Not interfereto Tata Thermal Power Station

v' The separation more than 1,600m from Bhabha Atomic Research Centre shall be
secured.

v’ Cutting mountain shall be avoided as much as possible.
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Residential
Area

Bhabha Atomic Reseerch Centre
and required separation 1,600m

Source: JCA Study Team

2)

Figure5.1.9 Land UseMap on Northern Area of the Proposed Alignment

Ending points & Nhava (Navi-Mumbai) sde

Regarding the alignment of Nhava side, the route comparison has been conducted in 1996 as
described before. It is clear that the proposed alignment is fixed in consideration of the
followings:

4

v

The connection with CIDCO Road connected to Navi-Mumbai Airport, NH54, and
JNPT Road connected to Jawaharlal Nehru Port.

Thereis an upper plan of new road connected to Mumbai-Pune Expressway from Chirle
(ending point of MTHL).

Alignment of MTHL passes the side of Planned Special Economic Zone.

Alignment of MTHL passes the side of residential area. In other words, the alignment is
decided to minimize the resettlement.

Alignment is considered to minimize the volume of cutting soil.

Alignment is considered to minimize the impact on mangrove forest.
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SEZ (Planned) '_.--_"--. %
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Shivaji Na& C 3

15w =«

Mangrove
Resdential Ce=)r
Area ST

CIDCORead jiigy, ., JMountainy §
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Goog l¢earth

Source: JCA Study Team
Figure5.1.10 Control Point of Alignment on Nhava (Navi-Mumbai) Side

3) Control of Alignment on Marine Section

As shown inFigure 5.1.9, alignment of marine section was decided in consideration of the
following control points:

v" Not interfereto Tata Thermal Power Station
v The separation more than 900m from Elephanta Island shall be secured.

v" The separation more than 1,600m from Bhabha Atomic Research Centre shall be
secured.

v" Not interfere to navigation channel for large vessels of Jawaharlal Nehru Port
5.14. Structure Type

In general, there are 3 typical structures such as 1) viaduct bridges, 2) immersed tunnel and
3) shield tunnel are selected.

With regard to the tunnel, at least 1.5 to 2 times cost of bridge is expected since relevant
utilities and facilities are required. Additionally construction period islonger than bridge, and
maintenance cost is aso higher than bridge. Thus bridge type is selected from the view of
construction period and costs mainly.
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5.15.

Alternative Analysis

As explained from article 5.1.1 to 5.1.4, the route and fundamental structure have concluded
and approved by central government from the view of natural & social environment, security
and adjustment with other projects. Thus factor on aternative anaysisis limited as follows.
As shown in Table 5.1.2, Span length and location of I1C is listed up as factor of alternative
analysis, however, in general, the location of IC is planned at actual connected trunk road,
and hence, there are not any options to shift other area so long as the connected road plan
does not change.

Table5.1.2 Sdected Factorson Alternative Analyss
Factor/ Condition Reason for adoption
It is expected that changing of 1C location may give positive impacts from the view
of naturd and socid consideration. However since the location shdl be set up &
cross point with connected roed, the location of 1C cannot be shifted to other points.
Thus“location of IC” isnot gppropriate factor on theandyss.
It is expected that changing pan length reduce excavated area in mudfla and
Span length (steel girder | mangrovecutting area. Adoption of sted girder for superstructure provideslong span
bridge) and reduction of number of piers and piles. Thus this factor is sdected as an
gppropriatefactor on theanayss

Location of Interchange

Source: JCA Study Team

“Span length” is selected as a factor on the aternative analysis and evaluated from the view
of natural & social environment and economy & cost as shownin Table 5.1.3.

According to the result of analysis, option-2 with 80m span length has advantage slightly on
the all items on natural environment such as negative impacts on mudflat, mangrove,
Flamingo habitat, benthos, CRZ and tidal flow except land acquisition& resettlement.
Although differences of impacts between Option 1 and 2 are not significant from the view of
impacts on natural environment, Option-2 (80m) has extremely disadvantage from the view
of construction cost. Additionally, it is supposed the adverse impacts are minimized by
mitigation measures on management plan. Thus Option-1 (50m) should be selected from
comprehensive point of view.

Table5.1.3 Alternative Analysis (Span L ength)

Factor/ Condition Option-1 Option-2 Differences between options,
(analyzed ares) 50m span with PC girder 80m span with sted girder Evaluation and mitigation measure
800m2
1. Area of Cutting mangrove 5times of cutting mangrove area shdl
(ST0.6-0.8km and 16.5-17.9km) App- 2,100m2 App- 1,300m2 be replanted in the designated area by
MoEF
2. Impacts on Flamingo Width of flying course under | Width of flying course gn(IjZesnéx under blr:igg:n'ﬁusftlr{erg;i
(ST0.6-5.6km) bridgeis50m under bridgeis80m no sipificant differences
800m2
3. Impacts on Benthos in Mudflat area Excaveted impactsareais Excavated impactsareais 5times of cutting mangrove area shdl
(ST0.6-5.6km and 15-17.9km "< App. 2,200m2 app. 1,300m2 be replanted and crested new habitat in
the designated areaby MoEF
4. Impact on CRZ Bxcavaed and - atting | Bxcavated and - autting | 410m .
(0.6-2.1km and 16.5-17.1km) " mangrove areais mangrove areais Mitigation messures are committed on
T ) ) App. 1,100 m2 App. 690 m2 CRZ derance
6. Tidal flow " Few impacts (note3) Few impacts (note3) Sameimpactsand negligible
7. Land acquisition Land acquistion area is same | Land acquistion aea is pali L:rr:]dfjlidgwldlasgnmd J(':o:
(ST0-0.6km and 16-22km) & Option-2 sameasOption-1 Y
Guiddines
8. Congtruction Cost(entire of alignment)
(Considered mudflat and mangrove area | Approx. L.640crore INR Approx. 2490 crore INR 850 croreINR (= 15 hillion yen)
ST0.6-5.6km and 15-17.9km)

Note 1) Mudflat and mangrove areais STO.6km— 5.6kmin Sewri sdeand 15.0 km— 17.9kmin Shivaji Nagar Side
Note 2) CRZ islocated in the sea section from ST0.6-2.1km (CRZ-1) and 16.48- 17.08km (CRZ | and II)
Note 3) Adverse Impacts on tida flow by congtruction of MTHL in case of 50-180m span length has been andlyzed and conduded as “negligible
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level”by The Centrdl Water and Power Research Station (CWPRS). Thus degree of impactsin both case of 50m and 80m are evauated as same
level.

Source: JCA Study Team

516.

5.2

53.

@)

Zero Option

In case of “Zero Option” which does not implement the project, following adverse negative
and positive impacts are expected. Some positive impacts are expected, however, since the
expected negative impacts are serious from the view of economic and environment, “With
project case” is desirable comprehensively;

Negative | mpacts

v" The congested situation must be accelerated and prevent from sound urban devel opment.
Furthermore, this “without case” will not give a synergy effect on other development
plan such as a construction of Navi Mumbai Air Port.

v" The accelerated congestion must make all of vehicles decrease travelling speed, and then
volume of greenhouse gases increase from vehicles.

Positive | mpacts

v' Mangrove and mud flat is conserved
v" Resettlement and land acquisition is not caused

Screening

As described in Chapter 4, obtaining of EC for EIA is not required in accordance with EIA
Notification 2006, however EC for CRZ in accordance with CRZ Notification 2011 has been
required, and MMRDA has obtained this EC in 2013 by preparation of Rapid EIA 2012. On
the other hand, JICA HQ has judged that some significant impacts on natural and socia
environment are predicted on the MTHL project, thus the project has been classified as
“Category A” which isrequired to conduct EIA level study.

Scoping

Scope of the EIA study for the project is discussed in this section. The environmenta
scoping is conducted based on an environmental reconnaissance by the JICA Study Team in
April 2015.

The result of scoping is indicated on the Leopold scoping matrix and reason tables. First of
al, impact factors, impacted item and impact degree are shown on the following scoping
matrix based on JICA’s Guidelines.

Scoping Matrix for MTHL

As the result of Scoping Analysis, 13 items such as Air, Water, Waste, Noise & Vibration,
Biology, Hydrology, Topography and Geography, Existing Infrastructures, Misdistribution
of benefit and damage, land scape, infection diseases and accident are selected as item of the
Rating B which has some negative impacts.

Additionally mainly social items such as “involuntary resettlement” are evaluated as “Rating
C” which has unknown impacts.
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Table5.3.1Draft Scoping Matrix for MTHL

No Affected Activities Pre/ During Construction Phase Operation Phase
b ] 2
2 g g g g =
] g‘, o < i] ‘G a
2 o|f | 3| 2| &5 B
s = o] © | .S 2 © E
s | E5E|l g B/ | E| 226 T | B 0
Siig|E|ZIE R G -sggéﬁ
T 3| 2|5 3| g B 5
Egégigﬁdfﬁg%ég%%ms%g
885 E|E|3° §| 2% | 8|28 & £ %28 %
VIR IR AL AR AR P AR R I
SEIR AR A - RS AR AL Elg §| &
g2 | 3|3 | 2| s2|¢|8 ®lg BT
Impacted ltem %g s .t% g‘g = g g g
@ACA (Itemsof the Repid B 5 g g £ g g
Guiddines) EIA 2012) — < <
Air qudity/ Siting of
1 Air Pollution | borrow and quarry B- D- D- | D- | D- | B- D- D- | D- | B- B- | D- D-
materid aress
Water Quality/
Construction of labor
2 | Water pollution | camp/ Siting of B- | D- B- |D- | B- | D- | D- D- |B- |D- | D- | D D-
borrow and quarry
materid aress
Solid waste
management/
5 3 Weadte Condruction of labor | B- D- D- B- B- D- D- D- | B- D- D- D- D-
g campy Topography,
§ Soil and Geology
Topography, Soil and
4 Sol - Geology/ Siting of C- D- D- D- B- D- D- D- | D- | D- D- D- D-
contamination | borrow and quarry
materia aress
5 [N et Ndise B- | D- D- D | D | B | D D-|D- | B |B |D D-
Vibration
Ground
6 Subsidence D- D- D- D- D- D- D- D- | D- | D- D- D- D-
7 Odor D- D- D- D- D- D- D- D- | D- | D- D- D- D-
Sediment Topography, Soil and
8 audity Geology(No) cC | D D- |D- |G |D- | D D- |D- |D- | D- | D D
9 | Protected Aren | ReXVEdForetand | g ) D-|B |B |B |D D-|c |B |B |B D-
Fauna
g Ecology and
S Biodiversity/
5 10 | Ecosystem Ecology/Corsiructio B- D- D- B- B- B- D- D- | G | B- B- B- D-
© n of labor camp
=2
g 11 | Hydrology B- D- D- D- B- D- D- D- | D- | B- D- B- D-
Topography | Topography, Soil and
12 and geology Geology B D D D B D D D D B D B D
13 | mvoluntay B- | B D- |D- |D- | D | D D-|D-|D | D | D D-
resettlement
14 | Thepoor cC | C D- [D- |D- | D |D- D- | D- |D- | D- |D- D-
Indigenous and
- 15 thric people D- D- D- D- D- D- D- D- | D- | D- D- D- D-
'§ Loca economy
suchas Quadity of
16 employmert LifoBsheries C- C- D- D- D- D- D- D- | D- | D- D- D- D-
and liveihood
Land useand
17 | utilizetion of Land use/Fsheries C- C- D- | C D- D- D- D- | D- | C D- C- D-
locd resources
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No Affected Activities Pre/ During Construction Phase Operation Phase
° ] =
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£5E 2| 8|2 | 5| 82| ¢|5 ® Bl -
Impacted Item gF ° 15 £l 84| Fls g E
@cA (Itemsof the Rapid E E | & = = 28
Guiddiney | EIA 2012) 3 z = <
18 |WadeUsage | Water Qudity D- D- D- D- D- D- D- D- | D- | D- D- D- D-
Exigingsocid | Utility servicesand
19 |infrestructures | community B- B- D- | D- | D- | D- | D- D- | D- | D- | D- | D- D-
and services Sverance
Socid
inditutions
20 SJCh$|00a D- D- D- D- D- D- D- D- | D- | D- D- D- D-
decison
making
inditutions
Migdigtribution
21 |of bendfitand | Qudlity of life D- D- D- | D- D- D- D- D- | D- | D- D- D- D-
damage
g 22 LO'Cd conflict B- D- D- D- D- D- D- D- | B- D- D- D- D-
of interes
8 (g |Cutud Archedlogica D- | D- D- |D- |D- | D | D- D-| D | D | D |D- D-
5 Heritage [Heritage
-:%’24 Landscape IAaha'csmd B- | D- D- |D- | D- | D- | B D- |D- | B | D |B- D-
25 | Gender C- C- D- | D- D- D- D- D- | D- | D- D- D- D-
Right of
26 Children D- D- D- D- D- D- D- D- | D- | D- D- D- D-
Infectious
27 | dissesssuch B- D- D- D- D- D- D- D- | B D- D- D- D-
asHIV/AIDS
Labor
environment
28 induding B- D- D- | D- D- D- D- D- | B- | D- D- D- D-
work sfety)
29 | Accidents Acddent dsand B- D- D- D- D- B- D- D- | D- | B- B- D- D-
sefety
jo Cross
o] ndary
30 B o B- D- D- | B- D- B- B- D- | D- | C C- D- D-
impactsand
dimate change
Note) Reting:

A: Sgiousimpact is expected. B: Someimpact is expected. C: Extent of impact isunknown (serious impacts are not expected, but survey and andyss shall
bedone) , D: Few impectsare expected. Detailed quantitative survey isnot necessary. (+: Positiveimpacts - : Negativeimpacts)
Source: JCA Study Team
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Table5.3.2Reasonsfor Draft Scopingon MTHL

Rating
Area | No. (Iterr: r:np?;e;:]a;El A) PreDuring  After Reesons of the Rating
Cong | Congt

1 Air Pollution Condruction phase: Temporary negetive impects are expected on air qudity dueto
(Air quality/ Sting of borrow | B- B- _condruction machinesend equipment.
and quarry material aress) Operation phase: Negativeimpact is expected dueto theincreasein traffic number.

2 Water Pollution Construction phase: Turbid water may be generated by earth works and excavationin
(Water Qudity/ Congtruction thewater where bridges are planned. Additionally Organic polluted water may be
of labor camp/ Siting of B- | D- | dishagedfrombesecampif mitgaionnotprovided. |
borrow and quarry meteria Operation phase: No seriousimpects are expected( The sarviceareaisnot planned on
aex) thisproject)

3 Wadge Congruction phase: Congruction waste such aswagte soil and cutting treesare
(Solid waste management/ expected. Additionally domestic waste and night soil may be generated from
Condruction of labor camp/ | B- D-  |oondrudionbesecavp.
Topography, Soil and Operation phase: No seriousimpacts are expected( The serviceareaisnot planned on

5 Geology) thisproject)

=} 4 Soil Contamination Congruction phage Excavated soil in the mudflat and mining areamay contain

5 (Topography, Soil and c  |p. |Poluedsolsichesheaymeds
Geology/ Siting of borrow Operation phase: No impacts are expected
and quarry material aress)

5 Noiseand Vibration Consruction phase: Noise generation isexpected dueto works of construction
(Ambient Noise) 5 | g |metnesadewipme

Operation phase Traffic Noiseand Vibration is expected because of theincreesein
traffic number and travelling spead.

6 Ground subsdence Congruction and oper ation phase: No impacts are expected Since activitieswhich

D- D- .
cause ground subsdence nat expected.

7 Odor D- D- Congruction and oper ation phase: No impacts are expected Since activitieswhich

causeodor are not expected.

8 Sediment qudity Construction phase Excavated soil in the mudflat and may contain polluted soil such
(Topagraphy, Sail and c D- |ashewymeds
Geology(No.4)) Operation phass Noimpactsare expected

9 Protected Area Congruction and oper ation phase: Thereare not any nationd parks on the dignment,
(Reserved Forest and Fauna) B- B- however, thedignment is passng through a part of coagtd regulation zone (CRZ).

Although an environmenta dearance (EC) of CRZ hasbeen given from MOEF in
2013, the degree of impact should be confirmed.
g 10 | Ecosysem Construction and Operation phase: Some consderable species are obsarved in the
i (Ecology and Biodiversity/ B- B- project area. The degree of impactswill be evaluated based on literature surveysand
HEJ Ecology/Construction of interview survey with specidists.
- labor camp)
=) Congruction and Operation phase: Congtruction of bridge may change hydrologica
2 | 1| Hydology B B | Station of thecreek and sea

12 | Topography and geology Congruction and oper ation phase: Condderabletopography and gedlogicd Stesare
(Topography, Sail and B- B- not located in the project area, thus no impact is expected. However embankment
Geology) section may haverisksof land dide

13 | Involuntary resettiement Pre-Consgtruction phase:lllega occupants are observed in Sewri areg, and number of

B- | D |dfected personswil beidentfiedontheSIASvey. |
Operation phase: Noimpact is expected

14| ThePoor c . | PreConsrudionphase Impectswill beassessed besedontheSIAsurvey. |
Operation phaseNo impact is expected

15 | Indigenousand ethnic people | . D- Pre-Condruction and Operation phase: Few impactsare expected

16 | Locd economy suchas Pre-congruction phase: Liveihood of resdentsand shopkegpers may be affected by
employmentandliveinood | ¢ | D- | land desrance Thedegreedf impectswill beasessedonthe SA veys.

E Oper ation phase: Few impacts are expected

§ 17 | Landuseand utilization of Pre-congruction phase:No agricultureland is observed, but quarry sStesarelocated on

E local resources Navi Mumbai sde. Additionally construction of bridge may affect to fishermeninthe

= (Quiity of LifelFisheies | & | G | s Thusthedegreeof impectstofishermen will be assesedlby the SA surveys.

'(% Operation phase Itisnot likdy to give adverseimpacts Snce appropriate land
management aong theroad in Navi Mumbai sideisplanned by CIDCO.
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Rating
Area | No. (Iten: r;pree;;a;a A) PreDuring  After Reesons of the Rating
Cong | Congt
wimpectsare expected
However congtruction of bridge may affect to fishermen in the sea. Thusthe degree of
impactsto fishermen will be assessed by the SIA surveys.
18 | Waer Usge Congruction phase Few impacts are expected Snce mgor sructureisviaduct and
(Water Quadity) D- D- earthwork islimited in the project area. Furthermore, thereareany resdentid areainthe
eathwork ares, thusitisnot likely togiveany impectsonthisitem.
Operation phase: Few impacts are expected.
19 | Exiging socid infrastructures Pre-Congtruction and Construction phase:
and services B- D- Sometemplesand public fadilitiesmay be affected by land acquisition for theroad
construdtion. Thusthedegreedf impectswill beassesserl ntheSA suveys.
Operation phase: Few impacts are expected because mgor sructureisviaduct.
20 | Sodid inditutionssuchas Congruction and oper ation phase: Impactsare not expected, Snceloca decison
local decison making D- D- meaking inditutewill continue after the road congruction.
inditutions
21 | Migdigribution of benefit Construction and operation phase: Misdistribution of benefit and damage caused by
and damage D- D- theroad & bridge congtruction isnot expected.
(Qudity of life)
22 | Locd conflict of interests Consruction phase Locd inhabitantsand local authorities may request to ensurejob
B- D- | oppotunifiessscondructionworkers |
Operation phase: Noimpact is expected
23 | Culturd Heritage Pre-Congruction and Consiruction Phase:Noregistered cultura heritageonthe
(Archeological /Heritage) D- D- |digwert.
Operation phase: Noimpact is expected
24 | Landscgpe Construction and operation phase: Sewri Fort and Elephantaldand (World Cultura
(Aestheticsand landscape) B- B- Heritage) islocated near the dignment, thuslandscape from each Ste may change efter
congtruction of bridges and roed.
25 | Gender Pre-Congruction and Congruction phase: Mae head of the household may seizethe
G | D- | iniictiveinndia thusactu stuetion should beconfimed onSIA survey. |
Operation phase Few impact is expected
26 | Rightof children D- D- Congruction and oper ation phase: Few impact isexpected
27 | Infectiousdissesesuch as Congruction phage: Infectious diseases such as STD are possibleto be soread dueto
HIV/AIDS B- D- inflow of construction workers. Furthermore, dlteration to ground by cut land and filling
‘may provoketo provide habitats of moscito that possibly transmitsdenguefever.
Operation phase: Road operation which causesinfectious diseasesisnot expected.
28 | Labor environment Congtruction phase: Congruction work environment nesdsto be considered in
B- D-  |accordencewithrdevantlavsandregulations |
Operation phase: No impact isexpected.
29 | Accidents Congruction phase: Congruction vehicles may use exigting local road neer residential
(Acddenthezardsandsefey) | | | aesthusriskofrdficecdidentmayinoreese
Operation phase: Increasad peed may increase gravity of accidents.
o 30 | Crossboundary impactsand Congruction phage Deforestation and operation of congtruction meachines may
ol dimatechange increegremnhousegasessuchasCO2. |
Operation phase: Reduction of distance between Navi Mumbal and Mumbai areawill
B- C cut amount of greenhouse gases such as CO2. Furthermore, replantation 5 times of
cutting treewill be done, thus such replantation will give positiveimpactsHowever
congtruction of the sedlink may generate additiond traffic flow from developed areg,
thus theimpact should be estimated by quantitative forecast.
Note) Reting:

A: Sgiousimpact is expected. B: Someimpact is expected. C: Extent of impact isunknown (serious impacts are not expected, but survey and andyss shall
bedone) , D: Few impacts are expected. Detailed quantitative survey isnot necessary.
Source: JCA Sudy Team
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54. Basdine Survey and Analyss M ethodology
The expected baseline and survey and analysis methodol ogies are shown below.
Mainly,
1) Measurement of vibration base on Gap Analysis between Rapid EIA 2012 and JICA
Guidelines,
2) Updating of statistical data and current secondly data and
3) Quantitative forecast on air, noise, vibration and water quality based on the latest traffic
condition will be done based on the Rapid EIA 2012, and then the EIA will be modified
and approved by MMRDA.
Methodologies of baseline survey and analysis are shown in the following Table 5.4.1
Table54.1 Basdine Survey and Analysis M ethodology
Rating
Item
Area | No. (on Repid EIA 2012) Zr;:g cpertion Survey Methodology Forecast Methodology
Cond.
1 Air pollution -SteSurvey : Not conducted During Congtruction Phase:
(Air qudity/ Siting of borrow -Literature Survey : Quditdiveandyss |
and quarry material aregs) B- B- Refer to Rapid EIA in 2012 and thelatest Operation Phase:
monitoring data, if any - Quartitativeanalysis
(Puf modd : calm wind modd)
2 Water pollution -SteSurvey : Not conducted During Congruction Phase:
(Water Qudity/ Congruction -Literature Survey : Quaditative andyssand quantitetive
of labor camp/ Siting of B- D- Refer to Rapid EIA in 2012 and thelatest andysisbasad on other cases
borrow and quarry materia monitoring data, if any
arees)
3 Wade Refer to Rapid EIA in 2012 and the During Congruction Phase:
(Solid weste management/ preparatory survey by JCA Quartitative forecast of cutting trees
Congtruction of labor camp/ B- D- and excavated soil based on
Topography, Soil and congruction plan
Geology)
4 Soil Contamination -SteSurvey : Not conducted During Congruction Phase:
5 (Topography, Soil and c b -Literature Survey : Qualitative forecast based onthe
= Geology/ Siting of borowand | ) Refer toRapid EIA in 2012 and thelatest | Rapid EIA 2012
E quarry materia aregs) monitoring data, if any
5 Noiseand Vibration -SteSurvey: During Congruction Phase:
(Ambient Noisg) Noise: Not conducted Quartitative or quditativeandys's
Vibretion: messurement a 2pointsfor24 | bessdonothercesess |
B- B- hours Operation Phase:
-Literature Survey: - Quartitativeanalysis
Refer to Rapid EIA in 2012 and the latest (ASICN-Modd 2008)
monitoring data
6 Ground Subsidence —(surveysonthisitemisnot required due | Not required becausefew impacts
(Topography, Soil and D- D- tonoimpacts) areexpected
Geology(No.4))
7 Odor D- D- —(surveysonthisitemisnot required due | Not required becausefew impacts
tonoimpacts) are expected
8 Sadiment Qudlity -SteSurvey : Not conducted During Congruction:
(Topography, Soil and c D- -Literature Survey : Quaditative andysisbased onthe
Geology(No.4)) Refer to Repid EIA in 2012 and thelatest Rapid EIA in 2012
monitoring data, if any
= g 9 Protected Area -SteSurvey : Not conducted During Congruction and
UEJ g (Resarved Foret and Fauna) | B- B- ~Literature Survey : Operation Phase:
Refer to Rapid EIA in 2012 and thelatest Quaditative andysisbased onthe
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Rating
Item
Area | No. (on Repid EIA 2012) Zﬁ?g cpertion Survey Methodology Forecast Methodology
Cong.
monitoring deta, if any Rapid EIA in 2012 and rdevant
monitoring deta, if any
10 | Ecosysem -Ste Survey : Not conducted During Construction and
(Ecology and Biodiversity/ -Literature Survey : Operation Phase:
Ecology/Congtruction of labor B- B- Refer to Rapid EIA in 2012 and thelatest Quaditative andyss based onthe
camp) monitoring data, if any Repid EIA in 2012, interview survey
Interview survey with specidig andother | with specidigtsand rdevant
project study casesin Japan isreferred. monitoring data, if any
11 | Hydrology - Site Survey: Not conducted During congruction and
B- B- - Literature Survey: Refer to secondary data| operation phase:
thelatest monitoring dataand resultsonthis | Refer to other quantitative anaysis
JICA Survey, if any
12 | Topography and geology -SteSurvey : Not conducted During congruction and
(Topography, Soil and -Literature Survey : operation phase:
Geology) B- B- Refer to Rapid EIA in 2012, thelatest Qudittiveandyds
monitoring dataand topo. & geo. survey
result onthisJCA Survey
13 Refer to SIA survey During congruction phase:
Involuntary resettlement B- D- Quartitative anadysisbased on SA
urveys
14 Refer to SIA survey During congtruction phase:
The poor C- D- Quartitative andysisbased on SA
urveys
15 | Indigenousand ethnic people D- D- —(surveysonthisitemisnot required due | Not required becausefew impacts
tonoimpacts) areexpected
16 | Locd economy suchas Refer to SIA survey During congtruction phase:
employment and livelihood C D- Quartitative or qualitative andys's
(Quaity of Life/Fsheries) based on SIA surveys
17 | Landuseand utilization of Refer to SIA survey During congruction phase:
local resources (Land C- C- Quartitative or quditativeandys's
useFsheies) based on SIA surveys
18 | Water Usage —(surveysonthisitemisnot required due | Not required becausefew impacts
(Weater Quality) D- D- to noimpacts) areexpected
g 19 | Exigtingsocid infrastructures Refer to SIA survey During construction phase:
g and sarvices Qualitative analysis based on SIA
e . B- D-
E (Utility servicesand urveys
© community severance)
(§ 20 | Sodd inditutionssuches —(surveysonthisitemisnot required due | Not required becausefew impacts
locd decision making D- D- tonoimpacts) areexpected
inditutions
21 | Migdigtribution of benefit and —(surveysonthisitemisnot required due | Not required becausefew impacts
damage D- D- tonoimpacts) are expected
(Qudity of life)
22 | Locd conflict of interests Refer to SIA survey During congtruction phase:
B- D- Qudlitative anaysisbased on SA
urveys
23 | Culturd Heritage D- D- —(aurveysonthisitemisnot requireddue | Not required because few impacts
(Archeologica /Heritage) tonoimpacts) are expected
24 | Landscape -SteSurvey: Visud Survey a Sewri and During Congruction and
(Aestheticsand landscape) B- B- Elphantaldand (April 2015) Operation Phase:
Quaditative analysis or preparation of
Photo montage
25 | Gender c D- Refer to SIA survey During congtruction phase:
Quartitative or quditativeandyds
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Rating
Item
Area | No. (on Repid EIA 2012) Zﬁ?g cpertion Survey Methodology Forecast Methodology
Cong.
basad on SA surveys
26 | Rightof Children D- D- —(surveysonthisitemisnot required due | Not required becausefew impacts
tonoimpacts) are expected
27 | Infetiousdiseasessuchas Refer to SIA survey During congruction phase:
HIV/AIDS B- D- Qudlitative anaysisbased on SIA
urveys
28 | Labor environment including Legd framework regarding labor Quaditative and quantitative andys's
work ssfety environment and safety shall be darified basad on the congruction plan
B- D- and the safety shall be secured. Rlevant
laws and actud Stuation shall be
interviewed with rdevant organizations.
29 | Accident Literature Survey: Setidticd datafrom During Congruction and
(Accident hazards and sofety) B- B- police department, if any Operation Phase:
Quartiitative analysis basad on
g Setidica deta
o] 30 | CrossBoundary impactsand Ste Survey: Not conducted During Construction and
dimate change B- c Literature Survey: Refer tothedrawingand | Operation Phase:
SIA survey results (number of cut tress) Quartitative analysis basad on
generation of CO2
Note) Reting:

A: Seriousimpact is expected. B: Someimpact is expected. C: Extent of impact is unknown (serious impacts are not expected, but survey and andysis shdl
bedone) , D: Few impacts are expected. Detailed quantitative survey isnot necessary.
Source: JCA Study Team
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CHAPTERG RESULT OF BASELINE SURVEY AND IMPACT

ANALYSS
6.1. Pallution
6.1.1.  Air Pdlution
@ Result of Basdine Survey
1 Sdlection of Monitoring Stations

In order to know the ambient air quality status, air quality monitoring was carried out at six
different locations in the influence zone of MTHL alignment as per CPCB guidelines. These
locations are shown in Figure 6.1.1. The monitoring was carried out in post monsoon season
during October to December 2011 for Rapid EIA study 2012 (REIA-2012).

The monitoring stations were selected considering the spatial relationship of various land use
along the project road & wind direction in accordance with BIS guidelines [IS: 5182

(part-14)-1985].
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Figure6.1.1 Air and Noise& Vibration Quality Monitoring L ocations
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2 Monitoring Methodology
Monitoring of ambient air quality was carried out as per CPCB (Central Pollution Control
Board) guidelines. The concentration of ambient air is measured as per the methods given in
MOEF natification at 18/11/2009 in respect of National Ambient Air Quality Standards. The
value of most particlesislow and below the Indian standard and IFC standard, but the value
of SPM is high and above the standards.
Table6.1.1Monitored Ambient Air Quality (Average Values 2011)
Indian (reference)
L ocation Sandard IFC Standard
Shivaii Cae | Eephanta Industrial,
Chirle N Mahul Sewri Way of |dand UNIT |Reddential Sensiti Middle Guiddi
o India an Rural and e Arse:; term L\J/' alutlene
Parameter Other objective
Areas
Particulate Mater | 26633 | 13558 15333 | 39358 220 @ | 60 607 700 20
(SPM) (eceing) | (exceing) | (ecoeeding | (exceding) | (exceting) Hg/ 1007 1007 1507 507
Respireble  Paticulate
Mater (RSPM) 7992 4283 4842 14100 | 485 24 pg/m®
) )
Sulphur Dioxide (S02) 5367 3B R0 66.85 371 126 pg/m® % gz) 19 oP
Nitrogen Dioxide(NO2) | 6183 39.25 3818 7482 534 138 pg/m® ‘gz)) ggz)l) ;(%)2)
Ammonia(NH3) 297 | 1015 1670 1R | 262 285 | ugm }fgz }&2
Lead (Pb) 061 0 047 o0& | BOL | BDL | pgn? %82 %82
Carbon Monoxide (CO) 204 108 152 254 18 227 | mgm® ﬁ ﬁ
Hydrocarbon (HC) 108627 | 97392 | 109042 | 134892 861 1083 | pgn?
Ozone (O3) 1600 977 1166 1968 178 105 pg/m® % ig 1607 100°
Benzene (C6H6) BDL BDL BDL BDL BDL BDL | pgm’ 5 5
Benzopyrene (BaP) BDL BDL BDL BDL BDL BDL ngm® 19 19
Arsenic (AS) BDL BDL BDL BDL BDL BDL ngm’® 6 6
Nickel (Ni) 212 132 1.81 343 BDL BDL ng/m® 209 207

Source: Rapid EIA 2012 MMRDA, Surveyed by CES

Note: SPM: Suspended Particulate Mater

1)= Annud, 2)=24hours, 3)= 8hours, 4)=1hour, BDL: Below Detected Leve

Table6.1.2Ambient Air Quality M onitoring Standar ds(CPCB)

Time Weighted Industrial, Residential "
Pollutant Average Rurd and Other Aress SensitiveAreas
. Annud * 50 20
Sulphur Dioxide (SO2) (ngym3) 24 hours** 80 80
. " Annud * 40 30
Oxides of Nitrogen (NO2) (nym3) 24 hours** 80 80
Particulate Mater (Sizelessthan 10mm Annud * 60 60
or PM10) (nym3) 24 hours"™* 100 100
Paticulate Matter (Sze less then Annud * 40 40
25mm or PM25) (nym3) 24 hours* 60 &0
8hours** 100 100
Ozone(03) (ny/m?3) 1 hour 180 180
Annud * 050 050
Lead (Pb) (nyy/m3) 24 hours** 10 10
. 8 hourst* 2 2
Carbon MOﬂOXIde(CO) (n‘g’m?:) 1 hour** 4 4
) Annud * 100 100
Ammonia(NH3) (ng/m3) 24 hourst* 400 400
Benzene (C6H6) (ng/m3) Annua * 05 05
Benzopyrene (BaP) (ng/m3) Annud * 01 01
Arsenic (As) (ng/m?3) Annud * 06 06
Nicke (Ni) (ng/m3) Annud * 20 20

Note) * Annud arithmetic mean of minimum 104 messurementsin ayeer a a particular Ste taken twice aweek 24 hourly

a uniformintervals.

** 24 hourly or 8 hourly or 1 hourly monitored values, applicable, shall be complied with 98% of thetimein ayear.

2% of thetime, they may exceed thelimitsbut not on two consecutive days of monitoring.

RPM: Respirable Particulate Matter, NOx: Oxides of Nitrogen, SO2: Sulphur Dioxide, CO: Carbon monoxide
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Table6.1.3Air Quality Guiddine (IFC Standard)

Pollutant TimeWeighted Value

Average
Middleterm objective-1 125
Sulphur Dioxide (SO2) 24 hours Middleterm objective2 50
(nym3) Guiddinevdue 20
10 minutes Guiddinevaue 500
Nitrogen Dioxide (NO2) annua Guiddinevaue 40
(nym3) 1 hour Guiddinevdue 200
Middleterm objective-1 70
Middleterm objective-2 50

annua
Middleterm objective-3 30
Paticulate Matter (Sze Guiddinevaue 20
'(E:‘;,::‘g; 10mm or FM10) M?ddleterm obj:ectivel 150
24 hours Middleterm objective-2 100
Middleterm objective-3 75
Guiddinevaue 50
Middleterm objective-1 35
anua Middleterm objective-2 25
Paticulate Matter (Size Middleterm objective-3 15
lessthan 2.5mm or PM2.5) Guiddinevaue 10
(nym3) Middleterm objective-1 75
Middleterm objective-2 50
24hours Middieterm objective-3 375
Guiddinevdue 25
Middleterm objective-1 160
Ozone (O3) (nymd) 8haurs Guiddinevaue 100

Source: Environmenta, Hedlth, and Safety Guiddines GENERAL EHS GUIDELINES:
ENVIRONMENTAL/AIR EMISSIONSAND AMBIENT AIR QUALITY

The Ambient Air Quality Standards stipulated by CPCB (Central Pollution Control Board)
are presented in Table 6.1.2Ambient Air Quality Monitoring Standards (CPCB). At Chirle,
PM concentrations are lower than the CPCB standards while SO2 and NOx concentrations
are lower than the standards stipulated for 24 hours. The CO concentrations are below
standard stipulated for residential areas. Whereas at Shivaji Nagar, the concentrations for all
of the air parameters are lower than the ambient air CPCB standards. At Mahul it can be seen
that except for SPM all other parameters are below the CPCB norms. At Sewri, the ambient
concentrations of SPM, RSPM are above the CPCB standards whereas concentrations of SO2
and NOx are below the CPCB stipulations. Thus it can be seen from the above table that
concentration of all the parameters are within the prescribed standard of M OEF except Sewri
where the concentration of particulate matter is exceeding the standard. This may be due to
the ongoing construction of Eastern Freeway at Sewri.

From the monitoring results of air quality, The background density, which must be the
density of the area or point that do not be affected by any specia pollution source, can be
concluded. The monitoring of air quality was carried out at six points, but the results at five
points are very high, and it can be concluded that those points are affected by some specific
pollution sources, and they are not suitable as a background point. Therefore, the density at
the point of Elephanta Island can be used as background density. This background density
will be used later.

Table6.1.4Background Air Quality Dendty of theProject Area
Particulate Sulphur Nitrogen Carbon
Mater (SPM) Dioxide(SO2) | Dioxide(NO2) Monoxide (CO)

Item

Background Dendty
ug/n?’

Source:  Rapid EIA 2012 (baseline data at Elephanta Island)

92 126 138 227
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3) Secondly data

The air quality monitoring is conducting by Maharashtra state Pollution Control Board
(MPCB) and Central Pollution Control Board (CPCB). The nearest monitoring locations
and the latest data are monitored data is shown below. All monitored data indicated under

standard level due to monsoon season.
Table6.1.5 Monitored Ambient Air Quality by MPCB and CPCB (2015)

. Navi Mumbai Indian (reference)
L ocation Mumbal sde Sde UNIT Sandard IFC Standard
Industrial,
Bandra Son Airdli Residential - ) .
24hrs; 17" Aug. 24hrs 17" Aug. 24hrs 17" Aug. Rural and ie:rs;la\; Mif’;;\fem Gl\i‘gs;ne
Parameter 2015by CPCB 2015by MPCB 2015by CPCB Other !
Areas
Particulate Matter 4519 50.88
(sPv) (meet standard) (meet tandard) ug/im® 100 1007 1507 57
Respireble  Paticulate
Matter (RSPM) 1350 - hg/
iy 1633 200 1437 2
Sulphur Dioxide (SO2) (et (e (et pg/m® 807 8? 125 27
Nitrogen Dioxide (NO2) 2662 880 - ug/? 200
. 050
CarbonM CO BDL m® 49 49
bon Monoxide (CO) (et mg/

Source: Rapid EIA 2012 MMRDA, Survyed by CES
Note: SPM: Suspended Particulate Matter RPM: Respirable Particulate Matter, NOx: Oxides of Nitrogen, SO2: Sulphur Dioxide, CO: Carbon monoxide

1)= Annud, 2)=24hours, 3)= 8hours, 4)=1hour, BDL: Below Detected Level

Source Meharashira Sate Pollution Corttrol Board / Central Pollution Control Board
Figure6.1.2Air Quality Monitoring L ocationsby MPCB and CPCB

) Potentid Impacts

1) During Congtruction
Temporary negative impacts are expected on air quality due to construction machines and
equipment.
2 After Congruction
Negative impact is expected due to the increase in traffic number.
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©)
1)

2)

Impact Forecast

During Congtruction

Exhaust gases including CO, NO2, SO2 and SPM are discharged from construction machines
and may impact to the near residential area. However this adverse impact is not serious
because of the following reasons.

Operationtimeis limited
Most of the construction area is on the ocean, far from the residential area

Most of the road is bridge structure, and therefore, earthworks is less than other
structure.

Most of the earthworks is underwater construction
After Condruction
Increase of traffic volume will give a degree of adverse impactson air quality.

The Puff model, which is widely used in the analysis of air pollution in Japan, is adopted for
quantitative analysis in this case. Three points (sections) are selected for the prediction of air
pollution, the traffic volumes at eachsection are shown inTable 6.1.6, the location and the
road section of each points are shown in Figure 6.1.3.

Table6.1.6 Traffic Volumeat Forecasted Pointsat After Construction

Traffic Volume Treffic Volumein 2032
‘ No.1 Sewri (ST500) 89371
MTHL | No.2 Neer Elephata (ST8800)
No.3 Shivgi Nagar (ST182000) 26,505

Source: JICA Study Team

‘ MTHL Alignment

Figure 6.1.3 The prediction pointsof Air and Noise & Vibration

The Puff-model is used to predict the road-contributed density. Three (3) points at each cross
section are selected as the prediction points at the distance of Om, 120m and 200m, from road

shoulder.
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Table6.1.7Resault of Quantitative Forecason Air Quality by Road Traffic

Point ST-1 ST-2 ST-3

Disancefromtheroad | Om 10m 200m Om 10m | 200m | Om 10m 200m

Indicator Forecasted Point
SV Roed surface 0.26 0.23 0.03 05 | 040 | 004 | 021 0.16 0.01
(nym3) Ground 0.26 0.24 0.03 02 | 021 | 004 | 016 0.13 001
SO2 Road surface 0.29 0.26 0.04 087 | 063 | 006 | 032 0.24 0.02
(nym3) Ground 0.30 0.27 0.04 035 | 033 | 006 | 04 0.21 0.02
NO2 Road surface 260 235 0.35 562 | 409 | 037 221 166 0.14
(ny/m3) Ground 269 243 0.36 2271 213 | 038 164 140 0.14
Cco Roed surface 0.09 0.08 0.01 02 | 0124 | 001 | 007 0.05 0.00
(mg/m3) Ground 0.09 0.09 0.01 008 | 007 | 001 | 005 0.04 0.00

Source:  JICA Study Team

Road surface (viaduct level)

== . °
-|.,_..'I|__..'é
f ' m
il ooy o R o v i A A
Om 100m 200m
Ground surface
Source: JCA Study Team

Figure6.1.4 Image of prediction points (Cr oss Section)

By adding the background density (reference asTable 6.1.4) to the road-contributed density,
the comprehensive density of each station points is obtained as following. The density at all
three pointsis below Indian standard and IFC standard.

Table 6.1.8 Result of Compr ehensive Quantitative Forecast onAir Quality

Point ST-1 ST-2 ST-3 Sandard
Digancefromtherced | Om 10m 200m Om 10m | 200m | Om 10m | 200m
Indicator Forecasted Point
SPM Road surface 923 922 920 92.6 924 920 922 922 920 100
(nym3) Ground 923 922 920 922 922 920 922 921 920
SO2 Road surface 129 129 126 135 132 127 129 128 126 a?
(nym3) Ground 129 129 126 129 129 127 128 128 126
NO2 Road surface 164 161 142 194 179 142 16.0 155 139 200P
(nym3) Ground 165 16.2 142 161 159 142 154 152 139
(60) Road surface 2.36 235 228 247 241 228 234 232 227 109
(mg/m3) Ground 2.36 236 228 235 234 228 232 231 227

Note: 1)= Indian sandard  2)=IFC standard, 3)= Jgpan Standard
Source:  JICA Study Team

As a reference, the density of the monitoring points onRapid EIA 2012 are also calcul ated,
the results are shown below.
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Table6.1.9Quantitative For ecastedAir Quality Valuesat Monitor ed Points

. : Shivgi . GateWay | Eephanta
Location Chirle Nagar Mahul Sewri o India 19and
Parameter composgtion
. Obsaved(2011) 26633 13558 15333 39358 220 7

P?ts;‘\jlane@;/'\ga Road-contributed 004 001 004 003 004 004
’ Tota 266.37 13559 15337 39361 22004 2004
o Diodde |_OpsEved201) 5367 AR 20 6685 371 126
(goz ) Road-cortributed 006 002 006 004 006 006
' Tota 5373 3135 208 66.80 3716 1266

Nitocen Diodde | OPSEved(2011) 6183 3925 3818 748 534 138
(N‘(’Dgze“ ) Road-contributed 038 014 038 036 038 038
’ Tota 6221 3939 3856 7518 5378 1418

. Obsaved(2011) 204 108 152 254 18 227
Ca(rcbgqm)de Roeckcontributed 001 000 001 001 001 001
' Tota 205 108 153 255 181 228

Source: Baselinedataisfrom Rapid EIA 2012, / Forecasted data : JICA Study Team

As shown above, the density at some observed points is higher than Indian standard since the
current density (observed value onthe Rapid EIA) is exceeding the standard values. However,
the impact by the MTHL is negligible since the road-contributed density to the monitoring
pointsistoo low to be nearly zero.

Mitigation M easures

During Condiruction

Water sprinkling shall be carried out on earth road and construction yard near residential area
After Condtruction

Appropriate land use management will be done along the road (commercial and industrial
area)

Evaluation

During Congtruction

Exhaust gases and dusts may be produced during construction. However the adverse impact
is not serious because of far distance from residential area, bridge structure, underwater
construction etc., and the impacts can be minimized further by mitigation measures.

After Condruction

Air quality such as PM10, CO, NO2 and SO2 density increases along the road during
operation phase. However the density-increasing area is very limited, and road-contributed
density is very small, and the total density at roadside point is below standard values, thus it
isnot likely to give significant impacts on air quality in the future.

Water Pollution
Result of Basdine Survey

Survey Area

The survey area of water quality includes Thane creek, flanked by Sewri mud-flats & Shivaji
Nagar mud-flats on either side. For survey purpose, the areawas divided into 3 zones:

Zone Il : Sewri mud- flat
Zone lll : Thane Creek (seq)
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Zone |V : Shivaji nagar mud- flat
The feature of each zone is summarized in the next table
Table6.1.10 Summary of Zone Feature

ZoneNo Zone Festure Chainage Lengthinkm CRZ aress

I Land 045t01.0 05 0.15kmin CRZ-II

Il Mudflaas and sarse 101025 15 CRZ-|
Mangroves

M Sea 25t016.98 1448 -

\Y Mudflaas and sparse 0.10KminCRZII
Mangroves 169%8t017.58 06 & 0.5kmin CRZ-|

Vv Land 17.58t022.00 442 -

Source: Repid EIA 2012 (MMRDA)
The survey areaand alignment of MTHL are shown in following figures.

/ e 4 T

FONE T C2ONE

Source: JICA Study Team

Figure 6.1.5Surveyed Section

2 Survey Result

Water quality of Sea water was determined by the physical & chemical attributes, and those
are given inTable 6.1.11. Only Dissolved Oxygen (DO) at Zone Il and IV high-tide is
exceeding standard values dightly.

Table6.1.11Physical & Chemical Attributesin Aquatic medium

L. - DO BOD
! ) pH Temp Sinity Alkdinity | Hardness COD
Stes Tide (mg/L) (mg/L)
[659] °oC %0 ppm mg/L (30 Bors mg/L
High | 75 | 28 2% 14 46 120 097 100
Zorell N
Low 75 245 3295 14 47 (e<ce;ading) 132 105
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High 7 235 32.95 12 32 310 042 105
Zorelll 220
Low 7 28 3295 145 34 . 042 76
(exceeding)
High 7 26 32.95 10 36 3.03 0.83 100
ZorelV 205
Low 7 28 3295 95 30 " 0.12 85
(exceeding)

Note) [*****] gandard vauesfor Primary Water Qudity Criteriafor Class SW-1V Waters (For Harbour Waters)
Source: Rapid EIA 2012 MMRDA, Survyed by CES

Table6.1.12 Water Quality Standard for Harbour in India

No Parameter Sandard Vdue Unit Remarks
To minimize corrosive andscaing
1 | pH 6.59.0 offect
2 | DO (Disolved Oxygen) 30 mg/l
No noticegble
3 | Colour and Odour colouror offensve
odour.

Floaing MattersQil,

greaseand
4 | scum 10 mg/l

(includingPetroleumprodu

cts)
5 | Fecd Coliform 500 N”(r;"Alﬁ()’m'

BOD To maintain water relativeyfree from
6 | (BiochemicadOxygen 5 mg/l pollution causad bysewage and other

Demand : 3daysa 27°C) decomposable wastes

BOD (Biochemica Restricted for bathing(aesthetic quaity
7 | Oxygen Demand: 3 days 3 mg/l of water).Also prescribed by

a 27°C) 1S:22961974.

Source: EPA, 1986 [GSR 7, dated Dec. 22, 1998/ Table 1.4Primary Water Quality Criteriafor Class SW-IV Waters (For Harbour Weters)

v Observations:
pH

The pH of the water samples was found to be between 7-7.5. There is no significant
difference in high tide and low tide. Acidity is measured using the pH scale, where items are
given a numerical value between 0 and 14. Historically, ocean pH has averaged around 8.17,
meaning that ocean waters are dightly basic. But with the rising CO2 concentration causing
acidification, today the pH levels are around 8.09, edging the waters closer to neutral.

Temperature

Surface water temperature was found to be between 23 to 28 °C. But the temperature was
found to low at Zone Il during high tide. However, considering the ambient temperature
range for the west coast of Indiaisin normal range. The study revealed the temperature was
inanormal range but it was found that the temperature at low tide was found to be more than
the high tide.

Salinity
The salinity range of the surface waters around India shows great seasonal fluctuations owing

to the influence of the monsoon rains as a result of river discharge. The salinity was found to
be 32.95%o at all the Zones.

Alkalinity

Alkalinity in itself is not harmful to human being; still the water supplies with less than
100mg/L are desirable for domestic use. The alkalinity ranges from 9.5 to 14 ppm.
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Hardness
Hardness was found to be in the range of 30 to 47mg/L
DO

DO values range between 1.2 to 3.1 mg/l.Only Dissolved Oxygen (DO) at Zone IIl and IV
high-tide is exceeding standard values dlightly.

BOD

During the recent study the BOD1 varied from 0.12 mg/L to 1.32 mg/L. The BOD was found
to be lowest a Zone |11 during low tide. The BOD values were found to be comparable to
that of standard value. High BOD values results from high oxygen demanding substances
disposed to coastal waters. It is suggested that the sewage contamination may be lessin these
areas.

COD

The COD was found to be highest at low tide at Zone Il and high tide at Zone 111 with values
105 mg/L; and within acceptable limits of 250 mg/L .

Potentia Impacts

During Congtruction

Turbid water may be generated by earth works and excavation in the sea where bridges are
planned to be constructed. Additionally spillage of oil and grease from construction machines
and storage in the construction yard may be caused when maintenance of machines and
storage is not appropriate.Organic polluted water will be generated from labor camp site.

After Condruction

No permanent impact is anticipated on water quality due to no construction of service area.
Impact Forecast

During Condruction
Turbid water may be generated by earth works and excavation.

According to other cases*™ Y, the impacted density of suspended solid (SS) in 250m
from excavated point is around 4mg/l and 2mg/l out of 250m without any mitigation
measures respectively.

Thus this turbid water may give impacts on fauna-flora spceies within 250m range from
the excavated point since Japanese standardof FisheriesWater indicates 2 mg/l.

This standar value 2mg/l means additional impacted SS density, not absolute values in
the water body.

Therefore, the impact on water quality during construction maygive impact within 250m
from the excavated point, howeverit is insignificant out of 250m. Thus appropriate
mitigation measuresfor reduction of SS within 250m from excavated area shall be
prepared.

Notel) Environmental impact assessment report of island-city motorway, Fukuoka Prefecture, June 2013.

With regard to impacts by labor campsite, leaking oil and grease from machines and
storage, such adverse impacts will be avoided and/or mitigated by appropriate
management and maintenance.
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After Condruction

No adverse impacts are expected due to no-activities which discharges polluted water from
project fecilities.

Mitigation Measures

During Congtruction

v' Turbid waste water from earthwork area on the land shall be mitigated and treated in
sedimentation pond, if required.

v"In the sea section, the bored pilling methodology shall be adopted not to generate
significant turbid water

v' Waste ail shal be store and dispose to designated site
v' Domestic waste water and night soil from base camp shall be treated and discharged.

2)

)
1

Source: JCA Study Team
Figure 6.1.6 Bored Piling M ethodology for Pollution Control

After Condruction

In the mudflat section, storm water should be collected by every pier and discharged on pile
caps not to excavate mudflat area by the faling water.

Evduation

During Congtruction

Turbid water may be generated by the construction activities. However the impacted time
and duration is limited during constriction and the impacted area is limited near bridge pier,
also impacts are minimized by planned mitigation measures, therefore, the degree of impacts
is acceptable level.
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Additionally organic polluted water from labor camp site and leaking oil & grease will be
managed by contractor under observation of supervision consultant and the proponent. Thus
these impacts are prevented appropriately.

Wage
Result of Basdine Survey

In general, domestic waste from household is discharge to designated waste box, and the
township collected all waste from the box and disposes them to designated dumping site,
namely Deonar and Mulund dumping site in Mumbai and Turbhe in Navi Mumbai. Night
soil in the city areais treated in sewerage plant namely Zonel-7 treatment plants in Mumbai
and 7 sewerage treatment plants in Navi Mumbai respectively.

With regard to construction waste such as concrete and cutting trees are used for construction
material. Muck soil also shall be tested, treated and disposed at designated site under relevant
laws such as environmental protection law.

Potentia Impacts

During Congtruction

Construction waste such as muck soil & cut mangrove trees in the sea section, waste sail in
the land section, temporary structures and cutting trees are expected. Additionally domestic
waste,waste water and night soil may be generated from construction labor camp.

After Congtruction

No impacts are expected from project activities due to no facilities which generate liquid and
solid waste such as a service area.

Impact Forecast

During Congtruction
Estimated waste volume on each item is shown below.

Table6.1.13 Edimated Wagein the Project Area

Type of Waste Estimated Volume
1. Muck Sail in the Sea™*V 98,910 m3
2. Waste Soil on the Land™* 2,374m3
3. Treesin CRZ™? 139 m3
4. Domestic waste and general waste (mainly from
labor campsite) "' 756 kg/day

Notel): Sea section: 17.5km/ 0.05kmv/span x 8piles/span x 20m/depth x pile area (0.75*0.75* PI)
Note2): Mangrove lost area on CRZ clearance 0.1776 ha x 5000 trees’/ha x 0.05m*0.05m* PI*2m
Note3): 0.51 kg waste/person in Mumbai * number of labour in the camp site (3,000 x 0.5 workers/ day)

Excavated muck soil from the sea section is estimated around 99,000 m3, and general waste
soil on the land section is 2,400m3 respectively. Additionally cutting mangrove volume is
app. 13.9m3.

Domestic waste and night soil is generated at base camp for workers, estimated volume is
around 760kg/day.

After Condruction

Basicaly no waste from MTHL project, thus amost no impacts on this item.
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Mitigation Measures

During Congtruction
Construction waste (tr ees and waste soil including much soil)

v After considering the possibility of reuse, construction waste shall be disposed at
designated disposal site after treating (totally 14 designated direct landfill site in
Mumbai and Navi Mumbai)

Garbage from base camp

v' Garbage at workers camp and waste oil shall be brought to designated disposal site or
facility

Night soil
v' Water treatment facility such as septic tank shall be introduced to the workers camp.

Evauation

During Congtruction

All generated construction waste and domestic waste are reused and/or disposed under
adequate mitigation measures, thusit is not likely to give significant impacts on this item.

Soil Contamination and Sediment Quality

Result of Basdline Survey

According to Rapid EIA 2012, following monitored dataisindicated. Only density of Lead is
exceeding standard level.

Table6.1.14 Soil Quality Survey Resultson Rapid EIA 2012

Monitored Item (Standard Vdues)
‘ Zinc Copper Tota Lead Cadmium
Ste | Cobalt
mg ug/ Mangenese | mg mgl JS/T ol
(no standard) (no standard) mg/l (0.01mg/l) (0.01mg/l)
Zonel (Sewri: Land) 1,800 Absence | Absence
Zonell (Sewri: Sea) B 0483 0.00084
2,000 (Excesting) | (Not exceed) Absnce |  Absence
Zonelll (Sea) - 0.000053 Absence | Absence
ZonelV(Shivai Nagar) 0498 0.0006
250 1,500 Absence (Excesding) | (Not exceed) Absence | Absence
ZoneV - Absnce | Absence

Noate) this tablewas made based on the description of Rapid EIA 2012

Source: Repid EIA 2012

Table6.1.15 Environmental Sandard for Soil Pallution

Substance

Target level of soil quality examined through leaching and content tests

1. cadmium

0.01 mg/l in sample solution and lessthan 0.4mg/kg in ricefor agricultural

land

2. total cyanide

not detectable in sample solution

3. organic phosphorus

not detectable in sample solution

4. lead

0.01 mg/l or lessin sample solution

5. chromium (V1)

0.05 mg/l or lessin sample solution

6. arsenic

0.01 mg/l or lessin sample solution, and less than 15 mg/kg in soil for
agricultural land (paddy fields only)

7. total mercury

0.0005 mg/l or lessin sample solution

8. alkyl mercury

not detectable in sample solution

9. PCBs

not detectable in sample solution

10. copper

less than 125 mg/kg in soil for agricultural land (paddy fields only)

11. dichloromethane

0.02 mg/l or lessin sample solution

12. carbon tetrachloride

0.002 mg/l or lessin sample solution
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13. 1,2-dichloroethane 0.004 mg/l or lessin sample solution
14. 1,1-dichloroethylene 0.02 mg/l or lessin sample solution
15. cis-1,2-dichloroethylene 0.04 mg/l or lessin sample solution
16. 1,1,1-trichloroethane 1 mg/l or lessin sample solution

17. 1,1,2-trichloroethane 0.006 mg/l or lessin sample solution
18. trichloroethylene 0.03 mg/l or lessin sample solution
19. tetrachloroethylene 0.01 mg/l or lessin sample solution
20. 1,3-dichloropropene 0.002 mg/l or lessin sample solution
21. thiuram 0.006 mg/l or lessin sample solution
22. smazine 0.003 mg/l or lessin sample solution
23. thiobencarb 0.02 mg/l or lessin sample solution
24. benzene 0.01 mg/l or lessin sample solution
25. selenium 0.01 mg/l or lessin sample solution

The above standards are not applicable to:
1) Places where natural toxic substances exist such as near mineral veins, and
2) Places designated for storage of toxic materials such as waste disposal sites.
Note) Prescript trestment methodology for polluted soilsis not established yet under Indian laws and regulation at the moment. Thus
DUTCH Guiddinesfor Contamination Assessment of Soil isused in India
Source: Minigry of Environment and Forestsin India

Zinc : Zinc was found to be around 250 mg/l in Zone IV & around 1,800 mg/l in Zonell.
Copper: Zone |l and Zone IV showed 2,000 and 1,500 pg/l.

Manganese: The total manganese was found to be absent in Zone 1V. Zone |1l showed
the presence of 0.000053 mg/L of Manganese.

Lead: Zone Il and Zone 1V showed 0.483 and 0.498 mg/l with exceeding standard val ue.

Cadmium: Cadmium was found to be around 0.00084 mg/L and 0.00061 mg/L in Zone
[1and Zone IV.

Iron: There was compl ete absence of iron in the sediments.

Cobalt: There was complete absence of iron in the sediments.
Potential Impacts

During Condtruction

Construction waste soil such as muck soil from the piling points in the sea section and
cutting soil from earthwork area is generated. The muck soil may be polluted based on the
baseline survey and may give adverse impacts where dumping site of the waste soil.

After Condruction
No impacts are expected from project activities.

Impact Forecast

During Congtruction

Excavated muck soil from the sea section is estimated around 99,000 m3, and general waste
soil on the land section is 2,400m3 respectively.

Table6.1.16 Edimated Wagein the Project Area

Type of Waste Estimated Volume
1. Muck Soil in the Sea™*V 98,910 m3
2. Waste Soil on the Land™? 2,374 m3

Notel): Sea section: 17.5km/ 0.05kmv/span x 8piles/span x 20m/depth x pile area (0.75*0.75* PI)
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4 Mitigation Measures
1) During Congtruction
Polluted excavated soil including muck soil shall be treated, and then reused and/or disposed
at designated site in accordance relevant laws and regulations.
(5) Evaluation
1) During Congtruction
All generated construction waste soil are reused and/or disposed after soil analysis under
relevant laws, thus it is not likely to give significant impacts on this item.
6.1.5. Noiseand Vibration
(@) Result of Basdline Survey
1 Noise
M onitored Ambient Noise
Ambient noise monitoring was carried out as per |S: 3029-1980 to know the existing ambient
noise levels in the study area of MTHL at the same locations as discussed in air quality as
shown in Figure 6.1.1. The analysis of the monitoring is presented in Table 6.1.17.
Permissible standards prescribed by CPCB are presented in Table 6.1.19.
It can be observed that the existing noise levels are exceeding the permissible limit excepting
Mahul near powerplant industrial area.
Table6.1.17 Ambient NoiseLeve (Monitored in 2011)
. NoiseLevesindB(A) Sandard
Locetion Date Leg Leg L
. o
(AreaCode) Day) WNigh) Lmax Lmin L90 L50 L10 dayinight
G010 C5AOLL (Exozgm) 611 80 50 5 72 7 7570
1010111 t0 12/10/11 (Exoeédi ng) 60.5 80 50 53 72 78 7570
200111021011 (Exg'; - 616 80 50 53 7 78 7570
76
2910/11t0 3V10/11 ) 62.6 80 50 54 72 79 7570
; (Exceeding)
1. Sewri (A
@ V121110 03/12/11 (Exoeédirg) 618 80 50 53 72 79 7570
T2 | ey ceming 619 80 50 52 73 79 7570
wonowzn | o8 618 80 50 52 7 79 7570
2R | ey ceming 619 80 50 52 73 79 7570
03/10/11 to 05/10/11 (ExSe%t?irg) (Exﬁng) 69 44 46 59 65 55/45
1010111 t0 12/10/11 (Exgi‘;rg) (Exﬁng) 69 44 47 59 64 55/45
mome20n | gom | pesing || © 4 48 59 64 5545
2. Shivgji 2910/11t0 3V10/11 (Exggm) (Exﬁng) 69 44 58 63 53 55/45
Nagar (C) V121110 03/12/11 (Ex%m) (Exﬁng) 69 44 46 59 65 55/45
07/12/11to 09/12/11 (Exgi‘;rg) (Exﬁng) 69 44 45 60 65 55/45
653 59
14/12/1110 161211 (Excesding) (S 72 a7 51 62 68 55/45
amezen | ooan | (Going 7 47 50 62 63 5545
67 604
3. Chirle(C) 03/10/11 to 05/10/11 (Bxcexding) (Exoeding) 72 49 50 63 70 55/45
1010111 t0 1210111 68 613 74 50 53 65 71 55/45
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Location NoiseLevesindB(A) Standard
Date Leg Leq . Leg
(AreaCode) Day) WNigh) Lmax Lmin L90 L50 L10 dayinight
(Exceeding) | (Exceeding)
68 61.2
20/10/11 to 22/10/11 (Excexding) (Excesding) 75 50 53 65 70 55/45
oAU (Exfgm (Exogfdm) 85 57 61 78 8 55/45
685 62.2
1/12/11t0 03/12/11 (Exceeding) (Excesding) 75 50 52 65 71 55/45
683 62.3
07/12/11 to 09/12/11 (Excesding) (Excesting) 75 50 52 64 71 55/45
68.7 60.8
14/12/11to0 16/12/11 (Excesding) (Exceeding) 75 50 52 62 72 55/45
685 625
21/12/11 10 23/12/11 (Bxoeeding) (Exoesding) 75 50 53 65 71 55/45
03/10/11 to 05/10/11 66.6 59.2 2 48 49 63 69 7570
101011 to 121011 672 59.9 74 49 51 64 70 75/70
AMahul (1 20/10/11 to 22/10/11 673 61 74 49 50 64 70 7570
Mahul (1) I pauom 672 59 74 49 52 64 70 7570
(”eefa'?%’ver V200 67.1 604 7 ) 51 & 70 7570
P 07/12/110 09/12/11 67.1 615 74 49 52 64 69 75/70
141211 to 161211 674 60.3 74 49 51 64 70 75/70
21/12/11t0 2312/11 67.7 61.6 74 49 53 64 70 7570
66.2 60.2
5. Gate Way of 14/12/11 to 16/12/11 (Exceeding) (Excesding) 73 48 50 63 69 65/55
nda®) oz | gos | cemag || 7 48 52 62 69 65/55
68.8 604
6.Gaven (C 14/12/11to 16/12/11 (Exceeding) (Exceeding) 75 50 52 65 71 65/55
Gaven (C) 683 604 75 50 53 &5 70 65/55
WIMOBN | (Evoending) | (Exceeding)
Note:

Fgurein the bracket indicates the category of areaas per the CPCB standards

Leg - Equivaent continuous sound pressureleve in dB(A)

Lmax - Maximum Insantaneous Noise Level in dB(A)

Lmin- Minimum Instantaneous Noise Level in dB(A)

L10 - Sound pressurelevel exceeded 10 percent of thetotal sampling timein dB(A)
L50 - Sound pressurelevel exceeded 50 percent of thetotal sampling timein dB(A)
L90 - Sound pressurelevel exceeded 90 percent of thetotal sampling timeindB(A)

Secondly Data of Ambient Noise

Ambient noise is monitored by MPCB, and the nearest monitoring location from project dte is
Antop Hills resdentid area. The latest data is shown below. All monitored data is exceeding
standard vauesfor residential area.

Table6.1.18 Ambient Noise Monitoring Data (December 2014)

Location (Area Sseerd Time Noisef_a/elsin dB(A) Sandard
Code) Leq Lmax | Lmin L90 L50 L10 Le
24:3 ﬁozg']\;‘ Daytime (EXZ::'ng) 821 510 780 69.5 59.6 55
Antop Hills ig““gl?ﬂec::llwzl Night Time (Ef;?ng) 822 517 732 619 541 45
(Resdentid ]6'5:5 iozg']\f Daytime (Exz?ng) 726 59.0 51.3 705 64.7 55
igmn?/l&:::: Night Time (Exz:ilng) 754 513 716 576 521 45

Source: Report on Ambient Noise Monitoring of Metropalitan Citiesin Maharashtra 2014 (Maharashtra Pollution Control Board)
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Source: JICA Study Team
Figure 6.1.7 Ambient Noise M onitoring L ocation by MPCB (2014)

Table6.1.19Ambient Noise Standardsin Respect of Noise (M oEF Standard)

Limitsin dB(A) Leg*
Area Code Category of Area/lZone Leq Day time Leq Night time
A Industrial Area 75 70
B Commercia Area 65 55
C Residential Area 55 45
D Silence Zone 50 40

Note

Day time shdll meanfrom6.amto 10p.m.

Nighttime shall mean from 10 p.m. to 6 p.m.

Silence zore is defined as an area comprising not less than 1000 metres around hospitals, educationdl institutions and courts The silence zones are zones which are
declared as such by the competent authority.

Mixed categories of areas may be declared as one of the four above mentioned categories by the competent authority.

*dB(A)Leq denotes the time weighted average of the level of sound in decibles on scale A which is related to human hearing.

On Rapid EIA 2012, the noise monitoring was carried out at only 6 points, and it seems that
all points may be affected by another noise sources such as traffic and industrial activities
since the noise level istoo high over 62dB(A) at al points. Therefore, the average of L90 of
6 monitoring pointsis calculated and is used as the background noise of the region, since L90
represents the base noise in most cases, and is very close to background noise.

Table6.1.20Background Noise of the Area
Theaverageof L90

Background Noise (dB(A)) 52.7
Source: Rapid EIA 2012

Vibration
M onitored L ocation

The ground vibration monitoring for ‘Mumbai Trans Harbour Line’ was carried out on 2nd
and 3rd of May 2015. The monitoring included two locations which are considered as
sengitive areas from the project point of view. The surveyed points are shown in Figure 6.1.1.
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Obsarvation of the Data

The monitoring was carried out by measuring the vibration velocity, and then the vibration
velocity is converted to vibration level by the conversion formula L=20log(v)+71 (v is the
vibration velocity, L is the vibration level) in order to compare the Japanese standard in
vibration level. All converted vibration level meets traffic vibration standard level.

M easur ement Output

Table6.1.21Vibration Monitoring Result at Sewri (No.1)

Yea/DateTime Measured vaues Converted vaues Sandard Vdue Evduation
2015 Vibration velodity (mms) Vibration level (dB) | (JpaneseStandardindB) | (Meet or Excesds tandard)
3'May 7:00 0.080 491
800 0.080 491
9:00 0.079 490
10:00 0.077 487
11:00 0.080 491
12:00 0.0807 491 Day Time
13:00 0.080 491
14:00 0076 486 . Meet Jpenese Standsrd
15:00 0.074 484
16:00 0.075 485
17:00 0.080 491
18:00 0.078 488
19:00 0.075 485
20:00 0.077 487
21:00 0.078 488
22:00 0.071 480
- 23:00 0.079 490
May 24:00 00763 487 _
Yo 0076 486 Night Time Ve ;
200 0077 487 - Jepanese Sanda
300 0.080 491
4:00 0.077 487
5:00 0.083 494
6:00 0.076 486
Source: JCA Study Team

Table6.1.22Vibration Monitoring Result at Shivaji Nagar (No.2)

Yea/DaeTime Measured vaues Converted vaues Sandard Vdue Evduation
2015 Vibration veocity (mnvs) Vibration leve (dB) (Japanese Standard indB) | (Mest or Exceeds sandard)

3'May 7:00 0.079 490
8:00 0.075 485
9:00 0.076 486
10:00 0.0747 485
11:00 0.074 484
12:00 0.0805 491 Day Time
13:00 0.0773 488
140 00728 482 - Mest Jepanese Sandard
15:00 0.0782 489
16:00 0.0744 484
17:00 0.0757 486
18:00 0.076 486
19:00 0.077 487
20:00 0.078 488
21:00 0.075 485
22:00 0.072 481
23:00 0.077 487

) m— o gt
200 0074 484 o Mest Jepanese Sandard
3:00 0.078 488
4:00 0.081 492
5:00 0.080 491
6:00 0.082 493

Source: JCA Sudy Team
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Table6.1.23TrafficVibration Standard

Class Day Time 7:00-20:00 Night Time 20:00-7:00
(dB) (dB)
e | = >
Sandard | 27 70 65
industrid area

Source: Japanese Standards (vibration regulation)

Potential Impacts

During Construction

Noise and vibration generation is expected due to works of construction machines and
equipment.

During Operation

Traffic Noise and Vibration is expected because of the increase in traffic number and
travelling speed in the project area.

Impact Forecast

During Construction

Construction noise and vibration is generated by operation of construction machines and
devicesin the project area.

Construction noise and vibration may affect a degree of impacts to residential area in the
daytime mainly. Estimated construction noise is less than 85dB(A) which is Japanese
standard for construction noise on the boundary of construction yard. With regard to
construction vibration, it is estimated less than 75dB which is Japanese standard for
construction vibration on the boundary of construction yard in the daytime.

Many investigation and simulation results on the projects show that the noise level and
vibration level are less than the standards. Therefore, the noise and vibration during the
construction of MTHL can be expected to be less than the Japanese standard.

After Congtruction
a) Noise
The forecasted points are shown in Figure 6.1.3 and Figure 6.1.4

The ASJ-2008 model is used to predict traffic noise. Three station points are calculated, and
the results are shown below.

Table6.1.24 Forecasted Traffic Noiseat the Station Points (without background level

Point ST1 Sewri ST2 Shivgi Nagar ST3 Elgphanta
Distance fromtheroad Oom 10m | 200m | Om | 10m | 200m | Om | 10m | 200m
Road surface 63 66 59 66 68 59 61 63 54
day
Ground 54 54 56 53 53 55 52 53 52
Road surface 59 62 55 61 63 55 57 58 49
night
Ground 49 49 51 49 49 51 48 48 48
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Source: JICA Study Team

The total noise of each station points is calculated by compositing the traffic noise and
background noise (52.7dB, reference as in Table 6.1.20 ), the results are shown below. The
forecasted noise level at all three points are below Indian standard and | FC standard.

Table6.1.25 Forecased Traffic Noiseat the Station Points (with background leve)

Point ST1 Sewi ST2 Shivafi Negar ST3Haphanta Indian
(lancuse) ©20m: Indusry) | OXM RGO o Rigntofway) | e oXddBA)
) 50-200m: Commercial) ) (Industrid and
) Commercid)
Digtance from road Om | 10m | 200m | Om | 10m | 200m | Om | 10m | 200m % |EC Standard
Roadsurface | 64 | 66 | 60 | 66 | 68 | 60 | 62 | &3 | 56 | , [>(ndustid)
day 65 (Commecid)
Ground 56 56 57 56 56 *57 55 56 55 ** |FC:70(1 nd@nat and
(evaluated values) Commercia)
Roadsuface | 60 | 62 | 57 | 62 | 64 | 57 | 58 | 59 | 54 70 (Industrial)
night *55 (Commercid)
Ground 51 51 55 51 5 *55 51 51 51 ** |FC: 701 ndu_srial and
(evaluated vaues) Commercia)
Note) * : Theactud land usea evauated point 200min Shivgi Nagar iscommercid area. Other pointsarein theright of way, thusthe standard for
indugtria areais adopted
**: |FC Standard for Industrial and Commerdial: day 70 dB(A)/ night 70 dB(A)
Source: JCA Study Team

As a reference, the noise of the monitoring pointsin EIA is aso calculated by compositing
the traffic noise and observed noise, the results are as following.

Table6.1.26 Forecasted Traffic Noiseat the Station Points (with background leve)

. . Shivai . Gate Way of Gavan
Location Sewri Negar Chirle Mahul India (Elephanta)

in2011 night 62 57 62 61 59 60
2. Forecasted Traffic Day 56 52 56 56 56 56
noise (impacted by )

only treffi C) ni ght 51 48 51 51 51 51
Totd Day 76 64 68 67 67 69
(1+2: composed) night 62 57 62 61 60 61

Source: JICA Study Team

As shown above, the noise at some observed points is higher than Indian standard since the
current noise (observed value in Rapid EIA) is higher than the standard already. However,
the influence of MTHL is very small since the traffic noise caused by MTHL in monitoring
pointsis so low that it can be ignored comparing with the current noise.

b) Vibration

The forecasted points are shown in Figure 6.1.3 and Figure 6.1.4. All they are same points as
noise and air forecast points.

Then the vibration formula, which is widely used in the calculation of traffic vibration in
Japan, is used to predict traffic vibration. Three station points are calculated, and the results
are shown below. All forecasted vibration level are lower than the Japanese standard.
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4)
1)

2)

Table6.1.27 Forecasted Traffic Vibrationat the Station Points (without background level)

Point ST1 Sewri ST2 Shivgi Nagar ST3 Elgphanta sandard
Distance from road Om 10m 200m Om 10m 200m Om 10m 200m
VibrationLevd | Day 48 47 45 50 48 45 46 45 42 65
(dB) Night 48 47 45 50 49 45 46 45 42 60

Source: JICA Study Team
Mitigation Measures

During Construction

The expected noise and vibration does not give significant impacts, however, construction
noise and vibration levels near residential area should be minimized by following mitigatiom

measures;
v Selecting low-noise equipment.
v Avoiding works of heavy equipment during night time.

v"Informing the construction schedule to surrounding communities to obtain their

consensus.

During Operation

Forecasted noise and vibration level does not give significant impacts aong the road,

however, following mitigation measures are proposed.

v Proponent should propose appropriate land use plan such as commercial area along the

road.

v Although noise barrier is not necessary since the forecasted level is not exceeding the
noise standard, as a reference, the noise level with noise barrier (height of 1m) is also
calculated. The calculation results show that the noise level at ground height is almost
the same with that of no-noise- barrier, and therefore it can be seen that the effect of
noise barrier is very limited for the ground height. However the project proponent will
monitor the noise level after construction and take necessary mitigation measures when

the noise level exceeds standard level.

Table 6.1.28 Result of Comparison Analysisof the noiselevel with/without Mitigation Measure

Point ST-1 Sewri ST-2 Shivgi Nagar ST-3 Elephantaldand
Distance fromroad Om 10m 200m Om 10m 200m Om 10m 200m
1. Traffic Roed 600 | 634 579 624 | 646 56.7 579 | 595 51.3
. urface
noiseleve
With Im (daytime) Ground 535 | 536 54.2 527 | 529 535 516 | 517 499
height noise
: 2. Totd Road
barrier o surface 60.7 | 638 59.0 628 | 649 58.2 590 | 60.3 55.1
noiseleve
(daytime) Ground 561 | 56.2 56.5 557 | 558 56.1 552 | 552 54.5
i Totd Road
V\:]lct)?;)em . surface 636 | 665 60.2 660 | 678 60.0 61.8 | 630 56.2
; noiseleve
barrier (daytime) Ground 56.1 | 56.2 573 559 | 56.1 57.3 554 | 557 55.4
Road
Effet of noie barier | surface -2.8 =27 -1.2 -32 -30 -1.8 2.7 =27 -1.2
(change of noiselevel) Gound | 00 | 00 08 | 02| 03 | 11 | 02| 04 | 08

Source: JICA Study Team
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Evaluation

During Construction

In the daytime, it is expected that impacts from construction activities is reduced by
mitigation measures and meet standard values such as 85 dB(A) noise and 75 dB vibration,
thusit isnot likely to give serious impacts to surrounding area.

In the night time, the construction activities will give a degree of impacts to the nearest
residential area, however, implementation of mitigation measures minimize the impacts and
the degree of impactswill be acceptable level for inhabitants.

After Construction

The forecasted noise and vibration level meets standard values, thusit is not likely significant
impact on this item. Since the noise-reducing effect of noise barrier is not very high, it is not
necessary to build a noise barrier. Especially necessity to build noise barrier in Thane Creek
(sea) sectionisvery low.
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6.2.
6.2.1
()
1

2)

2
1

Natural Environment
Protected Areaand Ecosystem
Result of Basdine Survey

Survey Item
The survey items on protected area and ecosystem are shown below;
Sensitivity test
Biodiversity Study
Migratory bird
CRZ Areas of the Alignment

Survey Area

The survey area includes Thane creek,flanked by Sewri mud-flats & Shivaji Nagar mud-flats
on either side. For survey purpose, the area was divided into 3 zones as shown in Table

6.1.10 andFigure 6.1.5:
Zone Il : Sewri mud- flat
Zone |l : Thane Creek (sea)
Zone |V : Shivaji Nagar mud- flat

Potential Impacts

Survey M ethodology

6 sampling sites were considered in the survey area, keeping in view, tidal influences, and a
holistic picture of the wetlands on both sides and the thane creek. These sites were
distributed as two sites each in the mud- flat areas, & 2 sitesin the Thane creek.

Quantitative Estimation of Florain Wetland areas:

Flora in the wetland areas mainly included mangrove species. These were quantitatively
estimated using quadrants of 10 x 10 m2 dimensions. The wetland areas were further divided
as per the tidal influence viz. high tide, mid tide & low tide. Thus quadrants were laid
accordingly in each tidal area, and species and count of florawas estimated.

" e .a_..":.'_t
Source: Rapid EIA 2012
Figure 6.2.1Survey to estimate M angr ove Species & count
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Quantitative estimation of faunain Wetland areas:

Mud-flats are very important as this type of habitat provides home and food for animals like
Crustaceans, Mollusk’s, Insects, Pisces, Reptiles, Avian’s, as well as Mammals. These were
determined similarly, in each tidal zone mentioned above, by laying 1x1 m2 quadrants.

Source: Rapid EIA 2012

Figure6.2.2Burrowspresent in Mud flat area of Shivaji Nagar

Source: Repid EIA 2012

Figure 6.2.3ShdlIspresent in Mud flat area of Shivaji Nagar

Collection of Water Samples:

Water samples were collected in the mud flat areas during high and low tides. Similarly
surface water samples were collected in the Thane Creek during high and low tides.

2 Survey Result
A) Senditivity test
a. Water quality

Water quality of Sea water was determined based on the physical & chemical attributesis as
givenin Table 6.1.28:

Table6.2.1Physical & Chemical Attributesin Aguatic Medium

Stes Tide pH Temp Salinity Alkalinity Hardness DO BOD COD
°C %o ppm mg/L (mg/L) (mg/L) mg/L

Zorell High 75 28 329% 14 46 120 097 100
Low 75 245 329% 14 47 148 132 105

2
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Zonelll High 7 235 3295 12 32 310 042 105
Low 7 28 3295 145 7] 240 042 76
ZonelV High 7 26 3295 10 36 303 0383 100
Low 7 28 3295 95 30 205 012 85

Source: Rapid EIA 2012

Obser vations:
pH

The pH of the water samples was found to be between 7-7.5. There is no significant
difference in high tide and low tide. Acidity is measured using the pH scale, where items are
given anumerical value between 0 and 14. Historically, ocean pH has averaged around 8.17,
meaning that ocean waters are dlightly basic. But with the rising CO2 concentration causing
acidification, today the pH levels are around 8.09, edging the waters closer to neutral.

Temperature

Surface water temperature was found to be between 23 to 28 °C. But the temperature was
found to low at Zone Il during high tide. However, considering the ambient temperature
range for the west coast of Indiaisin normal range. The study revealed the temperature was
in anormal range but it was found that the temperature at low tide was found to be more than
the high tide.

Salinity
The salinity range of the surface waters around India shows great seasonal fluctuations owing

to the influence of the monsoon rains as a result of river discharge. The salinity was found to
be 32.95%o at all the Zones.

Alkalinity

Alkanility in itself is not harmful to human beings, still the water supplies with less than
100mg/L are desirable for domestic use. The alkalinity ranges from 9.5 to 14 ppm.

Hardness

Hardness was found to be in the range of 30 to 47mg/L
DO

DO values ranges between 1.2 to 3.1 mg/L.
BOD

During the recent study the BOD1 varied from 0.12 mg/L to 1.32 mg/L. The BOD was found
to be lowest a Zone Il during low tide. The BOD values were found to be comparable to
that of standard value. High BOD values results from high oxygen demanding substances
disposed to coastal waters. It suggests that the sewage contamination may be less in these
areas.

COD

The COD was found to be highest at low tide at Zone Il and high tide at Zone 111 with values
105 mg/L; and within acceptable limits of 250 mg/L.

b. Deter mination of Nutrients

Nutrients in an aquatic medium encourage/ deplete the growth of biota. Three primary
nutrients of the coastal aquatic medium, namely, nitrate, phosphate and silica, were
determined.

Nitrates, Phosphates, Silicates in aguatic medium is given in below.
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Table6.2.2Nutrientsin Aquatic Medium

) . Nitrates Phosphates Slicates

Stes Tide ug/ ug/ mglL
el High 2,600 76.06 0125
Low 2,750 64.79 0227

el High 1,200 4507 0227
Low 1700 1408 0193

High 440 2535 017

Zonelv Low 1700 38 0079

Source Rapid EIA 2012

Observations:

Nitrates

Nitrate is considered to be the micronutrient, which controls primary production in the
euphotic surface layer. The lowest nitrate values of 440 pg/L was found at high tide at Zone
IV and the highest values of 2750 pg/L was found at the low tide at Zone Il.

Phosphates

Inorganic phosphate is aso an important nutrient like nitrogen compound in the primary
production of the sea. The concentration of phosphate especially in the coastal waters is
influenced by the land run off, fertilizers used in nearby areas and domestic sewage. The
lowest value of phosphates was found to be 14.08 pg/l at Zone |11 and the highest at Zone |
with 76.06 pg/l.

Silicates
Silicon is the most abundant element in the earth after oxygen. Despite its overabundance in
nature, it occurs in meagre quantities in water. The concentration of silicain natural watersis

usually between 1 to 30 mg/L but may reach as high as 100mg/L in hot springs. The silicates
ranged from 0.079 to 0.227 mg/L.

The analysis of the above three nutrients showed that they were within the permissible limits
(10mg/L or lessfor nitrate) and (0.1 mg/L or less for phosphate).

c. Analysis of Dissolved Trace Metalsin Aquatic Medium:

Dissolved trace metals taken up by the coastal halophytic biota are required in minute
guantities for survival, though in high amount it injures their physiology and morphology.
The presence of the following dissolved trace metals were investigated, viz. zinc (Zn),
copper (Cu), manganese (Mn), iron (Fe), cobalt (Co), lead (Pb) and cadmium (Cd).

Heavy metal in water samplesisgivenin Table 6.1.28.
Table 6.2.3Heavy metals concentration in Aquatic Medium

Sites Tide Zinc Copper Magnesum Iron Lead Cobalt Cadmium
mg/l pgl mg/l mg/l mg/l mg/l mg/l

Zonell High 50 375 Nil Nil Nil Nil 0.0000027
Low 125 Nil Nil Nil Nil Nil 0.000012
Zonelll High 375 25 Nil Nil Nil Nil 0.000017
Low 625 Nil Nil Nil Nil Nil 0.000014
ZonelV High 125 50 Nil Nil Nil Nil 0.000013
Low 375 Nil Nil Nil Nil Nil 0.000045

Source: Rapid EIA 2012

Obser vations:
Zinc

Zinc is present in the gavanising paints, pigments, insecticides, cosmetics and their
discharge increases their concentration in the waste. The zinc values are ranging from 12
mg/l to 63 mg/|
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Copper

Copper in the natural waters also results in higher concentration due to pollution. Samples
from low tides at al the three Zones did not show any presence of copper whereas at high
tide they were in the range of 25 to 50 pg/l.

Cadmium

Cadmium is present in the waste water from electroplating, chemical industries and milling
and mining wastes from lead-zinc mines. It accumulates in various parts of the body. The
concentration of cadmium varied between 0.0000027 to 0.000045 mg/l.

Magnesium, Iron, Lead and Cobalt were found to be absent in the water samples from all the
Zones.

B) Biodiversity Study
a. Biodiversity for Defining of Ecology:

Biodiversity is the variety and differences among living organisms from all sources,
including terrestrial, marine, and other aguatic ecosystems and the ecological complexes of
which they are a part. Many variables are united in a common string of biosphere and the
tiers of variability are:

Ecosystem tier
Community tier
Speciestier
Genetic tier

Present study deals with studying diversity of flora& faunaat species level through Shannon
Weaner Index, Index of dominance.

Shannon Weaner |ndex:

The Shannon Weaner Index (H'), is one of several diversity indices used to measure diversity
in categorical data.

H'=- 3 (Ni/N) x In (Ni/N)
Where;
Ni= Number of individualsin a species
N= Tota number of individuals of dl the speciesin the quadrant
Index of dominance:

Index of dominance = 3 (Ni2/N2)
Where;
Ni= Number of individualsin a species

N= Total number of individuals of al the speciesin the quadrant

StressIndex :
Stress Index (1) = K [(No- Ns)/N(Nt)]
Where;
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N= Number of species

K= Dimension of Quadrant

No= Number of opportunistic species

Ns= Number of sensitive species

Nt= Total no. of individua of al speciesin quadrants

Phytoplankton, their biomass and diversity :

Phytoplankton is a primary source of food in the marine environment. The concentration and
the numerical abundance of the phytoplankton indicate the fertility of aregion.

The diversity index (Shanon-Weaver index —H’) which is less than 1, it is indicating poor
species diversity in many of the sites. Many of the phytoplankton does not appear to form
food source for economically important species. Mgority of the phytoplankton species
encountered are stress tolerant which grow in polluted creek water. Various phytoplankton
groups were observed and their Shanon Weaver index is shown in Table 6.2.4.

Fauna diversity fluctuates from 5 to 7 genera. The common forms were Skeletonema spp.,
Bidulfia spp., Cosinodiscus spp., Nitzchia spp., Pleurosigma spp., Rhizosolenia spp. which
are stress tolerant and withstand estuarine pollution.

Phytoplankton population analysed at various sites showed that their numerical abundance
varied from 20 x 103 to 93 x 103 nog/L. The biomass varied from 0.055 to 0.705 gnv/L in the
region shown inTable 6.2.6. Phytoplankton observed by microscope are indicated in Figure
6.2.5.

Table6.2.4Phytoplankton Observed in Aquatic Medium

Zone

Cdl count No. Of Shanon weaver

Tide (<1071) A Mgor Genera Frequency Dominance index

High 58 6 Skdetonema 0.9397 0.883 0.05847
Bidulphia
Coscinodiscus

Low 925 7 Skdetonema 0.9355 0.8752 0.0623
Costinodiscus
Pleurosgma

High 316 6 Skdetonema 0.869 0.756 0122
Coscinodiscus
Rhizosdlenia

Low 516 5 Skdetonema 0.913 0.8336 0.083
Bidulphia
Coscinodiscus

High 203 5 Skeletonema 0.689 04748 0.256
Bidulphia
Nitzchia

Low 448 5 Nitzchia 0.3495 0.349 0.3674
Bidulphia
Skdetonema

Source: Rapid EIA 2012
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Bidulfia gop. Navicula gop. Diatylum p. Codnodiscus spp.
Source: Rapid EIA 2012

Figure 6.2.4Phytoplankton Species

Zooplankton, their biomass and diver sity

The concentration and the numerical abundance of the zooplankton indicate the fertility of a
region. Various zooplankton groups were observed as indicated in Figure 6.2.6, and their
Shanon Weaver index are shown in Table 6.2.5.

Table 6.2.5Z0oplankton observed in Aquatic Medium

Zone Tide Cdll count No. Of Major Genera Freg- Domi-nance | Shanon weaver
(x10°L) genera uency index
Il High 55 5 Tintinnops's 0.6364 0.405 0.2876
Rhabdondlopss
Low 25 5 Tintinnops's 0.2667 001711 0.3525
fisheggs
1] High 4 7 Sagitta 0.334 0.1112 0.3662
Eutintinnus
Dyphis
Low 6.6 8 Fisheggs 0.2272 0.5165 0.33675
codondlopss
copepods
v High 5.66 5 tintinnopsis 0.3235 0.10467 0.3651
eutintinnus
Low 25 8 tintinnopsis 0.3334 0.1112 0.3662
barneca nauplius
Source: Rapid EIA 2012

Copepod Mysslarva
Source: Rapid EIA 2012

Figure 6.2.5Zooplankton Species

Faunal diversity showed 7 types of genera. The common forms were Nauplii spp., Zoea of
crab, Copepods and Tintinids.
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recovers.
Table 6.2.6Biomass quantity of Phytoplankton & Zooplankton
Zone Tide Phytog/l Irjlnkton Zoopglya:kton
I High 0.055 0.22
Low 0.105 047
" High 0.16 0.85
Low 047 0.325
v High 0.165 0.465
Low 0.705 0.325
Source: Rapid EIA 2012

Benthos diver sity (quantitative estimation of fauna)

Biological diversity of faunain the 2 segmentsisgivenin Table 6.2.7.

The Shanon Weaver Index was found to be less than 1 at all the sites.  This shows that the
population density of zooplankton is found to be not good at the time of sampling. Large
population of zooplankton could graze the phytoplankton population to near extinction. This
in turn would cause collapse of zooplankton and the entire food chain until phytoplankton

Table 6.2.7Biodiver sty of Fauna
! . Zorell Zonelll ZonelV
Nameof theaniMel peies i e v | LowTide(LT) | HT | LT HT T
Crabs 8 3 156 9
Mud Skippers - - 1 -
Telesoopium Telescopiaum - - Weter andys's 1 1
Cerithium Morus - 6 Perameters - 562
NeritaCrepidularia 14 11 -
Polycheat Worms - 36
Sugs 12 15 - -
Totd N) A 71 158 572
Index Of Frequency () 04117 05071 0.9287 0.9825
Index Of Dominance (D) 0.1715 0.2572 0.9873 0.9657
Shannon Weaner Index (H) 0.365433 0.34445 0.01262 0.01734
Stress Index (1) 0.05 0.093 0.327 0.3269
Source: Rapid EIA 2012
Biological Diversity of Flora:
Biological diversity of florain the 2 segmentsis given in Table 6.2.8.
Table 6.2.8Biodiver sty of Flora
Nameof species No/ quac_i_rmt No/ qua_c_lrant No/ qua_drant
(zoneii (zoneiii) (zoneiv)
Tress (mangroves) Ht Mt Lt Ht Mt Lt
1 Avicenniamarina 0 0 3 3 6 4
2 Sonnerdiagpetda 0 0 1 - -
Shanon weaner index Shannon-wiener index (10g):0.8113 - - -
Shannon-wiener index (Iorg:0.5623 Study not conchcted - - -
Shannon-wiener index (adjusted)* - - -
18113%
Index of dominance 0.9 1
Sressindex (i) -
Sgpling (mangroves) Ht Mt Lt Ht Mt Lt
1 Avicenniamarina 54 52 50 7 0 0
2 Sonnerdiagpetda 0 0 1 - -
Shanon weaner index Shannon-wiener index (log):0.05562 Study not conducted - - -
Shannon-wiener index (In):0.03855 - - -
Shannon-wiener index (adjugted)*: 5.562% - - -
Index of dominance 0.9%4 1
Sressindex (i) 25 48039

Note) HT: High Tide; MT: Mid Tide; LT: Low Tide
Source: Rapid EIA 2012
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Observations:
Phytoplankton, their biomass and diversity:

Phytoplankton is a primary source of food in the marine environment. The concentration and
the numerical abundance of the phytoplankton indicate the fertility of aregion. The diversity
index (Shanon-Weaver index —H’) which is less than 1, indicates poor species diversity in
many of the Zones. Many of the phytoplanktons do not appear to form food source for
economically important species. Mgjority of the phytoplankton species encountered are stress
tolerant which grow in polluted creek water.

Zooplankton, their biomass and diversity:

The concentration and the numerical abundance of the zooplankton indicate the fertility of a
region. The shanon weaver index was found to be less than 1 at all the Zones. This shows
that the population density of zooplankton is found not to be good at the time of sampling.
Large population of zooplankton could graze the phytoplankton population to near extinction.
This in turn would cause collapse of zooplankton and the entire food chain until
phytoplankton recovers.

b. Analysis of Microbensin Aquatic Medium:

Microbial population

The water samples were collected at all sites using sterile 250 ml sterile polyvinyl bottles and
preserve for anaysis. Pour plate method was use to culture the organisms. The agar media
used for analysis were Nutrient agar, MacConkey agar. Plates were incubated at 37°C for 24
hrs and total viable count was taken. Organisms were identified and counted on the basis of
their colour characteristics.

Table 6.2.9Bacterial population in surfacewaters(number x 103/ml)

. Mac Conkey Agar Nutrient Agar
Zone | Tide SPC/ml SPC/ml

1 High Nil 80

Low Nil Nil
5 High Nil 0.5

Low Nil Nil
3 High Nil 24

Low Nil 9

Source: Rapid EIA 2012

Absence of coliformentericin Mac Agar Presence of E.coli and other bacteria In NA
Source: Rapid EIA 2012

Figure6.2.6Bacterial Colonies

79



Supplementa EIA for the Mumbai Trans Harbour Link Project

Observations:
Micrabia population:

Bacterial count in the water at all Zones was anayzed. All high tide samples show absence of
enteric coli colonies.

c. List of Avifauna Species:

Avifauna species were spotted during the field survey & sample collection. Head count of the
Avian(Birds) and Lepidopteran (Butterflies) population is given in Table 6.2.10.and Table
6.2.11.

Out of the 17 species of birds spotted in the study area, 1 are migratory while the rest are
known to be residents. Most birds seen were those that fell in the Least Concern category of
the IUCN Red List, except for the black headed ibis (Threskiornis melanocephalus) and
Intermediate Egret (Mesophoyx intermedia) which is Near Threatened.

In the 2008 survey, Out of the 78 species of birds spotted in the study area, 15are migratory
while the rest are known to be resident. Most migratory birds seen were those that fel in the
Least Concern category of the IUCN Red List, except for the Lesser Flamingo
(Phoenicopterus minor) which is Near Threatened (Table 6.2.12).

Table6.2.10Avian (Birds) species spotted

Zone Zonell ZonelV
Name IUCN Status Name IUCN Status
Nameof | 1Common sandpiper#3 LC 1 Red ventted bulbul LC
Soecie 2 Western reef egret LC 2 Indian pond heron LC
3 Bluerock pigeon LC 3 Small green beeester LC
4 Intermediate egret#l NE 4 Shikra LC
5 Whitethroated kingfisher | LC 5Black kite LC
6 Smdl bluekingfisher LC 6 Intermediate egret#l NE
7 Black headed gull #4 LC 7 Red wattled lgowing LC
8 Black heeded ibis#2 NT 8Bushlark sp. LC
9Littleegret LC 9 Black heeded ibig2 NT
10 Common sandpiper#3 LC
11 Littledtint LC
12 Black heeded gull#4 LC
Sub Total 9 12
Totd 17
Note) The survey was conducted under spot survey on the Repid EIA 2012
Source: Rapid EIA 2012
Table 6.2.11L epidopteron (Butterflies) species spotted
Zone Zonell ZonelV
Name of Plaintiger Ydlow orangetip
Species Striped tiger Common jezebel
Common crow Striped tiger
Denied egdfly (female) Smdll sdmon arab
Totd 4 4
Source: Rapid EIA 2012
Table6.2.12 Comprehensve Recor ded Bir ds Species (2008-2012)
SpeciesName Recorded in 2008 Rapid EIA 2012 Status
Bird Sawi L | Type | on
NO | Caeory English Name Scientific Name '\éﬂ N;;",’\?h'wa Sawi ?\I"ggr' M| uen
1 Comb Duck Sarkidiornis melanotos v R LC
2 Duck Lesser Whistling Duck Dendrocygna javanica v R LC
3 Spot-billed Duck Anaspoedilorhyncha v R LC
4 Egets Gredt Egret Casmerodiusalbus v v R LC
5 Herons & | Intermediate Egret Mesophoyx intermedia v v v v | R NE
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6 Ibis Little Egret Egrettagarzetta v v R LC
7 Western reef Egret Egrettasacra v v R LC
8 Grey Heron Ardeacinerea v R LC
9 Little Heron Butorides striatus v v R LC
10 Indian Pond Heron Aedeola grayii v v R LC
; Threddornis
1 Black headed Ibis melanooephelLs” v R NT
12 Painted Stork Mycteria leucocephala* v R NT
13 Grester Sootted eagle Aqiladanga** v R VU
14 Pariah (Black) Kite Milvus migrans v R LC
15 Brahminy Kite Haliatur Indus v v R LC
16 Bird of Prey Eurasian Marsh Harrier Circus aeruginosus v v R LC
17 Osprey Pandion haliagtus v v R LC
18 Shikra Accipiter badius v R LC
19 Barn Owl Tytoalba v R LC
20 Roller Indian Roller Coraciasbenghalenss v R LC
21 Lesser Sand Plover Charadrius mongolus v v R LC
2 Little Ringed Plover Charadrius dubius v R LC
23 Black-tailed Godwit Limoaas|limosa v R NT
24 Eurasian Curlew Numeniusarquata v v R NT
25 Whimbrel Neumenius phaeopus v R LC
26 Common Redshank Trianga erythropus v v R LC
27 Common Greenshank Tringanebularia v v R LC
28 Grey Plover Pluvialissquatarola v v R LC
29 Ruddy Turnstone Arenariainterpres v R LC
30 Waders Common sandpiper Adtitishypoleucos v v R LC
31 Terek Sandpiper Xenuscinereus v R LC
3R Redwattled Lapwing Vandlusindicus v R LC
33 Curlew Sandpiper Calidrisferruginea v R LC
A Little Stint Calidrisminuta v v R LC
b Black winged Silt Himantopus himantopus v R LC
36 Dunlin Cdlidrisalpina v M LC
37 Pied Avocet Recurvirostra avosetta v R LC
3B Temminck’s Stint Calidristemminckii v M LC
39 Sandpiper Tringa dagnatilis v M LC
40 Brown-headed Gull Larus brunnicephalus v M LC
41 Black Headed Gull Larusridibundus v M LC
a2 Gull billed Tern Gelochelidon nilatica v v M LC
3 _(?;ILZ & CagpianTemn Sernacagia v v M LC
44 Littletern Sernaabifrons v M LC
45 Whiskered Tern Chlidonias hybridus v R LC
46 Heuglin’s Gull Larusheuglini v R LC
47 Ramingos Lesser Hamingo Phoenicopterus minor* v M NT
8 Gregter Hamingo Phoenicopterus rubber v M LC
49 ! Rock Pigeon Columbalivia v R LC
50 Eagiis o | Rosringed Packest Psittacula krameri v R LC
51 Coucal Greater Coucal Centropussinensis v R LC
52 Blue Rock Pigeon R LC
53 Whitethroated Kingfisher | Halycon syrnensis v v R LC
54 Kingfisher Common Kingfisher Alcedo atthis v v R LC
55 Black capped Kingfisher Halycon pilesta v RM LC
56 Small blue Kingfisher R LC
57 Asian Pied Starling Surnuscontra v R LC
58 AsianKeol Eudynamis scolopacia v R LC
59 House Crow Corwus splendens v v R LC
60 Large-billed (Jungle) crow - Coverus macrohynchos v v R LC
61 Golden Oriole Oridusoriolus v M LC
62 White throated Fantail Rhipidura albicallis v R LC
63 Barnswallow Hirundarustica v v M LC
64 Asian pam swift Cypsiurusbalasend's v R LC
65 Red-vented Bulbul Pycnonotus cafer v R LC
66 Preserines White eared Bulbul Pyycnonotus leucotis v v R LC
67 Ashy Prinia Priniasocialis v R LC
68 Blyth’s Reed Warbler Acrocephalus dumetorum v R LC
69 Commontailor Bird Orthotomus sutorius v R LC
70 Oriental Magpie Robin Copsychussaularis v R LC
71 Purple rumped Sunbird Nectarinia zeylonica v R LC
72 Citrine Wagtail Motacillacitreola v R LC
73 White Wagtall Motacillaalba v R LC
74 Yelow Wagtall Motacillaflava v M LC
&) House Sparrow Passer domesticus v v R LC
76 Spotted Dove Sreptopelia chinends v R LC
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7 Small Green Besester Meropsorientalis v v |R LC
78 Rufuoustailed Shrike Laniusisabdlinus v M LC
79 Indian Robin Saxicoloidesfulicata v R LC
80 Clamorous Reed Warbler Acrocephalus stentoreus v R LC
81 Bush lark Mirafraerythroptera v | R LC
SubTotd 70 A 9 12
Tota 78 17

Note 1) Type: Resident (R) or Migratory (M)

Note2) IUCN status: Extinct (EX), Threstened (CR, EN, VU), Neer Threstened (NT), Least Concern (LC), Not Evaluated (NE)

Note3) The survey for avifaunawas conducted from October 2006 to August 2008 a mainly 2 points Sewri Port and Tata power station.

Noted) The survey for avifaunawas conducted in Rapid EIA 2012
Source: Compiled from Study of Hamingas and Migratory Birds 2008 (MMRDA/Saim Ali Centre for Ornithology and Natural History)

d.Considerable Bird Species and Expected | mpacts:

The Sewari area and the entire Thane Creek is declared as Important Bird Area by Birdlife
International in 2004. The listed up considerable species such as NT and VU on IUCN Redlist
are shown in Table 6.1.13. The 6 species out of 7 species are resident, only Lesser Flamingo is
migratory bird. These 6 species are using the project area as a part of feeding area, not nesting
area due to surrounding vegetation and land use. However only Lesser Flamingo is using the
project area as not only feeding area, but also roosting site near ST5-5.5 km near TATA power
plant. During construction, all of 7 species may avoid feed in the project area certain period of
time due to construction activities, however, Sewri mudflat is located near industrial area with
high noise level and human activities. Hence such considerable birds get back again and start
to feed near project site gradually. However road lighting may give impacts on Flamingo’s
roosting area located near ST5-5.5km, thus mitigation measures for minimizing impacts shall
be considered.

Table6.213 Recorded ConsderableBird Speciesand I mpacts

No.

EnglishName
(Scientific Name)

Category
Note

Nesting environment
Note3

Gererd targets
for feeding

Roleof
project area

Impact forecast

Black headed Ibis
(Thresdornis
melanocephalus)

NT/R

A colony inwaterside
forests

Fsh, Insectaete.

Feeding area

[During Cost]

This species may avoid project ares, but get back
gradually

[Operation]

Feeding areamay change, but basically get back againin
the project area.and continue feeding

Painted Stork
(Mycterialeucocephala)

NT/R

A colony inwaterside
forests

Fish, Aquetic
organismetc.

Feeding area

[During Cost]

This species may avoid project ares, but get back
gradudlly

[Operation]

Feeding areamay change, but basically get back againin
the project areaand continue feeding

Grester Spotted eagle
(Aquilacdlanga)

VUR

Theforest of the
waterfront
(Onthetrees)

Smdlmammals,
Birds, Fishetc.

Part of the Feeding
aea

[During Cost]

This species may avoid project area, but get back
gradudlly

[Operation]

Part of the Feeding area may change, but basically get
back again inthe project area.and continue feeding

Black-tailed Godwit
(Limoaas|imosa)

NT/R

A grass of the banks of
thewetlands and lakes.

Crudtaces, Bridle
worm,
Shellfishetc.

Feeding area

[During Cost]

This species may avoid project ares, but get back
gradually

[Operation]

Feeding areamay change, but basically get back againin
the project area.and continue feeding

Eurasian Curlew
(Numeniusarquata)

NT/R

Slightly dry grasdands
and wetlands

Crustacen,
Bristlewormetc.

Feeding area

[During Cost]

This species may avoid project ares, but get back
gradually

[Operation]

Feeding areamay change, but basically get back againin
the project areaand continue feeding

Lesser Hamingo
(Phoenicopterus minor)

NT/M

Coastal zone of saltwater
lakes and coastal lagoons.

Algee
(Bule-greendlgee,
distoms etc.)

Feading ares,
Roogting area

[During Cost]

This species may avoid project area, but get back
gradudlly

[Operation]

Hying course may change, but basically get back againin
the project areaand continue feeding

Notel) NT: Near Threatened, VU: V, R: Resident, M: Migratory

Note2) Impacts on eech listed considerable species are forecasted based on site survey, literature survey and interviews with Japanese and I ndian mudflat and migratory bird specidists

Note3) Any colonies and nesting areas have not been observed on Rapid EIA 2012. - Additionally any nesting areas were not observed on17-18th Sep 2015 in Sewri and Shivaji
Negar.
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Source: JCA Sudy Team

e. Level of Bio-Accumulation as | ndicator of | nterraction with Ecology:

Conservative pollutants like heavy metals are non-biodegradable in nature and hence get
accumulated within the body tissues of the organisms. Such accumulations are injurious to the
biota, often leading to morbidity as well as mortality. The concentrations of bio-accumulation
were determined by acid digestion method. The residue materials were tested by Atomic
Absorption Spectroscopy.

Heavy metalsin root, shoot & leaves of Avecinia marinawas analysed & results of analysisis
givenin Table6.2.14.

Table6.2.14Concentration of Heavy M etalsin Halophytic Vegetation

Magnesum Iron Lead Zinc Copper

Stes sample myl my myl myl ug/
Zonell Stem 0.0000065 0.153 0.00746 2050 950

Root 0.0000045 0.128 0.0207 1500 350

Leaves - - - 1400 1200

ZonelV Sem 0.000011 0.184 0.034 1800 2200
Root 0.000043 0.0651 0.0439 2400 2550

Leaves - - - 1800 1150

Source: Rapid EIA 2012

Heavy metals muscles of Cupiatoli was analysed & results of analysisisgivenin Table6.2.15.
Table6.2.15Concentration of Heavy Mealsin Commercial Fin-fishes

Sites Magnesum Iron Lead Zinc Copper
mgl mg! mg/! mg/! Hg/
Zonelll 0.000037 0.391 0.0302 1200 250
Source: Rapid EIA 2012
f. Sediment Analysis.
Sediment characteristics.
Table6.2.16Physico- Chemical Characteristics
Item Snidiay % compasition of sand Vayfine Typeot Organic carbon
Zone Medium send Fnesand ond Coarsedlt sediment content (%)
Zorell 314 544 54 23 65 Send 328
ZorelV 4 23 56 108 373 Send with some 283
’ ' ’ ’ amount of st '
Source: Rapid EIA 2012
Heavy Metal:

According to Rapid EIA 2012, following monitored datais indicated. Only density of Lead is
exceeding standard level.

Table6.2.17 Soil Quality Survey Resultson Rapid EIA 2012

Monitored Item (Standard Vaues)

! zZinc Copper Totd Lead Cadmium
Ste gl ugl Maganese | mgl mgl :i;l‘ Cﬂ?’;‘"
(nostandard) | (o standard) mg/l (0.01mg/l) (0.01mg/)
Zonel (Sewri: Land) 1,800 Absence Absence
Zonell (Sewri: Seg) 0483 0.00084
2,000 (Exceed) | (Not excesd) Absence Absence
Zorelll (Seq) 0.000053 Absence Absence
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ZonelV(Shivgi Nagar) 0.498 0.0006
250 1,500 Absence (Exceed) | (Not exceed] Absence Absence
ZoneV - Absence
Note) thistable was made based on the description of Rapid EIA 2012
Source: Rapid EIA 2012
Table6.2.18 Environmental Standard for Soil Pollution
Substance Target level of soil quality examined through leaching and content tests
1. cadmium loacr)]z mg/l in sample solution and lessthan 0.4mg/kg in ricefor agricultural
2. total cyanide not detectable in sample solution
3. organic phosphorus not detectable in sample solution
4. lead 0.01 mg/l or lessin sample solution

5. chromium (V1)

0.05 mg/l or lessin sample solution

6. arsenic

0.01 mg/I or lessin sample solution, and less than 15 mg/kg in soil for
agricultural land (paddy fields only)

7. total mercury

0.0005 mg/l or lessin sample solution

8. akyl mercury

not detectable in sample solution

9. PCBs

not detectable in sample solution

10. copper

less than 125 mg/kg in soil for agricultural land (paddy fields only)

11. dichloromethane

0.02 mg/l or lessin sample solution

12. carbon tetrachloride

0.002 mg/l or lessin sample solution

13. 1,2-dichloroethane

0.004 mg/l or lessin sample solution

14. 1,1-dichloroethylene

0.02 mg/l or lessin sample solution

15. cis-1,2-dichloroethylene

0.04 mg/l or lessin sample solution

16. 1,1,1-trichloroethane

1 mg/l or lessin sample solution

17. 1,1,2-trichloroethane

0.006 mg/l or lessin sample solution

18. trichloroethylene

0.03 mg/l or lessin sample solution

19. tetrachloroethylene

0.01 mg/l or lessin sample solution

20. 1,3-dichloropropene

0.002 mg/l or lessin sample solution

21. thiuram 0.006 mg/l or lessin sample solution
22. smazine 0.003 mg/l or lessin sample solution
23. thiobencarb 0.02 mg/l or lessin sample solution
24. benzene 0.01 mg/l or lessin sample solution
25. selenium 0.01 mg/l or lessin sample solution

The above standards are not applicable to:
1) Places where natural toxic substances exist such as near mineral veins, and
2) Places designated for storage of toxic materials such as waste disposal sites.
Source: Minigtry of Environment and Forestsin India

Zinc : Zinc was found to be around 250 mg/l in Zone IV & around 1800 mg/l in Zone .
Copper: Zone Il and Zone 1V showed 2000 and 1500 pg/l.

Manganese: The total manganese was found to be absent in Zone IV. Zone Il showed

the presence of 0.000053 mg/L of Manganese.

Lead: Zone Il and Zone IV showed 0.483 and 0.498 mg/l. The values a Zone |l and IV

are exceeding standard value.

Cadmium: Cadmium was found to be around 0.00084 mg/L and 0.00061 mg/L in Zone

[l and Zone I V.

Iron: There was compl ete absence of iron in the sediments.

Cobalt: There was complete absence of iron in the sediments.

C) Inference
a) Surface water Physical and Chemical Properties.

Physical properties

Temperature
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Water temperature was measured at Zone I, 111 and 1V. Temperature was measured at the
top of water column between 11 am and 3 pm. The study revealed the temperature was in a
normal range but it was found that the temperature at low tide was found to be more than the
high tide.

pH

Acidity is measured using the pH scale, where items are given a numerical value between 0
and 14. Historically, ocean pH has averaged around 8.17, meaning that ocean waters are
dlightly basic. But with the rising CO2 concentration causing acidification, today the pH
levels are around 8.09, edging the waters closer to neutral. In this study too, the pH was
found to be between 7 - 7.5.

Salinity

The salinity was found to be in around 32.95%e.
DO

The DO values were found to be lessin the Zone |11 as compared to the other two Zones.
BOD

The BOD values were found to be comparable to that of standard value. High BOD values
results from high oxygen demanding substances disposed to coastal waters. It suggests that
the sewage contamination may be lessin these areas.

COD
COD values were found to be within the acceptable limits of 250mgy/L.
Alkalinity

Alkalinity is important for fish and aguatic life because it protects or buffers against pH
changes (keeps the pH fairly constant) and makes water less vulnerable to acid rain. The
values of alkalinity were found to be almost similar to the earlier report.

Hardness

The hardness of all the three Zones was found to be low as compared to the previous data.

Chemical Properties of water
Nitrate, Phosphate and silicate

The analysis of the above three nutrients showed that they were within the permissible limits
(10mg/L or lessfor nitrate) and (0.1 mg/L or less for phosphate).

Heavy metals

The amount of zinc present was found to be more than the standard limit of 0.1mg/L. Copper
was found to be absent in low tide readings of al the three Zones. But it was found to be
dightly higher in Zone Il and IV and it was more than the standard limit of 0.02mg/L in Zone
IV during high tide. Cadmium was aso found to be very less as compared to the standard
limit. Manganese, Iron, Lead and cobalt were absent in all the three Zones.

v' Heavy metalsin sediments

Manganese was found to be absent in sediments from Zone IV and present in meagre
amounts in Zone Il. Lead was found to be more than the permissible limits (0.05mg/L).
Cadmium was found to be less than the permissible limits (0.1mg/L). Iron and cobalt are
absent in the sediments. Zinc and copper were found to be higher than their standard
values.
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v' Heavy metals in mangrove vegetation

Stem, root, leaves of Avecinia marina were analysed for the presence of heavy metals.
Zinc and copper were found to be high in all three parts of A. marinain both the Zones.
Manganese, Iron and Lead were absent in the leaves from both the Zones. Iron and lead
were found to be less than the permissible amount as compared to the sediment
concentrations.

v' Heavy metalsin commercial fin fishes

Iron and lead were found to be less than the permissible amount of 20mg/I and 0.05mg/I

respectively. Zinc and copper was found to be higher as seen similar to the sediments.

v" Sediment analysis and organic carbon content

The organic content of soil greatly influences the plant, animal and microorganism
populations in that soil. Decomposing organic material provides many necessary nutrients
to soil inhabitants. Both, Zone Il and 1V have poor organic content. The sediment type is

sandy having particle size + 0.2mm.

v" Analysis of phytoplankton

All these Zones show the presence of stress and pollutant related phytoplanktons. Shanon
weaver index and biomass were found to be less indicating poor diversity in thisarea. The

population of phytoplanktons was not healthy.

v" Analysis of zooplankton

The diversity of zooplankton was found to be poor. The biomass and Shanon weaver

index were also less.

v' Bacterial study
Enteric coliforms were found to be absent in all the three Zones. Nutrient agar showed the

presence of E.coli and some other types of bacteria.

D) Ecological Status Report:

a. Attributes of Zones:
Sewri Mud- flat (Zonell) :

Physiochemical conditionsin this zone were found to be in the normal range.

Mangroves showed poor diversity, with presence of only Avicennia species.

Among the phytoplankton species, the Shanon Weaver Index was found to be less
than one. This indicates poor species diversity. Also, species found were stress
tolerant.

The zone showed absence of enteric coliforms. This indicates absence of feca
contamination.

Thus the zone is found to be especially polluted due to presence of sea vessels, which

could add in Zn & Cu & such other heavy metal contamination.
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On the whole, the zone has relatively less organic contamination due to sewage or
such other effluent, but the heavy metal contamination was found in aguatic &

sediment medium, which was further found to be accumulated in mangrove species.

Thane Creek (Zonelll) :

Water in this region receives effluent discharges from industries & CETPsin the area.

This may be one of the reasons for high levels of Cu, Zn & Cd in the zone.
Bioaccumulation was a so found in fin- fish in the zone.

Specific enteric bacterial population was found to be absent in this zone.

Water in this zone is found to be polluted by heavy metals & the biodiversity is also

low.

Shivaji Nagar Mud- flat (ZonelV) :

Heavy metal concentration in this zone was similar to that observed in Sewri area.

Physiochemical characteristics of water were found to be conducive to the growth of
mangroves.

Mangroves diversity was mainly dominated by presence of Avicennia species, with a
few surviving Sonneratia species.

The area towards the high tide region, near the road, was found to be contaminated
due to anthropogenic activities; also the mangrove density was low at the periphery.
However, the mid tide & low tide regions appeared relatively untouched by

anthropogenic agtivities.

b. Levelsof Stress:
Sewri Mud- flat (Zonell):
pH, temperature, Salinity, alkalinity was found to be normal.

Dissolved oxygen was found to be less as compared to the Shivaji Nagar Mudflat
area. However, the BOD & COD was found to be low, implying a lesser organic
load.

Heavy metal contamination was also found to be on the lower side in aquatic medium,
except the presence of Zn, Cu, & Cd. Lead was found in the sediments.

Nitrates concentration was found to be ranging from 2.6 — 2.75 mg/l. Phosphates &
Silicates concentration too was found to be on the lower side.

The mangrove density was found to be low as compared to the Shivaji Nagar
mud-flat.

Thane Creek (Zonelll):

Zoo & Phytoplankton species showed diversity on the lower side.
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Heavy metal contamination was present.

Shivaji Nagar Mud- flat (ZonelV):

Mangrove density was high in this region. Most of the mangrove species found were

in the sapling stage (stunted growth), with only afew full grown trees.

However, the diversity index was low, with Avicennia species indicating major
dominance.

Bioaccumulation of heavy metals was found in mangroves.

The area did show presence of phytoplankton & zoo-plankton species of stress

tolerant types.
Table 6.2.19Compar ative Biodiver sty
Aredlltem ZONEII ZONEII ZONE IV
Only avicenniagpecieswere Speciesof avicenniadominated the
obsxrvedinthearea mecrofloradiversity, with afew
There were gpproximately an equa onneratiaspecies.

Méacro flora(qudlitetive) no of tree & seedings of avicennia - Mog of themacro- florafound werein
found. sapling stage, with afew full grown trees
Mangrove density was dso found to present.
below. Mangrove density was found to be high.

.- V diversty, with index of Poor diversity, with diversity index=

Mecroflora (quentitative) P i 1 09948 sheronweaver indee 5562%

Macro fauna (quditaive) Poor - Moderate

Zooplankton diversity Poor Moderate Poor
Phytoplankton diversity Very poor Poor Poor
9 gpeciesof birdswere spotted in About 12 bird specieswere spotted in this
Avian divers thiszoneafew of which induded area, afew of which included red vented
vy black heeded ibis, white throated bulbul, common sandpiper, black heeded
kingfisher, western reef egret etc. gull c.
Source: Repid EIA 2012

F) Findings of the study

The findings of the above study lead to a nhumber of important conclusions. These are as
follows

1) The two tracts marked as CRZ |, namely the Sewri mud-flat and the Shivaji Nagar
mud-flat, are under ecological stress. Detailed survey of mangrove in Shivaji Nagar site
revealed that mangrove patches are degraded and dominated by Avicennia marina with
stunted growth as low as 0.25 m - 0.75 min height and low diversity. The major reason
of destruction of mangrovesis due to cutting for fuel purposes.

2) For the above reason, the existing eco-system cannot be described as sensitive.

3) The pollution load in the zone inhibits normal development of physiology and morphology.
Hence the growth and reproduction of the different mangrove species get affected. In this
zone, the mangroves growth will be hampered until the circumstances of pollution are
radically amended.

4) The Shivaji Nagar mud-flat, has relatively less stress in terms of pollution. However, the
tidal movement in this segment, which is one of the basic conditions of sustainance of
mangrove ecosystem, has been dragtically cut off by the ONGC road which is passing
parallel with the coastaline in Shivaji Nagar. This has not only inhibited the input of
required nutrients to the system on which the mangroves are sustained, but the diversity
of Phytoplankton has also been drastically reduced. This has paved the way of decline of
several feeding filter bivalves.

The major repository of pollution is the waters of the Thane Creek in Segment I11. To remove
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the circumstances of pollution isin itself a difficult task. With all the will that the managers
of environment can muster, cleaning up will take a long time, because the heavy metals
aready deposited in the soil are not going to disappear soon.

G) Migratory Birds
a) Findings on Rapid EIA 2012 (MM RDA)

The mudflats and mangroves constitute the ecological settings of the project area. have
mudflats and mangrove area. The Sewri end of the mudflat experiences migratory birds
during winter season.

The Sewri mudflat area is known to attract lesser flamingoes (Phoeniconaias minor) and a
few number of greater flamingoes (Phoeniconaias rosues) from November to June every
year. About 10,000 to 15,000 flamingoes which are Near Threatened on the IUCN’s Red List
are known to visit this site.

Although important migratory birds have s not been confirmed in the survey of the 2012
survey, these migratory birds have a stay at this habitat for alimited period and leave the area
in the beginning of summer back to their original habitat. They feed themselves on the
minute agquatic creatures in the mudflats and also enjoy the high salinity nature. Monitoring
programme will be taken up during construction phase to monitor the movement of the
migratory birds. Due to dlight increase in noise level during construction phase, it is
supposed that the migratory bird colonies/areas will not have permanent shifting. It is
expected that they may dightly shift, if at al, during construction phase, to avoid any
disturbance. It has been observed during the study that during high tide period on the
mudflats these birds shifts themselves to other areas and come back again during low tide.
Even during movements of boats etc they tend to shift for temporary period. There are a few
industries very near to these mudflats, which generate typical noise levels due to industrial
operations. It is expected that construction of this project will not affect the habitation of the
migratory birds permanently.

b) Findings on Study of Flamingos and Migratory Birds 2008 (MM RDA/Salim Ali
Centrefor Ornithology and Natural History)

Salim Ali Centre for Ornithology and Natural History studied the FlemingosFlamingos and
other migratory birds in the Sewri - Mahul and Nhava Mudflats and the findings and
recommendations of this study which will help build an appropriate to take necessary
mitigation plan steps for the protection of birds in the area. Following are some of the
observation in the report.

Observation

According to the report, number of recorded species are 70 species in Sewri Section
and 34 species in Shivaji Nagar Section in 2008 as shown in Table 6.2.12
Comprehensive Recorded Birds Species (2008-2012).

The average number of Black headed Ibis, a near threatened category species was
found to be 18 and four juvenile birds were observed in Sewri during February 2008.

The lesser flamingo started arriving in the area during December 2006 in small
numbers, and increased dowly in March 2007 and in large numbers in April

2007reaching the peak in May 2007. They started leaving the area in June with afew
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juveniles remaining in June-July 2007.

14000 -

| i
| 10000 -

/}W/Wd
zzzz772zz7z7z72z24

3
7227
m

V1 1,
«pr@ﬁ«@ﬁfﬁf@‘fﬁf# & 3‘@

Source: Study of Hamingosand Migratory Birds 2008 (MMRDA/SAim Ali Centrefor Ornithology and Naturd History)

Figure 6.2.7Abundanceof the L esser Flamingo in the Sewri-Mahul region
(during January-July 2007 and 2008)

Q) - R S — e

Mahul Mudflats
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Source: Study of Hamingos and Migratory Birds 2008 (MMRDA/Sdlim Ali Centrefor Ornithology and Naturd History)
Figure6.2.8Details of the areasused by Flamingosin the Sewri-Mahul Section

Disturbance was caused by the ship repair activities at Sewri and tourist going closer
to the flamingos by boat. The loca people catching crabs did not cause much
disturbance. Small construction works by Tata Power caused dlight disturbance, but
the birds got adjusted and went back to the area after the construction was over. This
shows their adjustable nature with local movements as recorded elsewhere in the
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world.

Heavy metal contamination in water, sediment and fish samples from the study
locations showed high levels were of liron, Nnickel and Ccopper in the sediment in
Sewri and Cchromium and Ccadmium in Mahul because of effluents from industry,
domestic sewage and ship repair. These would create toxicity to the biota on a

long-term exposure .

Recommendations on thereport regarding M THL

Mangrove restoration programs may be undertaken in suitable areas. These areas also
need to be identified.

Long term monitoring and detailed studies during the construction work of MTHL.

D) CRZ Areas of the Alignment

CRZ Clearanceissured on19th July 2013 and its implications on this project have been
discussed in detail in Chapter 1 of thisreport.

The CRZ maps of the Mumbai and Navi Mumbai have s been collected and the alignment of
the proposed project has been superimposed on themit. The maps shows the CRZ
categorization of the MTHL alignment as CRZ | and CRZ 1I. The proposed alignment passes
through different types of environment like CRZ and sea. According to the types of
environment encountered, the proposed alignment segments can be conveniently subdivided
into five zones as follows.

Table6.2.20Environmental Protected Zone (Coastal Regulation Zone: CRZ)

ZoneNo ZoneFeature Chainage Lengthinkm CRZ areas
| Land 05t010 05 0.15kmin CRZz-II
Il Mudflats and sparse Mangroves 10to25 15 CRZ-|
I Sea 25101698 1448 -
0.10KminCRZIl &
\Y Mudflats and sparse Mangroves 16.98t017.58 06 0 5kmin CRZ-|
\% Land 17.58t022.00 4.42
Source: Rapid EIA 2012

The attributes of each segment are described below.

Table6.2.21 Featureon each Coastal Regulation Zone

ZoneNo ZoneFeature

Zone| startsfrom east of Sewri rly station in the eest-central part of the city of Mumbal near the Sewri railway station onthe
| Harbour Lineand endson the edge of the high-water line a the Thane Creek. Herethe propasad dignment would passthrough
urbanized land of the City of Mumbai. Thereare many port rdlated infrestructure within this zone. 0.15 km of thiszone

Zone |l extends between the high-water and the low-weter lines of the Thane Cregk hugging to theidand of Mumbai. Thiszone
isknown asthe Sewri mud-flat, which in places has coastd hd ophytic vegetation. Thismud-flat, subject to the concurrence of
the GO, has been defined by the GOM as CRZ - |. The Survey of India (SOl), in their topographica maps, prepared somethirty
years ago, have marked the coagta haophytic vegetation found on the Sewri mud-flat asbeonging to mangrovetype

Zonelll gretchesacrossthe Thane Creek between thelow-water lines aong theidand of Mumbai and the mainland of
1 Maharaghtra. Thiszoneis heavily used to sustain port related activities. The marine environment in thiszone providesthe
nutrientsto the coastal ha ophytic vegetation on the Sewri and the Shivai Nagar or Nhavamud-flat.

ZonelV isanother mud-flat flanking the mainland, bounded by low-water and high+water lines of the Thane Creek. Thisis
\ known asthe Shivgi Nagar or Nhavamud-flat.  This mud-flat, subject to the concurrence of the GOI, has dso been dassified
& CRZ - | by the GOM. The SOI has dso marked the coastal ha ophytic vegetation of this mud-flat as of mangrovetype

ZoneV extendsfrom the high-water linetowards higher groundson themainland.  Thishasterrestrid environment with farm
lands, villages, roads, sonequarries, etc

Source: Compiled based on Rapid EIA 2012
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The statement of areafor MTHL falling in CRZ is shown in the following table
Table 6.2.22Ar ea Statement of bridge/Viaduct in CRZ

S L Cogin
3;) Zone ArgaRc; Er;gn(:m No of Piers Sizeof Pier Totfélsrze?nogrlner in CrorelNR
(x 10mil)
SEWRI SIDE
1 CRZI 45,000 62 3mX4m 744 4815
2 CRZII 4,500 8 3mX4m 9% 4815
Tota 49500 70 840 529.65
CHIRLE SIDE
1 CRZI 15,000 22 3mX4m 264 1605
2 CRZII 3,000 6 3mX4m 72 R1
Tota 18,000 28 336 1926
Grand Total 67,500 93 1,176 225
Source: Rapid EIA 2012

(3 Potentia Impacts

1) During Construction
v Fauna
Operation such as construction related vehicle and heavy equipment, also construction
activities.
Inflow and installation of base camp construction officials
v" Flora
Cutting mangrove, other trees and vegetation
2 After Congruction
v Fauna
Increase in traffic number
The presence of viaduct and related facilities
Existence of bridge may give impacts on tidal flow and mudflat
v" Flora
Existence of bridge may give impacts on tidal flow and mudflat

4 Impact Forecast

1 During Construction
v' Fauna
The items examined to forecast the impact are as below:
Loss of mudflat and mangrove and/or their habitats caused due to by excavation for the
piles
Turbid water due to activities in the creek area and inflowing from construction area
may impact on agquatic fauna.

Part of the mudflat ecosystem is likely to be temporarily lost during the construction of
the project which may result in drying of the mudflat around pile area and concurrent
reduction in the food resources of migratory birds.

If the base camp and construction yard are established installed near the feeding grounds
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of migratory birds(mainly Flamingo and black headed ibis), migratory birds may avoid
the area and fly away to other mudflat in Mumbai harbour temporarily. However, in
general, such birds may return to their habitat after completion of the work in those
stretches.

v Hora

A part of mangrove area will be cut by the construction activiteis,however,the drying of
the mudflatmayincreaseonly around piles and provide habitas of the mangrove.

After Congtruction
v Fauna

Some migratory birds are accidentally killed on the road and bridge due to increase of
traffic volume.

The presence of elevated road, there is a risk of inhibiting the flight path of the
Flamingo.

Impact on the Flamingo roost is concerned by due to the irradiation of lighting of the
road and traffic noise

According to the result of forecast on hydology in article 6.2.2 Hydrology, existence of
piers does not give significant impacts on entire of tidal flow and physical condition of
mudflat, thus it is expected that such insignificant impacts on tidal flow and phisica
condition of mudflat does not give adverse impacts on ecosystem in the mudflat.

v Hora

The drying of the mudflatmay be caused by existence of bridge piers, however, such
area is limited around the piers and may provide possibleenvironmentfor mangrove
growth.

Mitigation M easures

The proposed mitigation measures are set up based on CRZ clearance specific condition of
MOEF, Rapid EIA 2012 approved by MMRDA, interview with specialists of mudflat and
migratory birdsin India and Japan and other project casesin Japan.

During Construction
v" Fauna

Adoption of excavation methodology for the minimal turbid water prevention (i.e. bore
casing and excavation)

(Referred project name: Shikoku Odan Expressway in Japan)

Minimization of affected area on mangrove area and mudflat by adoption of temporary

jetty construction road
(Referred project name: Lake Man of Okinawa in Japan)

Establishment of construction plan in consideration with lifecycle of migratory birds
such as Flamingos, if possible. (i.e. Construction of temporary jetty may be constructed
during rainy season)

(Referred project name: Shikoku Odan Expressway in Japan, |sewangan Expressway in Japan)

Installation of silencer with construction machines and/or ow-noise machines near CRZ
and mudflat in accordance with CRZ clearance.

(Referred project name: Shikoku Odan Expressway in Japan, |sewangan Expressway in Japan)

It is recommended that implementation of detailed baseline survey for fauna and
preparation of monitoring plan in the project area before design-build stage
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v" Hora

Implementation of the compensatorymangrove plantation in accordance with CRZ
clearance specific condition on July 2013 (5 times of cutting mangrove: 0.1776 hax 5 =

0.888 ha)
(Referred project name: Lake Man of Okinawa in Japan)

Implementation of monitoring for migratory birds such as Flamingos in accordance with
CRZ clearance general condition on July 2013.

It is recommended that implementation of detailed baseline survey for flora and
preparation of monitoring plan in the project area before design-build stage

2 After Congtruction
v Fauna

Sound barriers shall be installed on both sides of the road in CRZ area and Flaming
digtributed area so as to minimize the adverse impacts to the migratory birds in
accordance with CRZ clearance specific conditions.

(Refer)red project name: Shin Meishin Expressway Asuka IC- Nabeta IC in Japan and Case of rail-kill the Keiyo Linein
Japan

Adoption of bridge type not to give significant impacts on migratory bird flying course
in mudflat area. Distribution area and flying course for such as Flamingo should be
identified through baseline survey prior to construction stage.

(Referred project name: Shikoku Odan Expressway in Japan)

Pre-stressed super structure shall be used in the mud flat area for construction as
committed on CRZ clearance

Lighting which does not give significant adverse impacts to roosting area of Flamingos

should beinstalled in accordance with CRZ clearance specific condition.
(Referred project name: Tokyo Bay Aquilinein Tokyo, Shin Meishin Expressway Asuka |C- Nabeta IC in Japan)

Prohibit to use vehicle horn in mudflat section

(Referred project name: Shikoku Odan Expressway in Japan, |sewangan Expressway in Japan)

Implementation ofperiodical monitoring for migratory birds such as Flamingos in
accordance with CRZ clearance genera condition on July 2013

v" Hora

Implementation of replanting shall be done in accordance with CRZ specific condtion in
Nahava area, however, detailed specific area, methodology and management &
maintenance plan is not established yet a the moment. Thus detailed replanting and
management shall be planed under considering surrounding vegetation and ecosystem
during detailled design stage. (this managementplan shall be prepared before
construction stage under discussion with Ministry of Environment and Forests and

Mahashtra State)
(Referred project name: Lake Man of Okinawa in Japan)
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Source: Panasonic Eco-solutions (Project name: Shin Meishin Expressway AIC— NabetaIC in Jgpan) .
Figure6.29Noise Barrier with Lighting System in the handrail/noise barrier view barrier

Evaluation

The existing information on the project area suggests that the project area does not have rich
environment, mangrovevegetationand a plenty of migratory birds mainly Flamingos are
feeding on the mudflat between from November to June. Construction activities of MTHL
may cause noise during construction stage, thus some group of migratory birds may avoid the
adjacent area and flyaway to other areain Mumbai basin temporarily. However sincesevera
mitigation measures will be conducted, the migratory birds may again get back to same
habitatgradually. Additionally turbidity from excavated area in the sea and cutting mangrove
area will be minimized by appropriate mitigation measures such as adoption of bored piling
methodology and installation of temporary jetty in the mudflat.

On the other hand, during operation phase, travellingvehiclesgenerate noise and existence of
viaduct may give adverse impacts for migratory birds. For minimization of these impacts, not
only CRZ specific conditions, but aso additional measures such as consideration of lighting
system not to give impacts on Flamingo’s roosting area are planned.

When unexpected events and phenomena has been confirmed after construction and during
construction, appropriate to take action in consultation with relevant organizations such as
MMRDA with general consultant and contractor, environmental department of Maharshtra
and MoEF.

Thus, it is not likely to give serious impacts on project area including mudflat ecosystem
under implementation of appropriate mitigation measures.

Hydrology
Current Condition

Mumbai lies on the western coast of Arabian Sea, and is classified a “Tropical wet and dry or
savanna climate” (by Koppen-Geiger classification: Aw). The climate of Aw have a
pronounced dry season, with the driest month having rainfall less than 60 mm and less than
1/25 of the total annua rainfall. The summer and the winter climate are controlled by the
south-west / north-east monsoons, and the autumn and spring seasons are practically
indistinguishable. The Mumbai comes under the direct influence of the south-west monsoon
from June to September, it is usually very heavy, and 93% or more of the annual rainfall
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occurs from June to September. November to March is the North East monsoon period.
Although occasiona high wind speeds are experienced during the North East monsoons,
rainfdl isnegligible.

Rivers flowing into the Mumbai Bay are ranked as the river of a relatively small basin in
Indian rivers, and there are basins of 1358 hectares, only in the upper river basin of the
MTHL. Thetidal currents of the Mumbai Bay in the target region are mainly due to tidal ebb
and flow. However, during South West monsoon, due to heavy rainfall, run off from rivers/
creeks could considerably alter the flow pattern.

The tidal flow is unsteady and the magnitude and direction of the tidal current varies with
respect to location, time and depth. According to the past observation results (June 2004) of
tidal current, maximum velocity is observed as 0.77m/s on location aong the proposed
MTHL. Also, on the nautical chart, maximum velocity is described as 3knot (1.54m/s) /
2knot (1.03m/s) at the time of flood-tide and ebb-tide respectively. In addition, it was
reported that the combination of ebb tide and heavy discharge from creeks during monsoon,
it reaches up to 4 knots (2.06m/s).The dominant tide in the Mumbai Harbour is the
semidiurnal tide with a period of 12 hours and 40 minutes. The tidal chart diagram of the
Mumbai port is shown in Table 6.2.23 From tidal chart diagram, fluctuations of average
spring and neap tides are observed as 3.66m (c)-i) in the next table) and 1.44m (d)-h)). Also,
the difference between recorded highest high tide and lowest low tide is 5.85m (b)-k)), the
recorded highest high tide including storm surge of cyclone etc. is 5.39m (c)) above
CDL(Chrat Datum Level). This big difference in height between ebb and flow tide produce
the intertidal zone as the result. This intertidal zone is one of a number of marine biomes or
habitats, including estuaries, neritic, surface and deep zones.

Easting

272000 276000 280000 284000 288000 252000 296000
Source: The Central Water and Power Research Station (CWPRS) Technical Report No.5165 (Mar,
2014)

Figure 6.2.10Bathymetry Layout of the Mumbai Bay
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Table6.2.23Each Statisical TideLevd of Mumbai Port

Tide Above(+) or Below(-) Above(+) or Below(-) from MSL
from Chart Datum of Indian Survey Datum
a) Design Highest High Tide Level (HHTL) +5.60m +3.09m
b) Highest High Water recorded +539m +2.88m
¢) Mean High Water Spring Tides. (MHWS) +4.42m +1.91m
d) Mean High Water Neap Tides. (MHWN) +3.30m +0.79m
€) Highest Low Water +274m +0.23m
f) Mean SealLevel. (MSL) +251m +0.00m
g) Lowest High Water. +248m -0.03m
h) Mean Low Water Neap Tides. (MLWN) +1.86m -0.65m
i) Mean Low Water Spring Tides. (MLWS) +0.76 m -1.75m
j) Chart Datum Level (CDL) +0.00m -251m
k) Lowest Low Water recorded -046m -297m

Source: Mumbai Port Trust
Potentia Impacts

During and After Construction
Construction of bridge may change hydrological situation of the creek and sea.

Impact Forecast

During and After Construction

The hydraulic anaysis have studied at 2014 by the Centra Water and Power Research
Station (CWPRYS), for both cases with / without of the construction of the MTHL with
50-180 m span length. In this study, seven (7) important analysis pointshave been set upas
shown in Figure 6.2.11 due to existence of important facilities such as ports and jettties. The
precondition of the mathematicall model for tidal hydrodynamics is shown in Table
6.2.24Precondition of the mathematical model for Tidal Hydrodynamics.

According to FEM(Finite Element Method) result, at the nearest point of the project
alignment No.3 named Pir-Pau with 150m span length, there is negligible increase and
decrease in current strength during ebb and flood tide as shown in Figure 6.2.12 in case of
ebb tide at Pir-Pau. Additionaly flow patern image at Shivaji Ngar point on Figure 6.2.13
also shows few impacts. It was reported that it will not have any hydraulic impacts on
functioning of other points.It means that it is not likely to give significant impacts on the
function of transportation and sedimentation. Thus it is expected that existence of piers does
not affect physical condition of the mudflat.
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2108000

1: Near FV Dock
2: Near Mazgaon Dock
3: Near Pirpav jetty

4: Near BARC Jetty
6:Near NSICTJNPT

6: NearBPCL, JNPT

T: Near Jawahar Dweep

Note) 7 points have been selected due to existence of important facilities such as ports and jetties
Source: The Central Water and Power Research Station (CWPRS) Technical Report No.5165 (Mar, 2014)

Eastin

Figure6.2.11Hydraulic Analyss Areasin the Mumbai Basin

Table 6.2.24Pr econdition of the mathematical mode for Tidal Hydrodynamics

Case-1 Case-2
Items Without MTHL With MTHL Remarks
Analysis Area 193
Bathymetry data Provided by CWPRS
Considered
Span lengths are varied from
50m to 180m of same
. . conditions as 2012 F/S study.
Influence by MTHL bridge Not considered In asimilar way, pier shapes
are taken in the analysis model
as quasi-shapes by triangular
finite elements.
- Observed tidal levels at Apollo bunder (Mumbai Port), Vashi
Eou?gﬂt%ﬂnggiggs and bridge (Thane creek) and Ulwe Bundar (Panvel creek) from
ep 08.05.2013 to 03.06.2013
Observed Tidal current forthe | gy | carions in Analysis area from 27.05.2013 to 03.06.2013
calibration
No. of Nodes for
Summary finite element mesh 21,018 129,120
No. of Elements for Triangular finite
ﬁf cli:rEIL\J/Ill c finite element mesh 39,921 250,681 elements
ni’od o Usage Software TELEMAC-2D
Analvsis method Two-dimensional unsteady flow by hydrodynamic equations of
Y Saint Venant's

Source: The Central Water and Power Research Station (CWPRS) Technical Report No.5165 (Mar, 2014)
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FIG-19( C ): COMPARISON OF CURRENT STRENGTH WITH & WITHOUT MTHL AT PIRPAU JETTY

Source: The Central Water and Power Research Station (CWPRS) Technical Report No.5165 (Mar, 2014)
Figure 6.2.12Comparison of Current Strength With/Without MTHL at No3 Pir Pau Jetty

No3. Pir-Pau Area (app. 150m span length)

No4. Near BACR jetty (app. 180m span length)

Flow Patterns with Zoomed
Area during Ebb

Shivaji Nagar Mudflat area (app. 50m span length)

Source: The Central Water and Power Research Station (CWPRS) Technical Report No.5165 (Mar, 2014)
Figure 6.2.13 Flow pattern around Pilesof MTHL Bridgeduring Ebb Tide

4 Mitigation M easures

1 During and after Congtruction

Although Hydraulic impacts are negligible, the monitoring of the tidal level and current
should be conducted at the bridge sites by installing water alarm system during and after the
construction of MTHL. Furthermore, the bathymetric survey around the MTHL should be
conducted periodicaly, and will be confirmed that the sea bed level is higher than the design
scour depth. When the sea bed gets closer to the design scour depth, the surrounding of pier
around the sea bed will be protected by appropriate materia such as the riprap or geobag.
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Evauation

During and After Construction

The study of bridge hydraulics in the Mumbai Bay has been conducted on 2014 by the
Central Water and Power Research Station (CWPRS). In the Study, the insignificant changes
in flow speed and direction only around piers are indicated in Figure 6.2.13 graphicaly,
however, the changes of ebb tidal flow speed at forecasted points are not significant as
shown in Figure 6.2.12, thus it is not expected that construction of new bridge affectson
entire of hydrological situation and physical condition of mudflat.

Topography and Geology
Current Condition

The topographical and geological features are described in the chapter “3.1.Topography,
Geography and Hydrology™.

Potentia Impacts

During and After Construction

Any considerable topography and geological sites are not located in the project area, thus no
impact is expected. However embankment section may have risks of land dide.

Impact Forecast

During and After Construction

The area of earthworks and embankment is shown in the next figure. An embankment section
is located from ST 17+000 to 17+900 and from ST 21+300 to 21+800 as an interchange in
Shivaji Nagar and Chirle, the cutting section is located from ST 19+500 to 19+900 as a
Tollgate approach road.
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Cutting Section ,"--"/

6.2.14Major Earthwork Sectionsin theProject Area
Embankment (Shivagji Nagar and Chirle)

Carri geway Medi an

|
1:1/'9”’/ Embankment Material \&1-8

Carri geway

Cutting Section

Soft Rock

Figure6.2.15Typical Cross Section on the Earthwork Area

:0.8 1:0.8

Carrigeway Median Carrigeway

Source: JICA Study Team

Storm water may give adverse impacts on its stability due to surface water flow, and such
rain water causes turbid water from earthwork area during monsoon season. However, the

toll gate section is located on rock mountain, thus, it is expected that soil erosion and
landdlideis not caused during monsoon season.
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Mitigation Measures

During and after Congtruction

The cutting section is assumed to soft rock area based on the past studies and field survey,
hence, the slop gradient is adopted 1:0.8, and the embankment is selected 1:1.8 as the slope
of genera respectively. These slope gradients are stabilized in accordance with Guideline of
earthwork (Japan Road Association). Additionally appropriate slope protection measures are
adopted, as required.

Planting slope protection method Mortar Spraying slope protection method
Source: JICA Study Team
Figure6.2.1690ope Protection M easur es (sample)

Evauation

During and After Construction

Implementation of appropriate designing and mitigation measures such as slope protection
and periodical monitoring & maintenance will mitigate the expected impacts. Thus it is not
likely to give significant impacts on stability of earthwork section.
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Social Environment

Since approximately 96ha land acquisition is almost completed in Navi Mumbai side with
satisfied under policy of JICA’s guidelines, some socia environment items such as
resettlement, land acquisition, the poor, local economy, land use, existing socia
infrastructures and gender are discussed on only Mumbai side on this report. Detailed
description on Navi Mumbai side is given on SIA report.

Involuntary Resettlement
Result of Basdine Survey

A total of 229project affected families (PAFs) and 53 business shops,andtotally 1,272
persons are recorded as Project Affected Persons (PAPS) in Sewri side.

A category-wise outline of PAHs and outline of affected structures & houses are shown
below;

Table6.3.1Number of Project Affected Familiesand Personsin Sewri Sde

No Item Number
1 Impact on Sructure (no.) 317
11 | Lossof Resdence(no.) 229
12 | Lossof Busness(no.) 53
Other structure (no.)
13 | (eitem Nob and 6) 35
2 Impact on PAFSPAPSno.) 317
21 | Totd PAFs (Residentid 229, business53) 282
2.2 | Totd PAPs 1,272
3 Titleholder (no.) 0
4 Non-Titleholder (no.) 282
Impact on Community Resources(no.)
Community Temple: 5
5 Community Mosque 1 10
Women’s group fadility: 3
Community Toilet:1
6 Impact on government structures(no.) 25
MTHL Land/ Seaareaacquisition area (ha) .
| Sewi Section: 86ha Toud : 9146 Pa
SeaSection 810 ha SGi 8i0
Navi Mumba Section: 96 ha )

Source MMRDA, CIDCO & BSES datafrom JCA study team
Potentia Impacts

During Congtruction

As shown in Table 6.3.1Number of Project Affected Families and Persons, 1,272
resettlersare caused by the construction of MTHL.

After Condruction
No impacts are expected
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Impact Forecast

During Congtruction
As shown in Table 6.3.1Number of Project Affected Families and Persons, nhumber of PAFs
and relocated persons is 282 and 1,272 to be displaced are identified based on SIA survey.

Mitigation M easures

During Congtruction

Mg or mitigation measures are as follows;

v Holding consultation meetings for understanding of compensation policy
v' Implementation of adequate compensation on JICA Guidelines

v" Implementation of livelihood restoration program based on Social Impact Assessment
(SIA)
(Detailed implementation programs are described in the SIA report)

After Condruction

Monitoring and ng will be conducted regarding livelihood of PAPs, appropriate
restoration and enhancement of living standards will be considered in accordance with SIA.
Evduation

During Condiruction

Although 1,272 resettlers are caused by the project, implementation of appropriate
compensation, resettlement and social assistance will mitigate expected adverse impacts, thus
itisnot likely to give serious impacts on thisitem.

The Poor
Result of Basdine Survey
The annual family income of PAPs is shown in Table 6.3.2. In the Sewri area, 146 (58.9%)

of affected families earn income ranging from 50,000 to 100,000 INR. On the other hand,
yearly expenditure less than 300,000 INR indicates 96.3%.

Table 6.3.2lncome of PAPsin Sewri Section

Tota
Annud Income No. %
Lessthan 50,000 28 113
50,000 K — 100,000 (1 Lakh.) 146 589
1Lakh-5Lakh 71 286
5Lakh& Above 3 12
Tota 248 1000

Source— BSES datafrom JICA sudy team

Table6.3.3Expenditure of PAPsin Sawri Section

Totd

Annud Expenditure No. %
Less than 100,000 (1 Lakh) 105 46.8
100,000 to 300,000
(1 Lakh— 3 Lakh) 11 495
300,000 to 500,000 8 37
(3 Lakh - 5 Lakh) :
500,000 and above 0 0
(5Lakh-)
Total 224 100.0
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Source BSES datafrom JICA study team

The poverty line in urban area Maharashtra state indicates app. 1,560 INR/month and 18,720
INR/year in accordance with Table 3.7.6respectively. According to basic socia economic
survey (BSES), 4 PAPs are categorized as under-poverty line in the survey area Sewri
Section.

Table6.3.4 Under Poor-lineand other Vulnerable People
Category Tad
No. %

1. Scheduled Caste (SO) 104%
2. Scheduled Tribe (ST) 34%
3. Beow Poverty line(BPL) 6%
4. Widow Headed Household and Window 483%
5. Divorce Heeded Household 8.6%
6. Women Headed House (WHH) 17.2%
7. Prysically Dissbled 52%

Total 100.0%

Source JCA Sudy Team

Potentia Impacts

During Congtruction

According to SIA survey, 4 PAPs under povertyline are recorded in the project area, thus,
resettlement may have risks of income reduction due to loss job.

After Condruction
No impacts are expected

Impact Forecast

During Congtruction

4PAPs under poverty line to be displaced areidentified based on SIA survey, thus such
displaced PAPs may have income reduction due to increase of commuting time and loss of
jobtemporarily.

Mitigation M easures

During Condtruction

Mg or mitigation measures are as follows;

v Holding consultation meetings for understanding of compensation policy
v' Implementation of adequate compensation based on JICA Guidelines

v" Implementation of livelihood restoration program for income loss
(Detailed implementation programs are described in the SIA report)

After Condtruction
Monitoring and assessing will be conducted regarding livelihood of PAPs, appropriate
restoration and enhancement of living standards will be considered in accordance with SIA.

Evauation

During Congtruction
Anyhouse heads under poverty line are not impacted by the project, however the displaced
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house heads may have risks of income reduction. Hence implementation of appropriate
compensation and social assistance will mitigate expected adverse impacts, thus it is not
likely to give serious impacts on thisitem.

L ocal economy such asemployment and livelihood
Result of Basdine Survey
With regard to income and expenditure, the survey results are shown in Table 6.3.2 andTable

6.3.3.Table 6.3.5 shows the main occupation of family heads. More than half of family heads
are private service workers, and app. 23.7% belongs to businessand trade activities.

Table 6.3.50ccupation of Family Heads

. Total
Occupation No. %
1. Fishing 2 05
2. Labour 42 94
3. Business/Trade 106 27
4. Govt. Savice 10 22
5. Private Service 257 575
6. Maid Sarvant 8 18
7. Others 2 49
Total 447 1000
Source JCA Sudy Team
Potentia Impacts
During Congtruction

Magjor occupation is private sector and business&tradewho are working near project area.
Thus resettlement may cause income reduction due to long commuting time or loss of job.

After Condruction

Basicaly no impacts are expected on this item because most impacts are given during
construction phase.

Impact forecast

During Congtruction
According to Table 6.3.5, census and economic surrey on SIA, loss of income is expected on
private sector and business & trade workers mainly.

Mitigation M easures

During Congtruction
Mg or mitigation measures are as follows;

v Holding consultation meetings for understanding of compensation policy and livelihood
restoration programs

v" Implementation of adequate compensation based on JICA’s Guidelines

v" Implementation of livelihood restoration program for income loss
(detailed implementation programs are described in the SIA report)

After Condruction

Monitoring and assessing will be conducted regarding livelihood of PAPs, appropriate
restoration and enhancement of living standards will be considered in accordance with SIA.
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Evauation

During Congtruction

Although 447PAPs and theirpropertiesare impacted by the project, implementation of
appropriate compensation and social assistance will mitigate expected adverse impacts, thus
itisnot likely to give serious impacts on thisitem.

L and useand Utilization of L ocal Resour ces
Result of Basdline Survey

Approximately8.6 ha compound of Mumbai Port Trust (MPT) will be affected by the project,
and some areas are used for residential and commercial shops as shown in Table 6.3.1.Some
house heads and shop owners have alease contract with MPT in Sewri Section. Additionally,
in the sea section, traditional fishermen have own customaryfishing ground. Detailed datais
shown in SIA report.

Potentia Impacts

During Condruction

As described inTable 6.3.5, private service workers, fishermen and business & tradeworkers
are working in the project area and near project area, thus such working space isreduced by
the construction of MTHL.

After Condruction

Development activities without any permissionfrom the local governmentalong the alignment
may be caused and unplanned development may give adverse impacts from the view of
socia environment and natural conservation.

Impact forecast

During Congtruction

Approximately 8.6 ha MPT compound includingcommercial and housing land with
229families and 53 shops will be used for construction site and yard, additionally in the sea
section between ST500 to ST17600, customaryfishing ground will be reduced by the
construction of MTHL.

After Condruction
Surrounding area of the MTHL may be used for commercia area and small factory
compound without any permission from authorities.

Mitigation Measures

During Congtruction
Magjor mitigation measures are as follows;

v Holding consultation meetings for understanding of compensation policy and livelihood
restoration programs for affected persons including fishermen

v' Implementation of adequate compensation foraffected properties based on JICA’s
Guidelines

v' Implementation of livelihood restoration program for income loss based on JICA’s
Guidelines
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(detailed implementation programs are described in the SIA report)
After Condruction
Management of appropriate land use in accordance with approved land use plan aong the
road.
Evduation

During Congtruction

Although totally8.6 hacompound in Sewri area and customary fishing area is affected by the
project in the sea section, implementation of appropriate compensation and socia assistance
will mitigate expected adverse impacts, thus it is not likely to give serious impacts on this
item.

After Condruction

Appropriate land use management by road management organization and local government
will minimize expected adverse impacts. And such appropriate land use management will
give positive impacts in the affected area from the view of economic and natura
environment considerations.

Exigting Social Infrastructureand Services
Result of Basdline Survey

According to SIA survey, no sensitive receptors such as public school andpublic hospital and
local meeting places are observed in the affected area. However community level temple,
mosques and women’s group accommodation are recorded in the project area as shown in
Table 6.3.1.

Potentia Impacts

During Congtruction

Construction of MTHLwill affect to community temple & mosgue and women’s group
facility. Additionally traffic restriction in construction area may give impacts on commuting
traffic and access in the project area.

After Condruction

No adverse impacts are expected
Impact forecast

During Congtruction

Traffic restriction area in the project area, inhabitants and commuting people including
students will spend much time than usual for passing such construction area. Additionally
displacement of community level temples & mosques and women’s group facilities may give
adverse impacts on prayers and group members.

Mitigation Measures

During Congtruction

Construction of diversion road adjacent to the constructed road is required from the view of
traffic safety and smooth traffic flow. Additionallyexistingcommunity road will be connected
with new bypass for access to the public facilities.
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On the other hand, following mitigation measures shall be implemented;
v Holding consultation meetings for understanding of compensation policy

v' Implementation of adequate compensation or displacement in accordance with JICA
Guidelines
(Detailed implementation programs are described in the SIA report)

Evauation

During Condruction

Construction activities will give adverse impact on access to public facilities and commuting
time, additionally displacement of community level temples and mosque will be
caused.However implementation of mitigation measures will minimize the impacts. Thusitis
not likely to give serious impacts on this item.

L ocal Conflicts
Result of Basdine Survey

According to comments in the local level stakeholder meetings and socializationmeetings on
Socia Impact Assessment, local inhabitants and local authorities requested to ensure job
opportunities as construction workers.

Potentia Impacts

During Condiruction

Conflicts or disputes between communities may be raised if imbalance in hiring workers is
caused.

After Condruction

No adverse impacts are expected
Impact forecast

During Condruction
Conflicts or disputes between communities may be raised if imbalance in hiring workers is
caused.

Mitigation Measures

During Condruction

Followings are proposed mitigation measures;

v Local workforceis prioritized for construction of the MTHL

v Implementation of appropriate education for hired workers from other area and countries

Evauation

During Congtruction

The hired workers from other areas may have conflicts with inhabitants, however
implementation of mitigation measures will minimize the impacts. Thus it is not likely to
give serious impacts on thisitem.
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6.3.7. Landscape
@ Result of Basdine Survey
As shown in Chapter 3, 2 sites are selected from the view of major viewpoints and landscape
resources within 5 km from the project area. In this range, Sewri fort as registered heritage
and Elaphant Caves designated as the World Cultura Heritage is located. The locations and
features are shown below.
1. Sewri Fort
4 App. 200m from Alignment
App 3km
Source: JCA Study Team
Figure6.3.1Tourism Pointsnear Project Area
Table 6.3.6Features of Sdected View Paintsand L andscape
SteName Fedture Landscgpefrom thesite
1. Seweri Fort The Sewri Fort isafort in Mumbai built by the British & Sewri. Built in 1680, | Mudflat, mangrove treesin the Mumba bay is
fort served as a watch tower, atop a quarried hill overlooking the Mumbai | seenfromthefort.
harbour. Especidly from November to May, migratory
Thefort is currently owned by Maharashtra stete's Department of Archaeology | birds, particularly the lesser flamingoes are
and Museums It isdassfied assaGrade | heritage structure seen from thisview point.
2. Elephanta | The Elephanta Cavesare a network of sculpted caves located on Elephanta | The Elephant cave is regigered as the World
Cave Idand, or Ghargpuri  in Mumba Harbour, 10 kilometres to the eest of thecity | Culturd Heritage
of Mumba in the Indian state of Maharashtra. Theidand, located on anarm of | This Ste is located near rock mountain, thus
the Arabian Sea, consgts of two groups of caves—the fird isalarge group of | tourists cannot see outside from the entrance of
five Hindu caves, the second, asmaller group of two Buddhist caves. TheHindu | thecaves.
caves contain rock cut stone sculptures, representing the Shaiva Hindu sect, | Although sea view points are located on the
dedicated tothe Lord Shiva goproach path of the caves the digance
Therock cut architecture of the caves has been dated to between the 5th and 8th | between the points where can sseoutdde  and
centuries, dthough theidentity of the origina buildersis<tll asubject of debate. | project Steisaround 2km.
The main cave (Cave 1, or the Great Cave) was a Hindu place of worship until
Portuguese rule began in 1534, after which the caves suffered severe damage.
This cave was renovated in the 1970s after years of neglect, and was designated
aUNESCO World Heritage Sitein 1987 to preserve the artwork.
Source: JCA Study Team
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Source: JCA udyTeam
Figure 6.3.2 Landscapefrom Viewpoint at Sewri Fort (No.1)

Source JCA Study Team '
Figure6.3.3 Landscape from the Entrance of Elephanta Caves (World Cultural Heritage) (No.2)

) Potentid Impacts

During and after construction of the sealink, landscape from the Sewri Fort maybe change
due to appearance of viaduct after construction and related temporary jetty only during
construction.  On the other hand, landscape from entrance of the Elephanta Caves registered
as the World Cultural Heritage does not change by the project because the rock mountain

with the caves blocks tourists view.
3 Impact Forecast

The degree of impact is forecasted by making a photomontage after construction. The
photomontage is shown below
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Sourcer JCA Siudy Team
Figure 6.3.4 Photomontagefrom View Point at Sewri Fort

The landscape elements are mainly mangrove trees, mudflat and skyline of opposite hilly
area. According to the photomontage, a part of mangrove and mudflat are blocked or reduced
by construction of the sealink, however the viaduct does not give impacts on the skyline of
hilly area and the changed areais negligible on this photomontage.

Mitigation M easures

To mitigate adverse impacts on the view, the monotone color harmonized with surrounding
current landscape has been adopted shown in Figure 6.3.4.

Evaluation
The changes before and after construction of sealink are unavoidable. However the structure
does not give serious impact on skyline apposite hilly area, and the color of structure

harmonize with surrounding mudflat and mangroves than other colors.

Additionally, Non Objection Certificate (NOC) regarding passing through near heritage sites
such as Sewri Fort and Elephanta Caves had been issued from relevant authority in 2003.

Thusit is evaluated that the project does not give serious impacts on thisitem.
Gender
Potentia Impacts

During Congtruction

In other projects, compensated cash and properties are not provided to affected house family
members fairly, and the men head or men family members spend the compensated money not
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for right purpose.
After Congtruction

No adverse impacts are expected
Impact forecast

During Congtruction

According to result of basic economic survey on SIA, any gender gaps and risks caused by
the project on thisitem are not identified. Thus it is not likely to give serious impacts on this
item.

I nfection Disease
Result of Basdline Survey

According to interview survey with inhabitants, major infection diseases are dengue fever,
malariaand diarrhea. However such statistical datais not recorded in this area.

Potentia Impacts

During Condruction

Infectious diseases such as STDs are possible to be spread due to inflow of construction
workers. Furthermore, alteration to ground by cut land and filling may provoke to provide
habitats of mosquito that possibly transmits dengue and malariafever.

After Condruction

Inappropriate drainage maintenance may provide a habitat of carrier mosguito.
Impact forecast

During and Congtruction

Hired construction workers and skilled equipment operators may contact with inhabitants and
spread infection diseases.

Additionally puddles in the construction area and insufficient drainage will provide a habitat
of carrier mosquito for dengue fever and malaria.

After Congtruction
Insufficient maintenance of drainage and bridges may provide some puddles and small pond,
such environment may be habitat of mosquito larva.

Mitigation M easures

During Congtruction

Followings are proposed mitigation measures;

v Installation of sufficient drainage facilities not to provide habitat for vector mosquito
v Provision of adequate temporary sanitation facilities

v Enforcement of medical screening and periodical medical check-up

v

In order to prevent spread of infectious diseases such as HIV/AIDS, awareness of the
laborsis promoted
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After Condruction

Followings are proposed mitigation measures;

v Installation of sufficient drainage facilities not to provide habitat for vector mosquito
v" Implementation of periodical maintenance for drainages and bridges

Evauation

Inflow of workers during construction may provide opportunity for spreading infection
disease. Additionally insufficient and inappropriate drainage and maintenance during and
after construction may also provide habitats of mosquito larvae. However implementation of
mitigation must prevent and minimize these adverse impacts. Thus it is not likely to give
serious impacts on them.

Labor Environment
Potentia Impacts

During Congtruction

Inappropriate labour environment and working without safety measures in accordance with
relevant laws and regulations may cause accident during construction.

After Congtruction
No impacts are expected

Impact forecast

During and Construction

Working without considering labor laws and regulations in the construction area may cause
accident. For instance, working without out helmet and working boots have risks to injure
head and foot.

Mitigation M easures

During Condruction

Followings are relevant laws and regulations shall be followed by the contractor and
workers,

v Indian labour laws and regulations such as “Building And Other Construction Workers
(Regulation of Emloyment and Conditions of Service) Act,1996” and “The building
and other construction worker’s welfare cess Act, 1996”

v |FC Performance Standard 2L abor and Working Conditions
Evauation

The labour environment is secured when the contractor under observation of genera
consultant follows Indian laws such as “Building And Other Construction Workers
(Regulation of Emloyment and Conditions of Service) Act,1996”, “The building and other
construction worker’s welfare cess Act, 1996” and international standards such as “IFC
Performance Standard 2 Labor and Working Conditions”.
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Accident
Result of Basdine Survey

According to statistical Mumbai Police Department, number of fatal and injured casein 2014
is 350 and 14,684 persons respectively as shown in Table 6.3.7

Table6.3.7 Number of Traffic Accident in Mumbai

Occupation 2013 2014
1 Injured 15224 14,684
2. Fad 387 350
Total 15611 15,034

Source: Mumbai Police Department (7" Octaber 2014/cnindia)
Potentia Impacts

During Condruction

Construction machines and vehicles are operated near residential area and public facilities
such as school and hospital,additionally there will be some restricted areas in the
construction areas. Thus number of traffic accident may increase in construction area and on
the road where construction machines use.

After Condruction

Number of traffic accident may increase due to increase of traffic number and travelling
speed after construction of MTHL.

Impact forecast

During Congtruction

According to construction plan,construction machines and truckswill be operated for 4.5
years. Thusrisks of traffic accident increase on the commuting roads.

After Congtruction
Number of traffic accident may increase due to increase of traffic number and travelling
speed after construction of MTHL.

Mitigation M easures

During Congtruction

Followings are proposed mitigation measures;

Deploying flagman at the gate and crossing points of the construction vehicles
Installation of safety sign board

Installing fence around the construction site to keep out local people such as children
Installation of lightning in the night time near construction area

Installation of parking for idling construction machines

Restricting mobilization speed in the construction site

D N N N N N NN

Safety training for the workers and safety patrol at the construction site by supervisors
After Congtruction

Followings are proposed mitigation measures;
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v Installation of sign board and road making for speed limit
v' Implementation of advertisement for traffic safety campaign

v Enforcement of traffic controls by police
Evduation

Traffic volume must increase during and after construction of MTHL, hence, number of
accident increase in conjunction with traffic volume. However implementation of mitigation
must prevent and minimize these adverse impacts. Thus it is not likely to give serious
impacts on them.

CrossBoundary Impactsand Climate Change
Potentia Impacts

During Congtruction

Deforestation of mangrove for land clearance will generate greenhouse gasses such as CO2.
At the same time, operation of construction machines and construction activities generate the
COo2.

After Congtruction

Greenhouse gas around the MTHL may increase by the traffic. However traffic flow in the
analysis area must be improved after construction of MTHL, thus total generated CO2 is
estimated on both cases “With/Without Project”. Only the estimated travelling speed will
increase in case of “With Project” as shown in the next table.

Source: JICA Study Team
Figure 6.3.5Analyzed Item on CO2 Generation

Impact forecast

During Congtruction

The expected activities which give negative impact on generation of greenhouse gases such
as COs are;

a) Cutting trees on developed area
b) Operation of Construction machines
¢) Emission from Vehicles in analyzed area (before construction)

Theresult of analysisis show below articles respectively.
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a) Cutting trees on developed area

According to CRZ clearance, loss of mangrove area is 0.1776 ha. Affected area out of CRZ
is estimated 0.0264ha shown in bel ow.

Table6.3.8Egimated CO2 Volumeby Cutting Tree

Affected CO2 SrkUnit Log volume of | Cutting Loz volume of
Area mangrovearea (tha =" carbon sink Duration carbon dioxidesink
(ha) (CO2t) (Year) (CO2 /Y ear)
1. CRZ (Sewri and Navi Mumba sde)™** 0.1776 52448 9315 1 9315
2. Out of CRZ (Navi Mumbai Side)™*” 0.0264 52448 1385 1 1385
Totel 0.2040 52448 107.00 1 107.00
Note

2)

*: CRZ Clearance duly 2013 ( Sewri: (CRZ-I Number of piers 62 x (3x4) m2/pier = 744 m2) + (CRZ-1l Number of Piers8 x (3x4)m2/pier =96 m2) =
840 m2, Navi Mumbai: (CRZ-1 Number of piers 22 x (3x4) m2/pier = 264 m2) + (CRZ-II Number of Piers 6 x (3x4)m2/pier = 72 m2) = 336m2
totaly 0.1176haon affected piersarea. + other affected area 0.06 ha: Grand total is0.01776 ha)

**: Mangrove area out of CRZ is from ST. 16500 to ST. 16980 and from ST. 17580 to 17900. Number of main route without ramp section is 22
piers 22 piersx (3x4) =264 m2

***: Biomass Mangrove = 192 Ct/ha above ground biomass + 94.08 Ct/habe ow ground biomass (ratio 0.49) = 286.08 Ct/ha

CO2 Sink Unit = 286.08 x (44/12) x CF (0.5)= 524.48 CO2 t/ha.

b) Impact of Construction M achines Oper ation

The estimated generated CO2 unit volume is given from a reference, and the quantitative
analysisis carried out in accordance with these values. The result of analysisis shown below,
totally 45,683 t-CO2 during construction and 13,052CO2-t per year.

Table6.3.9Egimated CO2 Volume by Congruction Activities

Typeof Srucure | Unit(CO2tkm) | Lengh(km) | GenertedCopy | COnSuction | Genarated - CO2
year tlyear
Embankment 34017 12 4,082 45 %07
Bridge (FC) 210105 198 41601 45 9,245
Totd 210 45683 13052
Source: JCA Study Team

Generated CO2 Unit: Highway Technology Research Center in Jgpan (2004 December)
Highway with 4 carriageway, Earth work section: 2,267.8t-CO2/km, Sted Bridge Section: 1,287 t-CO2/km, PC Bridge Section:
1400.7 t-CO2/km, Tunnd Section; 713.5t-CO2/km

c) Emission from Vehiclesin analyzed ar ea (befor e constr uction)

The estimated generated CO2 from traffic network is shown below;

Table6.3.10Egtimated CO2 Volumefrom Traffic (before construction 2015)

Estimated (CO2 t/year)
Period Year Source: Road Treffic
Without Project
Before Congruction 2015 4,534,386
Source JCA Sudy Team
Operation Phase

The expected activities which give negative impact on generation of greenhouse gases such

as CO2 are;

d) Cutting trees on developed area

€) Replanting of mangrove

f) Emission from Vehiclesin analyzed area

Theresult of analysisis show below articles respectively.
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d)I mpact of Cutting Trees (Negative impacts)

Estimated lost volume of carbon sink is 107.0 CO2 t/year as shown in Table xxx.
e)Replanting of mangrove (Positive impacts)

According to specific condition on the CRZ clearance issued in 2013, 5 times of cutting
mangrove area shall be replanted on the Nhava side designated by MoEF. Thus although
0.1776 ha of mangroveis cut during construction stage, 5 times of 0.1776, 0.888ha mangrove
areawill be created by mitigation measures in accordance with CRZ clearance.

Table6.3.11Egimated CO2 Volumeby Cutting Tree

Replanted rove CO2snk Cregted volume of
Area area(g)™ J Unit (Yha) carbonsink
Nae* (CO2 tlyesr)

1. CRZ (Sewri and Navi Mumbai sde) 0.888 52448 465.74

Note)

*: Replanted mangrove area= 0,1776 x 5 timesin accordancewith CRZ Clearance=0.888 ha

**: Biomass Mangrove = 192 Ct/ha above ground biomass + 94.08 Ct/habe ow ground biomass (ratio 0.49) = 286.08 Ct/ha
CO2 Sink Unit = 286.08 x (44/12) x CF (0.5)= 524.48 CO2 t/ha.

Source: JCA Study Team

f)Emission from Vehiclesin analysed ar ea (Positive impacts with proj ect)

Basicaly travelling speed in the analyzed area must increase due to improvement of traffic,
thus total generated greenhouse gas such as CO2 will decrease after construction.

Table 6.3.12Egtimated CO2 VVolumefrom Traffic (Operation Phase 2022,2032 and 2042)

Estimated (CO2 t/yeer
Period Year (e
Without Project With Project
After Congruction 2022 729433 729488
After Condruction 2032 986,541 984,706
After Congruction 2042 1,392,036 1,390,991
Source: JCA Study Team

Compiled Result of Quantitative Analyss

The estimated comprehensive CO2 volume is shown below. Although negative impacts are
predicted during construction 4.5 years in case of “With Project” due to mainly construction
activities, basically positive impact is given by the project operation phase due to
improvement of traffic stream after 2032. Thus it is not likely to give significant impact on
the generation of CO2.

Table 6.3.13Compiled Esimated CO2 Volumeduring Congruction and Operation Phase

Estimated (CO2 t/Year)
vear Without Project With Project 1. Without -
Construction Road Traffic Cut Mangrove Replanting 1. Without Project| Construction Road Traffic Cut Mangrove Replanting 2. With Project Total| 2. With Project
Works (t/year) (t/year) (t/year) Mangrove (t/year) [Total (CO2 t/y) Works (t/year) Mangrove (t/year) [(CO2 t/y)
2015 0 454,386 0 0 454,386 0 454,386 0 454,386 0
2018 0 591,914 0 0 591,914 10,152 591,914 107 602,173 -10,259
2022 0 729,443 0 0 729,443 0 729,488 107 -466 729,595 -152
2032 0 986,541 0 0.0 986,541 0 984,706 107 -466 984,813 1,728
2042 0 1,392,036 0 0.0 1,392,036 0 1,390,991 107 -466 1,391,098 939
Source: JCA Sudy Team
3 Mitigation Measures

With regard to cutting mangrove during construction, replanting mangrove will be conducted
in accordance with CRZ clearance in 2013.
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4 Evduation

Negative impacts are forecasted during construction due to construction activities such as
operation of construction machines, however, traffic stream in the analyzed area will be
improved by the construction of MTHL operation phase. Thus it is likely to give positive

impacts on thisitem.
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CHAPTER 7

71

ENVIRONMENTAL MANAGEMENT PLAN

Mitigation M easures

An Environmental Management Plan (EMP) has been recommended in this chapter. This
EMP takes into account all the environmental impacts identified for MTHL and the
corresponding mitigation measures to ameliorate the same. The EMP presented below

includes:

v Specific actions to be taken vis-a-vis site-specific issues;

v' Mitigation measures for abatement of the undesirable impacts caused during
construction and operation stages

v' Agenciesresponsible for itsimplementation & supervision;

v' Post project Environmental Monitoring Program to be undertaken after commissioning
of the project

v' Environmental status reporting frequency; and

v Institutional arrangement, Strengthening of their capabilities, and role.

v" Mitigation measure and monitoring plan is merged from Rapid EIA 2012 prepared by
MMRDA, CRZ clearance specific condition and JJCA Scoping report commented by
JICA Advisory Committee.

v' The cost for al mitigation measures is including a part of construction cost except
replanting mangrove. The cost of replanting mangrove in accordance with CRZ
clearanceis estimated 60 Lakh INR on Rapid EIA 2012

v' Detailed mitigation measures and monitoring plan should be establish in the future

under MMRDA and General Consultant

Environmental management plan during construction phase and operation phase is listed

below.
Table7.1.1 Environmental Management Plan
Item Mitigetion Measures Responsibility
Area (on Rapid EIA »
2012) During Congtruction Operation Irmzr:t;lm ResponsbleAgency
Air pallution O All vehicles and machineries shall obtain & | OO0 Appropriate  land use | Contractor MMRDA &
(Air quality) maintain the ‘Pollution under Control management adong the road | (Condruction | Genera
Certificate (PUC)’. These vehicles will be (commercid and industrid | Company) Consultant
maintained S0 that emissons conform to the aeg) (PMC & EC)
sandards prescribed in the cettificate. O Monitor periodically ambient
Vehicles carrying condruction meterid shall ar qudity a suggested
be covered to avoid spilling locations
Asphdt mixing plant (Hot mix and batching| O Enforcing different  control
5 plants) shdl be over 500 m away from any measures to minimize the air
= communities and 300 m from the roed as far pallution
E as possible to avoid any ar emissons from

theseplants

Water sprinkling shall be carried out twice or
thrice eech day on eath road/unpaved
sections of road and condruction yard near
resdentid areato avoid dust generation

The exhaugt of DG st will be rdlessed @ the
height prescribed by MPCB (Maharashtra
Pollution Control Board) o thet it does not
dfect nearby population.
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Area

Item Mitigation Measures Responsihility
n Rapid EIA )

. zg‘:)de) During Condiruction Operation '"p':::ya'm Responsible Agency
Water pollution O Turbid waste weter from congruction area| [0 Turbid water from road | Contractor MMRDA &
(Water  Quality/ sl be mitigaed and tregted in surface shdl be collected | (Congruction | Genera
Congruction  of sedimentation pond, if required through drainage and trested | Company) Conaultant
labor camp/ Siting O In the sea section, the casing and excavation by sedimentation trench (PMC& EC)
o borov and methodology shel be adopted not to| O In the mudflat section, sorm

. generatesignificant turbid water. water should be collected by
quary materidl O Thereshdl benoweter drawl in CRZ area every pier and discharged on
arees) O Wadgte ail shdl be stored and disposed to pile cgps not to excavae
designated site mudflat area by the fdling
O Provison of sanitation fadilities & the labor water.
camps dso the location of camps will be
aleast 200 maway from any water Sources.
O Domegtic weste water and night soil from
base camp shd| betreated and discharged.
O Septic tanks will be provided in accordance
with Coagtd Regulaion Zone Natification,
2011. The digposd of trested water shdl
conform to the regulaions of MPCB
(Maharaghtra Pallution Control Board).
O Uncontrolled digging of borrow pits will be
avoided to prevent water accumulation,
which resultsin breading of vector diseese
O Providing adequate drainage structure
[0 Avoiding obdruction of exiding dranege
duringfilling
O After conddering the posshility of reuse | Not required Contractor MMRDA &
condruction waste shdl be disposed a (Congruction | Generd
designated disposa site with the gpprova of Company) Consultant
competent authority to ensure that it do not (PMC& EC)
Wede cause any impact to the environment
(Solid waste | O Proper sanitation fadilities suc as septic tank
management/ shdl be provided & congruction workers
Construction  of camp. Garbage/muck materids generated
labor camp/ will be andyzed prior to dumping / disposal
! intheidentified locations with the approva of
Zr?dpg;oaro?;) Sall competent authority to ensure thet it do not
causeany impact to the environment
O There will be no disposd of solid or liquid
weades on coadd aea Solid wase
Management will be as per Municipd Solid
(Management and Handling) Rules, 2000
Soil Contamination | O Polluted excavated soil including muck soil | Not required Contractor MMRDA &
(Topography, Soil shall be disposed a designated ste with the (Congruction | Generd
ad Geology! goprova of competent authority to ensure that Company) Conaultant
Sting of borrow it do not cause any impact to the environment (PMC & EC)
and quarry material
arees)
Noise and O Adoption of low-noise equipment O Proponent  will  propose | Contractor MMRDA &
Vibration O All the construction equipment’s shall be gopropriate land use plen | (Condruction | Generd
provided with exhaust dlencas as such as commercid aea | Company) Conaultant
(Ambient Noisg) committed. dongtheroad (PMC & EC)
O Noise containment barriers shal be provided | [0 Noisebarrier shdl beingtalled
on both gdes of the bridge in mudflat aress asrequired
(CRZ-IA) 0 as to minimize the likdy| O Peiodic  monitoring  of
impactsto the migratory birds ambiet noie levds a
O Avoiding works of heavy equipment during uggested locations
night time. O Erecting dgnboads &
O Provison of usng ear plugs by workers sendtive  and  resdentid
exposed to high noiselevels locations prohibiting use of
O Informing the condruction schedule to horns
surrounding  communities to obtain thar| O Growing road Sde plantation
consenus to prevent thenoiselevels
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Item Mitigation Measures Responsihility
Ar n Rapid EIA »
b . zg‘:)de) During Condiruction Operation '"p':::ya'm Responsible Agency
8 Bottom O Polluted excavated soil including muck soil | Not required Contractor MMRDA &
Sedimentation shdl be tregted, and then reused and/or (Congruction | General
digposad & designated Ste in accordance Company) Consultant
(Topography, Soil relevant laws and regulations. (PMC & EC)
and
Geology(No.4))
9 Protected Area O Adoption of excavation methodology for the| O Ingdlaion of noisebarierfor | MMRDA & | MMRDA &
and | (Reserved Forest turbid water prevention (i.e. bore casng and not to cause “Hy-Kill” on the | Contractor Generd
10 | and Fauna) and excavation) viaduct asrequired (Congruction | Consultant
Ecosystem(Ecolo O Temporary jetty would be congtructed inthe| [0 Sound barriers  shdl be | Company) (PMC& EC)
gy and mudflats for movement of vehides and ingalled on both sdes of the
L mechingy to avoid the didurbence to road in CRZ aea ad
Biodiversity/ mudflats'mangroves. Hamingo’s digtributed areain
Ecology/Consitu | 7 Eqalisment of condruction plan in|  accordance  with  CRZ
ction of labor consideration with lifecyde of migratory|  clearance specific conditions
camp) birds such as Hamingos. O Adoption of bridge type
O Ingdlation of dlencer with congdruction whichdoes not give
meachinesin accordancewith CRZ dearance. dgnificant  impacts  on
O Implementation of monitoring for migratory migratory bird flying course
birds such as Hamingos in accordance with inmudflat area.
CRZ dearance gengrd condition on July note) Didribution area and
2013. flying course should be
O Implementetion of the compensatory identified through basdine
mangrove plantation in accordance with CRZ urvey prior to congruction
dearance specific condition (5 times of sage
cutting mangrove: 0.1776 hax 5=0.888 ha) | O Predressed super Sructure
where MoEF gppoints shdl be used in the mud flat
O It is recommended that implementation of aea for condruction as
detailed basdine survey for fauna & floraand committed on CRZ clearance
preparation of monitoring plan in the prgect| O Lighting which does not give
areabefore design-build sage. sgnificant adverse impacts to
roogding area of Flamingos
E should be ingdled in
5 accordance with  CRZ
'E clearance specific condition.
o O Prohibit using vehide horn in
g mudflat section (Installation
P4 of sgn boards).
O Implementation of
monitoring for  migratory
birds such as Hamingos in
accordence with  CRZ
clearance generd condition
onJduly 2013.
O Implementation of
gppropriate management and
maintenance of mangrove
plantation area
11 Hydrology [0 The monitoring of the tiddl level and current | Same monitoring and mitigation | Contractor MMRDA &
should be conducted & the bridge Stes by | messures during  congruction | (Condruction | Generd
ingalling water larm system during and &fter | shal bedone Company) Conaultant
the condruction. (PMC & EC)
O The bathymetric survey around the MTHL
should be conducted periodicaly, and will be
confirmed thet the sea bed level ishigher than
the design scour depth.Designing of bridges
with sufficient capeacity not to giveimpactson
tidal conditions.
O Thereshdl benowater drawl in CRZ area.
12 Topography  and | O Indtallation of dope and  sabilizing| Not required Contractor MMRDA &
geology embankment with appropriate messures (Congruction | Generd
(Topography, Soil Company) Consultant
and Geology) (PMC& EC)
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Item Mitigation Measures Responsihility
Ar n Rapid EIA »
b . 23220; During Condiruction Operation '"p':::ya'm Responsible Agency

13 O Implemention of SIA; Monitoring based on SIA MMRDA MMRDA

. Holding consultation medings for
Invalunizry uMesadirgdmpamim policy.
resattlement Implement.alm of' ' adequate
compensation on JCA Guiddines
Implementation of livelihood restoration
program based on SA.

14 The poor O Implementation of SIA Monitoring based on SIA MMRDA MMRDA

16 Locd  economy | O Implementation of SIA Monitoring based on SIA MMRDA MMRDA
such as
employment  and
livelihood
(Quality of
LifeFsheries)

17 Land use and |O Holding conaultetion  medtings for| OO0 Management of gppropriste | MMRDA MMRDA
utilization of locd underganding of compensation policy and land use in accordance with (propoe to
resources  (Land livelihood regtoretion programs for affected approved land use plan dong MCGM  and
usFisheries) personsincluding fishermen. theroad. CIDCO)

O Implementation of adequate compensation
for affected properties based on JICA’s
Guiddines.
O Implementation of livdihood restoration
program for income loss for fishermen based
on JICA’s Guidelines.
19 Exigting sca | O Implementation of SIA Monitoring as required Contractor MMRDA &
E infrastructures and (Congtruction | General
é svicess Company) Conaultant
& (Utility  services (PMC& EC)
T and  community
(% SEverance)

2 Loca conflicc of |0 Locd workforce is prioritized  for| Not required Contractor MMRDA &

interests congtruction of MTHL (Congruction | Generd
O Implementation of gppropriate education for Company) Consultant
hired workers from other area.and countries. (PMC& EC)

24 Landscape O Adoption of gppropriate design and color | Not required Contractor MMRDA &
(Aesthetics  and hamonized with  surrounding  current (Congruction | Generd
landscape) landscepe Company) Conaultant

O Landscaping of borrow pits (PMC & EC)
27 Infectious diseases | O Indalation of sufficient drainagefadilitiesnot| O Inddlation  of  sufficient | Contractor MMRDA &
suchasHIV/AIDS to provide hebitat for vector mosaito. dranege fadlities not to | (Condruction | General
O Provison of adequate temporary sanitetion provide habitat for vector | Company) Conaultant
fadilities mosquito. (PMC & EC)
O Enforcement of medicd screening and| O Implementation of periodica
periodical medica check-up. maintenance for drainages
O In order to prevent soread of infectious and bridges.
diseases such as HIV/AIDS, awareness of the
laborsand locd inhabitantsis promoted.
28 Labour O Implementation and follow relevant laws and | Not required Contractor MMRDA &
Environment regulations  “Building  And  Other (Congruction | Generd
Congruction Workers  (Regulaion  of Company) Conaultant
Employment and Conditions of Service) (PMC& EC)
Act,1996” and “The building and other
construction worker’s welfare cess Act,
1996” and IFC Peformance Stendard 2
Labor and Working Conditions
29 Accident O Secure assgtance from locd police for traffic| O Implementation of | Contractor MMRDA
) control during construction phese. advetissment  for  traffic | (Congtruction
® (Accident O Safety messures will also be undertaken by|  safety campaign. Company)
5 hazards and ingtalling road signs and marking for sfeand | [0 Prepare and  adminiser a | in
safety) smooth movement of traffic. monitoring sysem on road | consultation
O Setting up of gopropriate detours. accidents. with  Traffic
O Redricting mohilization speed in the| O Inddlation of Sgn board and | Police
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Area

(on Rapid EIA

Item Mitigation Measures

Responghility

Operation

Implementation

A Regponsible Agency

condruction Ste.

Ingdlation of parking for idling condruction
machines.

Ingaling gate structure at the entrance of the
congruction Siteto st up restricted area.
Deploying flagmen &t the gate and crossing
pointsof the congruction vehicles
Ingdling fence around the congtruction Steto
keep out local people such aschildren.
Ingdlation of lightning in the night time near
congtruction area.

Labourers will be equipped with proper
safety gearslike hdmets gloves and gumboot.
Periodic hedth check-up of condruction
worker.

Sfety training for the workers and sfety
patrol & the congruction Ste by supervisors.
Monthly ssfety meeting

road making for gpeed limit.
O Enforcement  of
contrals by police

Department
treffic

Cross Boundary
impacts and
climate change

oo o o o o o o o o

Replanting mangrove and stregt trees same
amount of cutting trees

(Replanting of mangrove shdl be done 5
times of cutting trees in CRZ &s per specific
condition on CRZ dearance)

O Maintenance of planted trees
and  mangroves
periodicd ingpection

MMRDA MMRDA

through

Source: JICA Study Team

Additionally all committed specific conditions on CRZ clearance on 2013 will be conducted
by MMDA as shown in the next table.

Table7.1.2 Mitigation Measureson CRZ Clearancefor MTHL

No. Conditions Response on Mitigation Messures
As per the CRZ natification, 2011, &t leest five times the number of mangroves
deﬂroyed/gjt during the condruction ”0.‘3 shall be re.planted..Mmgove MMRDA will replant 5 times of cutting mangrovein
1 plantation in an area of 30 ha shdl be carried out as committed againgt loss of the appainted areaby MoEF
0.1776 ha of mudflatsmangroves. Permisson from the High Court of Bombay
shal be obtained with respect to mangrove cutting.
, | Proponent shall provide lighting in corsing in consulting with the Bombay r;g:z%‘gg ;3‘1‘; trcag'zc ;%mﬂg:i?};drgs'si
Natura History Society so asto minimize thelikely impactsto the migratory birds ae
3 All the congruction equipment’s shdl be provided with exhaust Slencers as | Low noise congtruction machines and with exhaust
committed slencer isingaled during construction
4 Noise containment barriers shall be provided on both sdes of thebridgeinmudflat | Noise barrier is inddled in CRZ and roosting
aress (CRZ-1A) so asto minimizethe likdy impactsto the migratory birds [feeding are of migratory birds such asflamingo
) . . Dreading and reclamation is not planned on this
5 There shal beno dreading and reclamation for the project project inthe CRY.
6 Pre-gressed super sructure shdl be used in the mud flat area for condruction as | Pre-gtressad super structure will be used in the mud
committed flat ’aea CRZ
The muck materids shal be andyzed prior to dumping / disposa intheidentified | The muck soil is generated from excavated points of
7 locations with the goprova of competent authority to ensure thet it do not cause | piles The excavated soil is analyzed and disposed at
any impact to the environment designated and authorized dumping Ste.
H’W informed that there is no fishing alelt;{ |n'the aea gnce it .|s a Sufficent presoript vericd  desrance  under
8 navigation channd for the nearby ports. However, navigation channd is provided discussion with rdevant authorifies.
with 25mfor shipsand 9.1 m for fishing boats
All recommendation of the Maharashtra Coedtd
9 All the recommendations of the MCZMA shdll be strictly compiled with. Zone Management Authority will be reflected to
mitigation meaaures, if any
No buildingisplannedin CRZ.
10 There shal beno building congtruction beyond 20,000 sgm. Only toll gate is planned out of CRZ in Navi
Mumbai sde
11 There shdl beno water drawal in CRZ area No polluted water from project in CRZ. However
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gorm water will be flow down from the road in
MONSOoN SEasoN.

There shdl be no disposa of solid or liquid westes on coastd area. Solid waste
Management shall be as per Municipa Solid (Management and Handling) Rules,
2000.

There is no activities to discharge and dispose solid
and liquid waste from project activitiesin CRZ

Sawage shdl betrested and the Treatment Fecility shall be provided in accordance
with the Coagtdl Regulation Zone Natification, 2011. The disposa of treated water
shal conform to the regulations of State Pollution Control Board.

Sawage induding polluted water and night soil does
not generate from project activitiesin CRZ

14

The project proponent shall st up a separate environmental management cell for
effective implementation of the stipulated environmentd safeguard under the

supervison of aSenior Executive

MMRDA will setup environmental management cdll
for MTHLin MMRDA

15

The funds eermarked for environment management plan shal be included in the
budget and thisshdl not be diverted for any other purposes.

MMRDA will securebudgefor MTHL

Source: CRZ Environmenta Clearance (MOEF 19" duly 2913)
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7.2. Environmental Monitoring Plan
7.2.1. Congtruction Phase
Environmental monitoring plan for pre and during construction phase is proposed as follows.
Table 7.2.1Environmental Monitoring Plan Pre and During Construction Phase
Impacted Sandard
§ Itemon . Cogt Central Pollution Control
8 No JCA Parameter Method Location Frequency ayear (INR) Boerd (CPCB) — Miristry of
Guideiines Evironment & Forest (MoEF)
1 Airpdiution (SO, NO, PMpSame method &g 2L ocations 4 times / year x Nationd Ambient Air Qudity
PM,s, O;, Pb, COJbasdinesurvey where baddine| 45years Sandads (NAAQS) by
NHs, CsHe, BaP, As|Or Egdablis  fixed monitoring weas| (Once every Centrd  Pollution  Control
Ni, CHyand CO, monitoring station a carried out. quarter Board (CPCB)
(14 Items) 2 locations 2 locations | —Summer, (Standard for 24hrs. Indugtrid
Sewri and Shivgi | Winter, and Residentid/ Ecologica
Nagar) post-monsoon) Sengtiveareq)
(24 hriday for 2 - S0, 80/80ugm®
congecutive NO,: 80/ 80ug/m®
working days per 1800,000 PMyo: 100/ 100ug/m®
week for 2 weeks PM ,5: 60/ 60ug/m®
except CO which Os: 180/ 180pg/m®
is8 hr/day) Po: 1.0/ 1.0ug/m®
CO: 04/04mg/m®
NH: 400/ 400ug/m®
CeHe: 0.5/ 0.5ug/m*™)
BaP. 0.1/ 0.1ug/m*™
As 0.6/ 0.6mg/m*=
- Ni: 20/ 20mg/m?@®
2 Water pH, BOD, DO, | Same method as | 3Locations 4 times / year X Marine water qudity
pollution Turbidity and | basdinesurvey Near excavated| 4.5years Sandards — Class SW-IV
0&G aea in Zone I Harbour Waters (MPCB)
(Sewri mudflat), | Once every - pH:659
5 Zone Il and| quarter - 810,000 DO: 3mg/l
= Zone IV whee| Summe, Winter Turbidity: 30 NTU
§ basdine and BOD: 5mg/l
monitoring  was| post-monsoon 0& G:10mg/l
carried out.

3 Wadte Volume of waste | Record volume | 3 L ocations 4 times / year X Municipal  Soild Waste
0il, cutting tree | of generated | (1. Sewri camp| 4.5years Management Rules, 2013
and domedtic | wedte dgte
garbage 2. Mangrove Gengaed waste shdl be

cutting area reussd or digpossd &

3. Navi Mumbai designated Ste.

camp site)) (The congtruction waste can be
dumped in legdly authorized
dumping grounds in Navi
Mumba by CIDCO with
asociation of Navi Mumbal

324,000 Municipa Corporation

(NMMC) which is located in
Tdoga Remaning i.e from
Mumba sde, MMRDA can
be taken care of and dumped
the condruction wede in
asociation  with  Municipa
Corporation of Grester
Mumba  (MCGM) on
autthorised dtes i.e Deonar,
Mulund and Goral.
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Impacted Sandard
§ N Itemon Paramet Method Locati Fr Cogt Centrd Pollution Control
5 aca o on AEYAYH | (1NR) Board (CPCB) — Mirnistry of
Cuideines Evironment & Forest (MoEF)
4 Sail Heavy Metds & | Same method as | 2 Locations 1times/ year X Soil Pollution Standad in
ag | Contamingi | Oil & Grease basdine survey 1 Excavated | 4.5years India(MOEF)
8 on/sediment | (6-10 items shall muck soiland 2. - Cd:0.01mg/l
aion be sdected from socked il in Leed: 0.01mg/l
Sail pallution the yad from Chromium (\2)5
sandards) cutting area 0.05mg/l
108,000 Arsenic:0.01mg/l
- T-Mercury: 0.0005mg/l
- Copper: 125mg/kg
some items shall be sdected
from totdly 25 gandards
items)
5 Noise and | Ambient and road | Same method as | 3Locations 2 times / year x -Congruction Noisg
vibration dde noise | basdine survey | (L. Sewri, 2. ST| 45years 85dB(A)
(dB(A)Lagy) (continuous 24 | migratory  bird -Ambient Noise Standardsin
hrs) digribution aea India (dB (A) Ley)
ST500-5500, 3. Lindugtrid Area
Shivgii Ngagar) Day Time: 75 (6-22hr)
Night Time: 70 (22-6hr)
Note) No2 and 3 108000 2.Commercid Area:
locations  where ' Day Time: 65 (6-22hr)
basdine Night Time: 55 (22-6hr)
monitoring  was 3 Reddentid Areax
carried out. Day Time: 55 (6-22hr)
Night Time: 45 (22-6hr)
4.SlenceZone
Day Time: 50 (6-22hr)
Night Time: 40 (22-6hr)
- Condruction vibration
75dB
-Vibration Sandards
Vibration Same method & . roadsde .
B Lo o basal!nesurvey + ditto 2 times / year X 51000 1 Commerad/lndusmd Area
mmeec) (continuous 24 45vyears ’ Day Time: 70 (7-20hr)
hrs) Night Time 65 (20-7hr)
2. Resdentid Area:
Day Time: 65 (7-20hr)
Night Time: 60 (20-7hr)
9 1.Monitoring  of
ad mudflat conditions Sonificat impacts are not
10 induding Ocular ingpection caused by the project
faunaflora and quantitative
2. Monitoring of | survey Note)
Cutting Tree and Detailed monitoring plan
replantation/ 1-1. Fauna-Hora will be stup during basc
trangplantingarea Line-Point design stage
3Monitoring  of | censusand record
E Mangrove number and Sandard for Soil; Table6.1.15
S Protected Plantation  aea | gppeared pecies | Along  MTHL Sendar  for Ecologica
% Area gppointed by | -2 Mangrove | dignment  and| 4 times/ year x 6.480.000 Parander:
i MoEF dendty and | mangrovereplant | 4.5years T - Netprimary Productivity
5 [Ecosystem | 4 Moniitoring of | community aea <1500 mgC/m3/day a
S sedimentation soil | survey surface
and  ecologicd | 1-3: Benthos Chlorophyll-a
parameter Survey <4mg/m3
(18items on Table | 2-1: Cutting tress Phosphate: 0.1-90ug/l
6.1.15 for soil and | confirmation Nitrate: 1.0-500ug/l
7 items such as | 31.  Mangrove Nitriter <125ug/l
1)Netprimary urvey in  the Particulate Organic
productivitye, replanted area Carbon: 10-100mg/m®
2)Chlorophyll-a, S02: 10-5,000ug/1
3)Phosphate,
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Impacted Standard
§ Itemon Cogt Central Pollution Control
No Perameter Method Location Frequency a
5 aca AEYAYH | (1NR) Board (CPCB) — Mirnistry of
Cuideines Evironment & Forest (MoEF)
A)Nitrate,
5)Nitrite,
6)Particulate
Organic  Carbon,
7)S0)
11 Food level .
2L ocations
il A times | vear x Project activities and sructures
. : Vi )
Hydrology Hooding sitution a:?g:taim g (CRZ a Sewri A5vears 540,000 | does not cause flooding and
Precip ad  Shivgi| =Y impectson tidal conditions
periods
Nagar)
12 2L ocations
viad  arvey | o Etgba::khmgem The 1S | pakment sl be
Topography | Condiions  in survey: o Tter | 4 times / year x | induding ) .
and Geol embankment aea about Sability of | in Shibgi Negar 15vear's with  Nol7 dabilized without ay
oy avbakment  |and 2 Cutiing| =Y landdideand cracks
. Land use
arenat toll gatein
Chirle)
13 | Involuntary | Payment and | Conaultation .
rescttiament |implementation  of [ Medting  andior Compenstion  shell~ be
. . . . Rder to SA completed prior to actud
socid asddance in| Survey  with  the| Affected area . . -
. . monitoring plan condruction  adtivities  and
aoodanoe - with project  alfected securelivelihood standards
SIA persons (PAPS)
14| Thepoor i 1ditto 1ditto 1ditto ReetoSA | 1ditto
monitoring
16 | Locd plan
economy
seh B g 1ditto 1ditto 1ditto Tditto
employment
and
livelihood
17 | Land  use 2L ocations .
ad Staion  of o (Sewri and Navi| . . Designated land use shall be
__— . Confirmation of o ... | 2times/ year X secured without any unplanned
utilization of | edtablishment  of Mumba dde in 180,000
land usemep 45vyears devdlopment by loca people
locd land usemap the Affected
and devopers
E resources areq)

19 | BExiging )

é sdd ition of Rde to SA Refer o SA ﬂleted 0ﬂrior Tﬁ” ail.blde

& infragtructur | facilities to  be | Ocularingpection | Affected area T monitoring peed priar f

n and | displaced monitoring plan plan condruction  activities and

g s securelivelihood standards
savices

22 | Locd —— 2L ocations 4 times / year X

coflicc of | Congtruction Confirmetion  of (camp ste in| 45years Employment opportunity shall
3 ) workers ligt from j _ 180,000 f .
interests worker’s township contractor Sewri and Shivgi be provided fairly
Nagar)

24 | Landscape 1 Location 1 time / year X Color of gructure shall be
Condition of | . . N o 45year adopted  monatone  color
landscape Visil inspection S(\g/?r,ivFort) from | (Dry season) 22500 | | rmonized with surrounding

landscape

27 | Infectious . 2 Locations 4 times / year x

diseases Number of Che‘:tfgma'o” Ig (camp ste in| ASyears 180000 | Infection diseeee rete shal not

such as | infected patient from contractor Sewri and Shivgi be caused by the project

HIV/AIDS Naggar)

28 | Labour 2 times / year x “Building  And  Other
Erwironmen gion Confirmation of | 2L ocation 45years Construction Workers
t worker's sdfety  devices | (camp sSte in 90000 (Regulation of Emloyment and
condition and  conditions | Sewri and Shivgi ' Conditions of  Savice)
viainteviews Nagar) Act,1996”, “The building and

other construction worker’s
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Impacted Standard
§ N Iltemon Paramet Method Locati Fr Cost Centrd Pollution Control
5 aca o on AEYAYH | (1NR) Board (CPCB) — Mirnistry of
Cuideines Evironment & Forest (MoEF)
welfare cess Act, 1996” and
internationa standards such as
“IFC Performance Standard 2
Labor and Working
Conditions”
29 | Accidents Number of | Confirmation of | 2Locations 4 times / year X Any accidents are not caused
accidents acddents  ligt | (camp  ste in| 45years by construction
from locd | Sewri and Shivgi
govenment and | Nagar) 180,000
Sate Treffic
E Police
5 Department
30 | Cross Monitoring of
Boundary replanting  and
impects and | transplanting trées | Refer toNo.9 and 10
dimae and mangrove
change

Total Cog during Congruction :

8,140,500 INR for 4.5 years

Source: JICA Study Team

722.  Operation Phase
Environmental monitoring survey plan for operation phase is proposed as follows. Proposed
monitoring period is at least three(3) years.
Table 7.2.2Environmental M onitoring Survey Plan during Operation Phase
Impacted Sandard
g; N Itemon Paramet Method Locati Fr Cogt Central Pollution Control Board
3 JcA o on AENYAYE | 1NR) (CPCB) —Ministry of Environment &
Guiddines Forest (MOEF)
1 Airpollution (SO, NO,, PMpSame mehod e 2L ocations 2times/year x3 Nationd Ambient Air Quaity Standards
PM,s, O;, Pb, COjbasdinesurvey years (NAAQS) by Centrd Pollution Control
NHs, CeHe, BaP, AS|Or  Esteblis  fixed (1. Embankment Board (CPCB)
Ni, CH;andCO,  |monitoring stationat 2 of Inter Change| (Once every (Standard  for 24hrs  Industrid  and
(14 Items) locations in Shibgi Nagar| quarter Resdermd/EcoIogm Sengtiveared)
and 2 Cutting| —Summer, S0O,: 80/ 80ug/m?®
aeaa toll gaein| Winter, NO.: 80/ 80ug/m®
Chirle) post-monsoon) PMy5: 100/ 100ug/m?®
(24 hr/day for 2 600,000 PM 55: 60/ 60ug/m®
consecutive Os: 180/ 180ug/m®
working days per Po: 1.0/ 1.0ug/m®
week for 2 weeks CO: 04/04mg/m®
5 excgpt CO which NHs: 400/ 400ug/m®
5 is8 hr/day) CsHe: 0.5/ 0.5ug/m™=)
2 BaP: 0.1/ 0.1ug/m*™&
As 0.6/ 06mg/m
Ni: 20/ 20mg/n@)
2 Water pH, BOD, DO, | Same mehod as | 3Locations 4times/year x3 Marine water quality Standards — Class
pollution Turbidity and | basdinesurvey years SW-IV Harbour Waters (MPCB)
&G Zone I (Sewri pH: 659
mudflat), Zone| Once every 540000 DO: 3mg/l
Il and Zone IV | quarter - ’ Turbidity: S0NTU
where  basdine| Summer, Winter BOD: 5mgll
monitoring was| and 0& G:10mg/l
carried out. post-monsoon
4 Sail Heavy Meds & | Same mehod as | 3Locations 1time/year x 3 Soil  Polluion Standard  in  India
Ard Contaminati | Oil & Grease basdine survey years 108,000 (MOEP
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Impacted Sandard
g; N Itemon Paramet Method Locai A Cogt Central Pollution Control Board
5 Jca o on RENYAYE | 1NR) (CPCB) — Ministry of Environment &
Guiddines Forest (MoEF)
8 on/ (510 items gl (Zore 11, 11l and Cd: 0.01mg/l
sedimentatio | be sdected from 1)} Lead: 0.01mg/l
n Sl pallution Chromium (V1): 0.05mg/l
standards) Arsenic:0.01mg/l
T-Mercury: 0.0005mg/l
Copper: 125mglkg
(some items shdl be sdected from
totally 25 gandardsitems)
5 Noise and | Ambientandroad | Same method as | 2Locations 2times/year x3 Ambient Noise Standards in India
vibration sde noise | basdinesurvey years (dB(A) L)
(dB(A)Lag) Sewri and Shivai Lindugtrid Area
Nagar where Day Time: 75 (6-22hr)
basdine Night Time: 70 (22-6hr)
monitoring  was 2.Commercid Areax
carried out. 48000 | Day Time: 65 (6-22h)
Night Time: 55 (22-6hr)
3 Reddentid Areax
Day Time: 55 (6-22hr)
Night Time: 45 (22-6hr)
4.SlenceZone
Day Time: 50 (6-22hr)
Vibration Same method as 2times/year x3 V’i\llla?zizlnm letoa(nzja?zz (e to
Egr?Vsac)Lm o | besdinestivey yers Japanese gandardsalong theroad)
1. Commercid /Industrid Area
24000 | Day Time: 70 (7-20hr)
Night Time: 65 (20-7hr)
2 Residentid Area
Day Time: 65 (7-20hr)
Night Time: 60 (20-7hr)
9 Protected 1.Monitoring  of
ad | Areal mudflat Sgnificant impacts are not caused by
conditions the project
1o | Eeosstem | ing
faunaflora Note) Detailed monitoring plan will
2. Monitoring of be setup during basc design sage
Cutting Tree and | Ocular ingpection Sandard for Sail; maintext Table6.1.15
replantation/ and quartitative Standardsfor Ecologica Parameter:
trangolantingarea. | survey Netprimary Productivity
3Monitoring  of <1,500 mgC/m3/day a surface
Mangrove 1-1. Fauna-Hora Chlorophyll-a
Plantation  aea | LinePoint census <4mg/m3
§ gppointed by | and record Phosphate: 0.1-90ug/l
MoEF number and Nitrate: 1.0-500ug/l
é 4. Monitoring of | gppeared pecies :Iong memMT:_I"j 2times/ 3 Nitrite: <125ug/l
g sdimentation ol | 122 Mangrove | 29" | UMSIVEI X2 | 5 150,000 Paticlade  Organic  Carbon:
™ ad  eoogcd | densty  and | TngrOvereplant] years 10-100mg/n?
& parameter commurity survey | ¥ S02: 10-5,000ug/!
=z (18items on man | 1-3: Benthos
text Table 6.1.15 | Survey
for sl and 7 | 2-1: Cutting trees
itens such & | confirmation
1)Netprimary 31 Mangrove
productivitye, rvey in the
2)Chlorophyll-a, replanted area
3)Phosphate,
A)Nitrate,
5)Nitrite,
6)Particulate
Organic  Carbon,
7) S0,
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Impacted Sandard
g N Itemon Perameter Method L ocation A a Cogt Centra Pollution Control Board
5 Jca RENYAYE | 1NR) (CPCB) — Ministry of Environment &
11 | Hydrology mrmla/d 2L ocations
duri high Atimes/ vear X Project activities and Sructures does not
Hooding stuaion "9 (CRZ a Sewri 360,000 | cause flooding and impacts on tida
precipitation ad  Shivgi| XS conitions
iods
e Neger)
12 2L ocations
(1. Embankment
Topogrgphy | Conditions  in | /@ Suvey jof Inter Chenge| 5o ven s | Refr item | Embankment shall be stabilized without
and Gedl embankment area about Sability of |in Shibeji Negar 3years No 17 any landdide and cracks
ogy embankment and 2 Cutting
aeaa toll gaein
Chirle)
13 | Involuntary |Payment and . . .
resdtlement  |implementation of ltation Meamg Compensation shdl be completed prior
. . - landlor Survey with Rde to SA .
socid assgtance in the proiect affectes Affected area Monitoring plan to actud condruction ativities and
acordance with [ ¢ PO nap seourelivelihood standards
SA persons (PAPS)
14| Thepoor s 1ditto 1ditto 1ditto Referto SIA | 1ditto
monitoring
16 | Locd plan
g economy
5 Sh B i tditto 1ditto 1ditto 1ditto
g employment
s and.
(% livelihood
17 | Land use 2L ocations
and Situation of N (Sewri and Navi . Designated land use shdl be secured
iization of | eseblishent of | 0NN g sge in| ZUMeS/vearx3 60000 | withoutt any unplanned development by
locd land use map mep the  Affected| Y local peopleand developers
resources aes)
L ; 1ltime/year x 3
24 | Landscape Sondition Gl . 1L ocation y_ﬁ Color of sructure shdll be adopted
| Visud ingection | (View from D 15,000 | monotone color harmonized with
Sewri Fort) (Dry seeeon) surrounding landscape
29 | Accidents Number of traffic | Confirmation of |On  Mumbai | 2times/year x Any accidents ae not caused by
accidents accidents list from | Trans Harbour | 3years construction
locd government | Link 30,000
and Sae Trdfic
o Police Department
6| 30 | Cross Monitoring  of
Boundary replanting and
impects and | trensplanting rees | Refer toNo.9 and 10
dimae and mangrove
change

Total Cogt: 3,945,000 INR for 3years

Source: JICA Study Team

7.3.

Cog, Financial Sour ce and Frameworks

The objectives and design of the EMP and Environmental Monitoring Plan was described in
earlier sections of this chapter. There is anecessity to form a proper ‘Institutional Framework’
for the effective implementation of the formulated environmental management & monitoring
plan. The elements of this ‘Institutional Framework” will co-ordinate and work with each
other throughout the project, i.e. during pre-construction, construction & operation stage. The
implementation of formulated environmental mitigation measures comes with a cost so the
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budgeting of EMP is necessary and a so the financia source that will provide this budget, are
discussed in this section.

The suggested elements of ‘Institutional Framework’ for implementing EMP of MTHL
project will be asfollows:

a MMRDA - Project Implementing Agency (PIA) and Environmental Cell
b) Financial Source— JICA & MMRDA
¢) Project Contractor — Construction Company (PC)
d) Genera Consultant
Project Management Consultant (PMC)
Environmental Consultant (EC)
e) Environmental Authorized Agency - Statutory Bodies (Authorities)
Maharashtra State Pollution Control Board (MPCB)
Ministry of Environment and Forests

The Environmental Authorized Agency will not be a direct part of “Institutional framework’
but it will hold controlling authorities on it. It will review and approve the reports submitted
by the PIA and can take necessary further actions, if any.

The above stated elements are part of the ‘Institutional Framework’ who will work together
to effectively implement the formulated ‘Environmental Management Plan’. The roles &
responsibilities of these elements are given in Table 7.3.1 Roles & Responsibilities of
Institutional Framework.
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Table7.3.1 Environmental Management and Monitoring Organization
Stage Name of Roles & Responsibilities
Organization
Project | mplementing Agency and Environmental cell — PIA
Pre- MMRDA Initiate the co-ordinate process among the concerned organizations (Elements of
Construction & Institutional Framework) for EM P implementation.
Construction Overseeing the implementation of the EMP by the PMC
Approval of ‘6 monthly - Environmental Compliance Report” submitted by the EC and
respond necessary action. After Approval sending the report to the MPCB.
Finalization of the SIA during detailed design.
Facilitate relocation of people & monitoring actual payments of compensation to affected
stakeholders such as landowners, Structure owners etc.
General Consultant
Project Management PIA will get the EMP implanted through PMC.
Consultant (PMC) PMC will work in association with Project Contractor (Construction Company) & the
Environmental Consultant (EC) on afull time basis at the project site office.
PMC will mainly look after managing engineering & construction related activities.
Environmental EC will look after implementation of approved environment measures on site. EC will be
Consultant (EC) in constant touch with PMC & Project Contractor
EC will facilitate PIA to obtain mandatory ‘Consent to Establish’ certificate from
Maharashtra State Pollution Control Board (MPCB) before start of the Construction on
site.
EC will get the 6 monthly environmental monitoring done from the MoEF approved
laboratory.
EC will prepare an ‘Environmental Compliance Report (ECR)’ describing Status of
approved Environmental Mitigation measures on site (submitted by PC) and Monitoring
of Environmental Attributes (submitted by MoEF Approved Laboratory) on a six
monthly basis and will submit it to the PIA for their approval. PIA will then submit the
approved ECR to the MPCB.
Project Contractor - PC
Construction PC will implement approved EMP (mitigation measures) as directed by PMC &
Company Environmental Consultant.
The PC will submit the report for all conducted mitigation measures on site to the EC on
asix monthly basis.
Operation Project Implementing Agency — PIA
(Twiceinayear | MMRDA PIA will oversee the compliance status of al environmental measures through their
X 3 years) appointed consultants
Appointed Consultant | Periodical inspection & maintenance of the MTHL
by MMRDA EC will facilitate PIA to obtain mandatory ‘Consent to Operate’ certificate from
Maharashtra State Pollution Control Board (MPCB) before start of operation of the
project.
EC will prepare annual ‘Environmental Statement (Form V)’ as mandated in CRZ
clearance and submit to PIA for their approval. PIA after reviewing the same will submit
to the MPCB.
Source: JCA Study Team
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Reporting Reporting

Funding Agency (JICA)

Monitoring  Fes " Maharashtra Pollution Control Board
MCB (Statutory Body)

MCB (Statutory Body)
\ 4
General Consultant
Project Management Environmental
Consultant Consultant
Reporting Inspection/ Monitoring
v
Project Contractor

(Design-Built Company)

Source: JICA Study Team

Figure7.3.1 Proposed Environmental Management and Monitoring | mplementation
Organization

All cost for environmental management plan such as mitigation measures are including in the
physical contingency of project construction cost. On the other hands, cost for project

management such as Environmental Cell in MMRDA will be securedonMMRDA annual
budget.
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CHAPTER8 STAKEHOLDER MEETINGS

8.1 Objectivesof the Megting
It is mandatory to conduct local level stakeholder meeting twice for this EIA based on draft
EIA process as per JICA Guidelinesfor Environmental and Social Consideration (2010).
Main objectives for holding local stakeholder meeting are shown below;

v' To make aware stakeholders about the proposed MTHL project and project
related proposed actions both before and after development decisions are
made

v" To understand the concerns of loca project affected people and others who
have plausible stake in the environmental impacts of the project.

v' To inform stakeholders about the environmental and socia adverse and
positive impacts of the project.

v" To exchange opinions regarding project and environmental issues

v" To minimize probable adverse impacts of the project and to achieve speedy
implementation of the project through bringing in awareness among the
stakeholders about the benefits of the project

82 M eeting Natification and Language
(@) Scoping Stage
In case of “First Public Consultation”, the publicity of meeting was carried out by sending
separate “Invitation Letters” to the experts in various fields (as per JICA categorization
requirement) while the stakeholders were invited through telephonic as well as persona
invitation. The presentation was given in local “Marathi” language upon request of the
participants.
2 Draft Supplemental EIA Stage
In case of “Second Public Consultation”, the publication was carried out by putting an
advertisement in two local newspapers about three weeks prior to the date of the public
consultation meeting. The Marathi advertisement was put up in “SAKAAL” and English
advertisement was put up in “HINDUSTAN TIMES” newspapers. This presentation was
also given in “Marathi” language.
83. Schedule of the meetings
Following local stakeholder meetings were held in July & August-September 2015. The
schedule and agenda for stakeholder meetings are shown below;
Table 8.3.1 Schedule Stakeholder Meetingson EIA and SIA
Date& Venue Objectivesof themeeting Major Agenda Participants
7" July, 2015 Todiscussthesodid impactsof | Project outline, necessity of socid survey and - MMRDA
the project with thekey urvey items, basic compensation policy and - JCA Team
Shakhaoffice, Neer Shri | Stekeholders (Project ffected | dedlaration of cut off deta - Project Affected Persons
KrishnaHindu Hotd, people)
Sewri Gadi Adda,

Haji-bundar road, Sewri
(E), Mumba - 400 015

29" July, 2015 Toinform stakeholders about Project outline, Benefits of the project, Predicted - MMRDA
thepropased MTHL project & | environmental  impacts, practica mitigation - JCA Team
Committee Room, 6" Explanation of draft modified messures, monitoring plan and project schedule - Rdevant locd government
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Date& Venue Objectives of the meeting Major Agenda Participants

Hoor, MMRDA Office, Rapid EIA and formulation of (CIDCO, MPT & NPT,
B.K.C, Mumbai badic consenaus ASl, NEERI)

- Project effected persons

- Expertsfrom variousfidds

asper JCA requirement
25" August (SIA 2™ | To intimete to the stekeholders | Background, 18 SIA Stakeholder mesting (SSM), MMRDA
PC) about the result of BSES and | Result of BSES, Resdatlement & Rehabilitation JCA Team
Sewri Koli Samg Hal, | Resttlement & Rehabilitation | Policy of MTHL, Restlement Site, Requesting Project Affected Persons
22/1 Koli Samg | Policy of MTHL. opinionsfrom PAPs
CoOp.Society,  Sewri,
Koliwada (E), Mumbai -
400015
15" September, 2015 To inform/communicete to the | Opening Remarks, Project in Brief, Objectives & | - MMRDA Team
gakeholders and public at large | schedule of public consultation medtings, detailsof | - JCA Team

Sewri Kali Samg Hall, | about the findings of the draft | firgt public consultation of EIA, result of reformed | - Relevant local government
22/1 Koli Samg | supplementd EIA. To discuss | dudies,  Environmentd Management  Plan, (CIDCO, MPT & INPT)
CoOp.Society,  Sewri, | about the mitigation messures | Environment  Monitoring  Plan,  Prgject| - Expetsfrom variousfidds
Koliwada (E), Mumbai - | assuggested inthedraft EIA. Implementation Schedule, Exchange Opinions, asper JCA requirement
400015 Remarks - NGOs

- Project affected persons

Source: JICA Study Team

84.

(1)  Scoping Stage

1) Participants of the meeting
Table84.1 Major Participantsof Public Consultation on Scoping Stage

Summary of Stakeholder Meeting

Date& States Major Participants
Mr. PD. Mamdapure (Chief Engineer), Mr. SS. Varaskar (Superintending Enginesr),
MMRDA Mr. Yatin Skhalkar (Ex. Engineer), Mr. Vishram Patil (Chief, Socid Development Cell),
Mr. A.r. Bhiskar (Deputy Enginesr), Mr. G.G. Deshpande (Deputy Enginesr)
Dr. Shdini Tendon (Sdentig- NEERI), Mr. N. Vasudevan (IFS- Head Mangrove Cdl),
Other Goverment Mr. M.S.Chouhan (Superintending Archaeologist — Archaeologica Survey of India), Mr.
Mumbai, Maharashtra B.JPdil (Dy.Chief Enginear- Mumbal Port Trust), Mr. SK. Karhad (Ex.Engineer —
Sate CIDCO), Mrs. Y.A.Bhat (Manager (EC)- NPT)
29" July 2015 NGO andlor Commurity Ms Kdyan! (Project Ma'nager —Socid Sperjidist- CEED), Mrs. :gﬂwree Shinder
2.00-4.00pm . (Representative of Teacher’s Group), Mrs. Sunita Beloshe (Representative of Women;s
(a Committee Room, 6" specific group Group)
Hoor, MMRDA cffice, Dr. Qaisar Jama Ansari (Locd Medica Practitioner), Mr. Indradeo Midhra (Socia
B.K.C, Mumbai) Activig), Mr. Arun Mishra (Resdent), Mr. Vijay Ojha (Resdent), Mr. Jtendra Batkad
PAPs (Resident), Mr. Igar Khan (Resdent), Mr. Khdil Khan (Resdent), Mr. H.SBait
(Resident), Mr. Govind Bodke (Resdent), Mr. L.RAnwar (Resdent), Mr. Prabhakar
(Resident), Mr. Sayer (Resident), Mr. Hamidullsh Khan (Resident)
JCA Team Mr. Hironori Kuroki, Mr. Shinya Nageoka, Mr. Hrushikesh Kolatker, Dr. Prgakta
Kulkarni, Dr. Nilamberi Daripkar, Mrs. Prachi Surgj
Number of  Totd | Government: 12, PAPs 13, NGOs and Community Specific Group: 3, JCA Team: 6
Participants Totd: 34 (Mde 26, Femde: 8)
Source: JCA Study Team
2 Agenda

v" Explanation of the objective of the meeting by JICA Team

v Explanation of project background & project features by JICA Study Team
v Explanation of MTHL alignment by JICA Study Team
v" Explanation on need of Environmental & Socia consideration in this project
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v" Explanation on supplemental EIA and RAP outline (process, extent of impact and study
schedule) by JICA Study Team

v Explanation on Study Schedule (Timeline)

v" Exchange of opinions

(Note): Contents above was explained in “Marathi” language based on the materials prepared for SHM and RAP Socialization at scoping

stege

3 Magor opinion and summary of discussion
JICA study team initiated the proceedings and welcomed the gathering and explained about
the project in brief and EIA studies carried out. The study team presented the project and
EIA findingsin Marathi language to the participants. The meeting then opened for Questions
& Answers session. The maor opinions and discussions held in the meeting are given below:

Table84.2 Major Opinionsand Discussons of the Stakeholder M egting
Major opinion and Answer
No Question/Comment Answer
Name/Pasition Question Name/Pasition Answer
1 Scientig- Who will do the funding to the project? JCA Swudy It is expected that the funding to the project is from
NEERI Team “Japan International Cooperation Agency’’ (JICA).
Scientig- In which seeson the environmental monitoring | JCA Study = Post monsoon season monitoring was carried out inthe
5 NEERI is caried out? Whether Marine water & Air | Team year 2012.
quaity monitoring is covered in this Reformed JCA gudy Team will use the secondary data from
Rapid EIA? Pollution Control Board, if any.
Scientig- What activities ae planned in the  JCA Sudy JCA sudy Team has checked the old Rapid EIA
NEERI upplementary EIA? Team Report 2012 basad on the ICA guiddines, and will fill
3 out thegaps
Vibration Sudy and Socid Impact Assessment will be
covered in the Supplementa EIA.
Manager EC- Whehe Mangrove Management Plan & | JCA Sudy  All these will be covered in the EIA findized in the
NPT and Ecology Impacts are considered? Team September 2015,
4 .
Scientig-
NEERI
Superintending | How much is the digance between dignment | JCA Sudy | Around 3 km from thedignment to Elephantacave.
Archeedlogist —  and Elephanta caves? Elephanta Caves has no | Team With regard to provison of power, this cannat be
5 Archaeological | dectric connection. congdered under thisproject.
Survey of India | If project is pasing a& 1 km from Elephanta
Cavesthen dectricity should be converted.
PAP Long back, Mangrove Park was dedared in | JCA Sudy = JICA study Teamwill check onthis.
6 Sawri. Isthistaken into account? Team (After the mesting, It was confirmed that there isno
such park declared by a competent authority like
MOEF or Forest Dept.)
PAP Givedetails of Sum Rehabilitation Plan. JCA Sudy MMRDA caried out 100 household surveys earlier
Team and now 380 households survey is been carried out on
7 SIA survey. MMRDA will study these survey results
and follow MMRDA’s Compensation Policy for
Rehabilitetion.
PAP The PAP sad this is a good project and we | Socid MMRDA will take into account these points. But they
want such project. But the rehabilitation should | Development | cannot commit thet they can shift the PAPsin the same
8 be in the near areaor in the same area. Asper | Cdl, area & the moment. But they will see the situation and
new law, should get new and good homesand | MMRDA try to shift the PAPsin the nearby area.
commercid units.
PAP What about the houses which are nat inimpect | Sodid Those who are interested to shift, MMRDA will think
Zones? Development  positively regarding the same. MMRDA will follow
° Cdl, the pdlicy in view of JCA R & R policy. Housein lieu
MMRDA of house will be as per new policy. As per rule, 225
Sq.ft space will get per house If more than 225 Sqm
then MUTP palicy will befollowed.
PAP What about commerdid ares? Because these | Socid As per Government of IndiaAct, commerdid in lieu of
arenat taken into account. Development  commercid area policy is not there. Business may get
10 E:/IdI\LI‘RDA logt, but MMRDA will takeinto account the number of

busness dffected peasons and will think on

compensation.
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PAP Are worshipirdligious  places  taken into | Socid MMRDA will think on shifting of these places out of
1 aocount? g:l’dq’m project ROW (Right of Way). OR MMRDA will think
MMRDA on land compensation with discusson with thelocals.
PAP What if commercid areais above 3000 Syft & - Socid Theentitiement asper Policy is 225 o, ft. If theretitled
has more than two or three properties? Development . property, the maximum area compensated will be 750
1 Cdl, g ft. For Non Titled properties irrespective of their
MMRDA  gzes 225 g ft shall be given. For additiondl areaup to
750 o ft, they have to purchase it as per reedy reconer
rae
PAP If some people are not willing to shift thenwhat | Socid Government rules will be grictly followed during
will bethe solution? Development  development.
13 E/Idl\llI’RDA In many of the projects of MMRDA, it was observed
that people want their homes in the same building.
Temporary shifting will be given concerning with
Mumba Port Trugt. It will betill building congtruction.
Source: JCA Study Team

Source JCA Study Team

___Jg N

Figure 8.4.1 Photos of the 1% Public Consultation on EIA
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2 Draft EIA Stage

1) Participants of the meeting

Table8.4.3Participants of Public Consultation on Draft EIA Stage
Date& Sates Major Participants

Mr. Sanjay Sethi (Additiond Metropolitian Commisoner), Dr. Vikas Tondwakar (Joint
Director-Environment), Mr. P.D. Mamdapure (Chief Enginesr), Mr.Ravindra Mathepati (Dy.
MMRDA Coallector), Mr.Ramesh Badgujar (Tehsldar), Mr. SS. Varaskar (Superintending Enginesr),
Shri.Sanjay Yadav (DMC Co-ordination), Mr. Ar. Bhiskar (Deputy Enginear), Mr. G.G.
Deshpande (Deputy Engineer), Mr.Milind Paranjgpe (Executive Engineer)
INPT: Mrs.Y.A.Bhat (Chief Mamager-EC), CIDCO: Mr.JC.Cherian (Assgant Chief Enginesr),
Other Govermment MPT: Mr.V.M.Sonar (Executive Engineer)
BOAS@PIICA | o by ryvaNambiar (MD- CEED)
15th September 2015 | cAtegorization)
JCA Team Mr. Hironori Kuroki, Mr. Shinya Nagaoka, Mr. Hrushikesh Kolaikar, Mr. Vivek Kulkami, Dr.
PrgjaktaKulkarni, Mrs. Prachi Surgj, Dr. Nilambari,Daripkar, Mr.Y adnesh Vichare
Key PAPs Dr. Qaisar Jamd Ansai (Locad Medica Practitioner)
Dr.Rgu Kasambe (BNHS), Mr.Sujit Nawade (BNHS), IN.Sukhadwalla (Architect), Upendrarao
NGO and/or (Architect), Mr.Rgesh (MMKS), Mr.Anant Mundra, Mr. Ashotosh Gupta (TIFR), MsShweta
Community specific | Bhatt (CAT), MsDegpa (CAT), Mr. Prasad Khae (CAT), Ms. Vinni (CAT), Mr.Avinash Bhagat
group& others (Paryavaran Dakshata Manch), Rupa Dsouza, Bryan D’souza, Abhijeet Jagtap (Terra Nero
Enterprises), Mr.Anil (Eco-Echo), Mr. Hemant Mishra (EGIS India)

Government: 13, Experts asper JCA Categorization: 1, PAPs 66, NGOs and Community Specific Group: 17, JCA Team:
8
Totd: 105 (Mde 91, Femde 14)

Number  of  Totd
Percipients
Source: JCA Study Team

2 Agenda (common in both states)
v Explanation of the objective of the meeting
v Explanation of project outline by JICA Study Team
v" Intimation of result/findings of the supplemental draft EIA
v' Intimation of proposed mitigation measures
v Exchange of opinions
3 Magor opinion and summary of discussion

JICA study team initiated the proceedings and welcomed the gathering and explained about
the project in brief and EIA studies carried out. JICA study team presented the project and
EIA findingsin Marathi language to the participants. The meeting then opened for Questions
& Answers session. The opinions and discussions held in the meeting are given below:

Table84.4 Opinionsand Discussions of the 2™ public consultation Meeting
Major opinion and Answer
No Question/Comment Answer
Name/Pasition Question Name/Pasition Answer
1 NGO We want this bridge to come up asitisa | MMRDA Ok, we have noted these good suggestions.

good public fadility, but the bridge should
be redigned. Hamingos are coming here
and they day for 6 months We should
look & how we can save them. We
should use latest technology monitoring
progranme. Restoration program for the
mudflats so that flamingo habitetion area
can be kept secured and ditizens can
enjoy thenature
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Bridge should gart from MPT.

What aretheimpacts of the project on:

- Mairelife
Migratory Birds
Fisherman and fishing adtivities and
itsperiod
Remedia Measuresfor the PAPs
Earth strata impact for such 5 years
long period
In the event of accidenta rdease of
gases
Aqudticlife

JCA Study Team

The plen is to minimize the congruction
through congtruction of pillarswith larger spans
Rain water & sorm water will be discharged
through the piles and not directly, in seato avoid
turbidiity.

Noise & vibration impactswill beminimized by
ingdlation of noise barriers with edge treatment
o that thiswill dso mitigate theimpect of street
lights on the aquetic biota pecialy flamingos.
Riling/boring will be there for pillars and the
outcomes will be digposed as per CRZ
notification. Shorter spans will only be at
interchangesin areaat 50 mts

Do dl documents are open to public and
arethey in Marathi? What are theimpects
on fishing activities and fisherman? What
aremitigation meesures?

JCA Study Team

Draft EIA will be submitted on 25" September
and then it will be available on JCA webste
Committee will be formed in one week to
decide the impects and mitigation messures for
Fisherman and Fshing activities.

What about draft EIA reports and current
daus and updates Whether detailed
studies on migratory birds and fauna are
been carried out? 150 ecies are noted
in this area. 15000 flamingoes for 6 to 7
months vist this place Not only noise
barriers but dso trees should be planted.
Project will leed to environment
degradation due to upcoming traffic on
proposad  link  bridge  Impacts  on
mangroves and its cutting. Moddling
should be jugt like Bandra Worli Sea
Link.

JCA Study Team

Draft EIA will be submitted on 25" September
and then it will be available on JCA webste
Here only piers will be coming. There is no
eroson because of piers  Hamingoes came in
1994. They are well noted Hill under Vashi &
Airdli bridge without any mitigation measures.
But in this proposed project except congruction
period no such impacts are anticipated. No
eoson is expected. Mangroves generdly
increesed  due to  dltation.  Mangrove
replantation will be carried out as per CRZ
clearance

What hgppens to public trangport like
trains? Treffic studies are done? What
will be the tall cost? Will it cause
financiad burden?

MMRDA

No ralway is part of the project. Navi Mumbai
has dreedy plan of development of an arport.
Toll cost will befor al. Toll cost will befixedin
such away tha peoplewill usethe bridge

Aretrainsincluded in thisproject?

MMRDA

No, Trainsarenot incduded in thisproject.

In proposed project area sanctuary is
declared. Dumping is going/operationd at
Kanjur & JNPT. What will be the impact
if such delinestion will happen?

MMRDA

The digance between Thane crek ad
sanctuary is far. We have caried out traffic
studies and reported in EIA. Hamingo study is
caried out by the exparts and only after this
designisfixed.

Beng a member of IIE, this project is
very important and is proposed from long
time. How this project will help to cope
with increasing traffic and spead levd?
The baance should be done for postive
impactsfor both humansand flamingoes

MMRDA

The benefits and cogt cannot be thought at this
sage But yes, baanced approached will be
maintained in thisproject.

Thane creek isfar from sanctuary. But are
necessxy gpprovals obtained for the
proect and ae thee factors been
considered?

JCA Study Team

Like no other proects in this projects
environmentd impects are consdered. It is
dready explained that al necessary gpprovas
are obtained. Now internationd and loca
experts ae looking and studying about
flamingoes. Hence dl the points will be covered
and reported in the supplemental EIA. New
technology is proposed, but till we are open for
good suggestions which will be discussed with
JCA to enaure that this project will not creste
environmenta disagter but for further projectsit
will bean example

Does this project impact tidd pattern?
And do the pillars cause impact on
environment? What are the mitigation
measures?

MMRDA

The Centrd Water and Power Research Station
(CWPRS) caried out studies on these issues.
And it is noticed that no such impadts are
anticipated.

2 NGO

3 Fishermen Society
4 NGO

5 PAP

6 PAP

7 NGO

8 PAP

9 NGO

10 NGO

Source: JCA Study Team
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Source: JCA Study Team
Figure 8.4.2Photos of the 2™ Public Consultation

141



Supplementa EIA for the Mumbai Trans Harbour Link Project

CHAPTER9 SCHEDULE AND OTHER RELEVANT ACTIVITIES

9.1 Congruction Schedule (as of September 2015)

It is expected that “the design-build system” is adopted from the view of saving cost and time
for this project after feasibility study and basic study.

Almost 1 year isrequired for bidding and selection of contractor, and 4.5 years are necessary
for detailed design and construction period.

The tentative construction schedule is shown as of March 2015 isgiven inTable 9.1.1.

Table9.1.1Congruction Schedule (as of September 2015)

Work ltem/ Year

1. Feasibility Study (under Japan International

Cooperation Agency: JICA)

1st Year
LU

2nd Year 3rd Year 4th Year 5th Year 6th Year 7th Year

2. Basic Design

3. Procurement of Design-Build Contractor

4. Implementtion of Design-Build

Source: JCA Study Team
9.2 Other Necessary Permisson to beobtained
Other necessary permission to be obtained by MMRDA before and during construction is
shown below;
Table9.21 Other Necessary Environmental Per missions
Necessity and
Name of Permission to be obtained Sausasof Sep. Satus/ Reasons
2015

Environmentd Certificate (EC) for - ECfor EIA isnot necessary on EIA natification in 2006 as of 2015.

EIA by Ministry of Environment |\ o .1 | - MSRDC had obtained EC for old EIA law in 2006 with 5 years validitty. Although the EIA is

and Forests (MOEF) < Nnot necessary after 2006, MMRDA has updated this EIA as Rapid EIA for mainly obtaining
of CRZ-Environmental Certificate

EC for Coagtd Regulation Zone Not Required |- The EC of CRZ had been obtained from MOEF based on law of 2011 CRZ in2013 with 5

by MOEF < yearsvdidity. (Until 18th July 2018). The EC isinduding mangrove cutting permission from

(Already MOEF. . .
obtainedin 2013) v Law: Coadtd Regulation Zone Natification 2011 ' _

v Isued dateof CRZ for MTHL: 18th July 2013 (valid until 17th July 2018)

Mangrove Cutting Tree - According to interview with the person in charge environment in MMRDA, ingenerd, a

Permission by MOEF Not Reqired mangrove cutting permission shdl be acquired by the proponent from the Forest Department

(Already of MOEF. However CRZ-EC was gpproved by MOEF and mangrove cutting permission
obtained in 2013) was given on same CRZ-EC. Asmentioned on CRZ-EF, MMRDA shdll replant Stimes of

cutting mangrovetrees (0.0176 x 5times = 0.888 ha) in appointed area.of 30 hain Nhavaby
MOEF before construction phase

Maharashtra High Court - The proponent shall have Maharashtrahigh-court permission for cutting mangrove after

Permission for Mangrove Cutting obtaining CRZ-EC from MOEF. MMRDA has not obtained thispermission yet asof Sep. in
2015.

Oorﬁau;m - Thispermission shall be obtained before actua cutting adtivitiesin congruction sage based
on CRZ-EC and Mangrove cutting permission. According to the person in charge
environment in MMRDA, the process may take around 3 months after submission of
goplication.

Tree Cutting Permission by Locd Beore - All permissions shall be obtained after identification of find affected areaand number of trees
Government Congiruction basad on detailed design and investigation of affected trees
- Thelegal framework and processis show bdow (Table9.2.2)
Non Objection Catificate from - Thecontractor shall submit congruction planinduding activities and plant before actual
Maharagitra  Pollution  Control Before construction adtivities, and then MPCB reviews and issue Non Objection Cetificatein
Board (MPCB) Congtruction accordance with following laws and regulations;
v\ TheWater (Prevention & Control of Pollution) Act, 1974
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v' TheAir (Prevention & Contral of Pollution) Act, 1981
v TheHazardous Wastes (M anagement and Handling) Rules, 1989

7 | Environmentd Certificate under - Thecontractor shall have necessary an Environmentd Cetificatein accordancewith EIA

EIA Natification Law 2006 Notification 2006 from Maharashtra State and/or Central M OEF when the contractor

Asrequired develops new quarry, borrow pitsand camp site, if required
- Additiondly the contractor shall follow JICA Guiddinefor Environmenta and Socid
Consderations 2010

Source: JCA Study Team based on interviewvswith MMRDA

9.3.

@)

2

Table 9.2.2Cutting Tree Permisson Process

Permission to be obtained
Mumba Sde Navi Mumba Side
Item
1. Name of Permission Permission for Logging of Project Affected Trees Ditto
2. Applicablelaw and regulation Maharashtra Felling of Trees (Regulations Acts, 1964) | Ditto
Amended in 2006
3. Approva Authority MCGM (Municipa Corporation for Grester Mumba) | MCNM (Municipa Corporation for
Navi Mumbai)
Note)The permisson is given from
affected authority
4. Duedateto be gpproved 67 daysbefore cutting trees Ditto
5. Processfor obtaining permission | (1) Marking on affected areaafter detailed design Ditto
(2) Fix the affected areabased on detailed design
(3) Stesurvey affected pecies, location and numbers
(4) Submission of gpplication form and result of survey
(5) Ingpection and review (xx days)
(6) Issueof permisson
6. Process period (4)-(6): 3-6 months (depend on cax) Ditto

Source: JCA Study Team based on interviewswith MMRDA

Other Necessary Development Plan
Quarry Siteand Borrow Pit

The designated registered quarry sites and borrow pits are shown in Figure 9.3.1.

The contractor should use these registered quarry sites as possible as they can. However the
contractor can use other designated and registered quarry sites or develop new sites under
obtaining permission from relevant authority prior to actual construction activities.
Additionally the contractor shall follow JICA Guidelines for Environmental and Social
Considerations 2010, if required.

Condtruction Yard and Labor Camp

The planned construction yard and labor camp is located in Sewri side and Navi Mumbai
side respectively as shown inFigure 9.3.2.

The Construction and Camp Site in Sewri islocated in Mumbai Port Trust compound app. 18
ha, on the other hand, the site in Navi Mumbai side is located on Right of Way of MTHL. A
Part of the camp sitein Shivgji Nagar has been secured by MMRDA.

The expected number of construction workers, scale and maor construction facilities are
shown below;

It is estimated that approximately totally 3,000/day workers at construction peak day time,
and 1,000 workers are staying temporaryaccommodation on Sites.

Table9.3.10utline of Congtruction Yard

Item .
_ Eﬂ'mati';‘fbm;ge;’)\’“k“ Function and Insilled Plant
Nameof Ste
1. Sewri Condruction Yard 1,540 (510) Cadting yad, materid dorage workshop  for
2. Shivgji Nagar Congruction Yard 290 (1,000 condruction machines and accommodation  for

143




Supplementa EIA for the Mumbai Trans Harbour Link Project

| 3.Chirle Congtrudtion Yard | 200(600) | workers |
Source: JCA Study Team

Although all construction yard is secured by contractor, the contractor shall refer following
scoping and mitigation measures and obtain necessary permissions in accordance with
relevant Indian laws.

REGIONAL PLAN
; MUMBAI METROPOLITAN REGION
H 1996 - 2011

LEGEND

R REANGARLE EOSE - L
] UREANSRELE ZCME - 42
B NS DA

FORET 20ME -F

Location -
 Figure 2.7 Plan Showing Location of

Source: Rapid EIIA 2012 r| es
Figuregglggsrgnated Quarry Sitenear Project Area
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Mumbai Puns Expressway

hane Creek Bridee . | \
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Western Freeway  BRUAL \ )
(Planned) : i mrhed
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I

(app. 18 hain Mumbai Port
Trust Compound)

Source: JICA Study Team
Figure 9.3.2 Tentative Congruction and Camp Siteon MTHL
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Asshown in Table 5.3.1 and Table 5.3.2, the degree of impacts for construction of base camp
are evaluated in scoping matrix. Detailed degree of impacts and tentative recommended
mitigation measure are shown in the next table.

Table 9.3.2Reasonsfor Draft Scoping Matrix for Development of Congtruction Yard

Rating
Area | No. Impacted ltem Pre/During Reasons of the Rating Pre/During Construction
Congt
1 Air Pollution D It isexpected no activitiesto cause seriousair pollution
2 Water Pollution B- Organic polluted water may be discharged from base camp.
c 3 Wadge B- Domestic waste and night soil may be generated from congtruction base camp.
-% 4 Soil Contamination B- Oil and grease may lesk from the storage and construction machines
§ 5 Noiseand Vibration D- | Itisexpected no activitiesto cause significant noiseand vibration
6 Ground subsdence D- | Noimpectsare expected becauseany activitieswhich cause ground subsidence not expected.
7 Odor D- | Noimpectsare expected becauseany activitieswhich cause odor are not expected.
8 Sediment qudity D- | Noimpadsare expected becauseany activitieswhich generatepolluted soil are not expected.
9 Candidate 3 Stesare not located any protected area. However Shivaji Nagar Casting yard and
Protected Area C- Sewri yard arelocated near CRZ, thus congtruction activities may give adverseimpactswith
E faunaand florain CRZ.
_é 10 c Shivgi Nagar Cagting yard and Sewri yard arelocated near CRZ, thus condtruction activities
HEJ Ecosystem may give adverseimpactswith faunaand florain CRZ
© 11 | Hydrology D- | Noimpacdsare expected because dl cagting yard arelocated on theland.
= 12 Considerabletopography and geological stesare not located in the candidate ares, thusno
z Topography and geology D- | impact isexpected. Additiondly cutting and construction of embankment is not planned inthe
yard.
13 All candidate yards arelocated in right of way, and land acquisition, compensation, livelihood
Involuntary resettlement D- | retoration program and clearanceis done prior to congtruction period. Thusany adverse
impactsare not expected on thisitem.
14 | ThePoor D- | Tditto
15 | Indigenousand ethnic people D- | Tditto
16 | Locd economy such as )
employment and livelihood D- | Tdto
17 | Land useand utilization of loca )
resOUIoeS D- | 1 ditto
18 | Water Ussge D- | 1ditto
19 | Exidi ng. socid  infragtructures D- | 1 ditto
and savices
20 R 1 ditto
Social initutions such as locd D- | Impcts are not expected, since local decision meking inditute will continue after the roed
decison making inditutions .
congiruction.
21 | Midigribution of benefit and D- Misdistribution of benefit and damage caused by theroad & bridge congtruction isnot
damage expected.
22 | Locd conflict of interests D- | Noimpacts are expected becauseany activitieswhich causelocd conflicts
23 All candidate yards arelocated in right of way, and land acquisition, compensation, livelihood
Culturd Heritage D- | restoration program and clearanceisdone prior to construction period. Thusany adverse
impactsare not expected on thisitem.
24 L D- Building accommodation and casting yard does not give few impacts on changing land scape
and duration islimited only during congtruction.
25 All candidate yards arelocated in right of way, and land acquisition, compensation, livelihood
Gender D- | restoration program and clearanceis done prior to congtruction period. Thusany adverse
impectsare not expected on thisitem.
E 26 | Rightof children D- | Few impact isexpected (child labor isprohibited under rdevant laws)
5 27 . ) Infectious diseases such as STD are possibleto be spreed dueto inflow of construction
= Infectious diseases such as . . .
L% HIV/AIDS B- quers Furthempre dteret@togrqu by cut land and filling may provoketo provide
T habitats of mosguito that possibly transmitsdenguefever.
'(% 28 Labor environment B- Congtruction work environment needs to be congidered in accordance with rdevant lavs and
regulaions
5 E 29 Accidents B- Congruction vehicles may use exigting local road neer resdentia aress, thusnumber of traffic

accident may increese.

146




Supplementa EIA for the Mumbai Trans Harbour Link Project

Reating
Area | No. Impacted Item Pre/During Reasons of the Rating Pre/During Congruction
Congt
30 | Cross boundary impects and B- Deforestation and operation of construction machines may increese greenhouse gases such as
dimatechange CO2.
Note) Reting:

A: Seiousimpact is expected. B: Someimpact is expected. C: Extent of impact isunknown (serious impacts are not expected, but survey and andyss shall
bedone) , D: Few impectsare expected. Detailed quantitative survey isnot necessary.
Source: JCA Sudy Team

Recommended mitigation measures are shown in Table 9.3.3. Since Shivaji Nagar and Sewri
construction yard are located adjacent to CRZ and mangrove area, the contractor shall
comply with CRZ notification and necessary consideration shall be done.

Table 9.3.3Environmental M anagement Plan for Construction Yard During Construction

Mitigation Measures Responsibility
Area| Mo Item
During Congtruction Implemertation Agency | Responsible Agency
2 Water pollution O There shal be no water drawl in CRZ area from Shivaji Nagar and Sewri | Contractor MMRDA &
Congruction yard (Congruction Genegrd
O Provison of sanitation facilities at the labor camps, aso the location of | Company) Conaultant
campswill beatleast 200 maway from any water sources. (PMC& EC)
O Connection sewerage pipe from the congtruction yard
O Septic tanks will be provided in accordance with Coagtdl Regulation Zone
Natification, 2011. The disposa of trested water shal conform to the
regulations of MPCB (Maharaghtra Pollution Contral Board).
O Uncontrolled digging of borrow pits will be avoided to prevent water
accumulation, which resulltsin bresding of vector disease.
3 O Proper sanitation fecilities will be provided a condruction workers camp. | Contractor MMRDA &
5 Garbage/muck materias generated will be andyzed prior to dumping /| (Congruction Genegrd
= disposd in theidentified locations with the gpprova of competent authority | Company) Consultant
2 Wadge to ensurethat it do not cause any impact to the environment (PMC& EC)
O Therewill beno disposd of solid or liquid wastes on coadtd areaespecialy
Shivgi Nagar and Sewri condruction yard. Solid waste Management will
be as per Municipa Solid (Management and Handling) Rules, 2000.
4 Soil Contamination | O Oil and gresse shall be stored and managed without lesking from machines| Contractor MMRDA &
and storage (Congtruction Gengrad
Company) Consultant
(PMC& EC)
5 Noise and O All the construction equipment’s shall be provided with exhaust silencers as | Contractor MMRDA &
Vibration committed. (Congtruction Generd
O Ingdl noise barrier on the boundary of compound Company) Conaultant
(PMC& EC)
9 Protected Aresand | O Location of congtruction yard shall avoid near habitat of migratory birds MMRDA & | MMRDA &
and | Ecosystem O Indgdll sheet pile on boundary to cover workers activities neer CRZ (Shivgi | Contractor Genegrd
§ 10 Nagar and Sewri Congtruction Y ard) (Congruction Conaultant
g O Asper CRZ Natification 2011, discharge water and wastefromtheyardto| Company) (PMC& EC)
-’E' CRZ is prohibited, thus the contractor shdl treet and dispose liquid and
solid in accordance rdevant laws and regulations
-%5 O The Contractor shdl carry out environmenta education for workers not to
& poach surrounding wild animals and fishes
O The contractor shal necessary pemissions for cutting street trees and/or
mangrove
13 O Badcdly mitigation measures are not required because land acquisition and| MMRDA MMRDA
Involuntary clearance will be done prior to condruction phase, however, gopropriate
E resettlement compensation shal be done in accordance with policy esablished on SIA,
§ if additiond land acquisition and compensationisrequired.
E 27 Infectious disesses | O In order to prevent soread of infectious diseases such as HIV/AIDS, | Contractor MMRDA &
© auchasHIV/AIDS awareness of thelaborsand local inhabitantsispromoted. (Congtruction Generd
'(% O Adeguate sanitary fadilities will be provided to workers to avoid hedth| Company) Conaultant
related problems (PMC& EC)
O Periodic hedth check up of workerswill bedone
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Mitigation Meesures Responghility
Area Item
During Condruction Implemertation Agency | Responsible Agency
Labour O Implementation and follow relevant laws and regulations “Building And | Contractor MMRDA &
Environment Other Congruction Workers (Regulaion of Employment and Conditions| (Congruction Genegrd
of Service) Act,1996” and “The building and other construction worker’s | Company) Consultant
welfare cess Act, 1996” and IFC Performance Standard 2 Labor and (PMC& EC)
Working Conditions
Accident O Labors will be equipped with proper sefety gears like hdmets gloves and | Contractor MMRDA
gumboot (Congtruction
O Ingdling gate structure at the entrance of the condruction Ste to st up| Company) in
restricted area consultation with
O Deploying flagmen a the gate and crossng points of the condruction| Traffic Police
o vehicles Department
3 O Ingdling fence around the construction site to keep out local people such as
children
[0 SdHfety training for theworkers
Cross Boundary | O Replanting mangrove and street trees same:amount of cutting trees MMRDA MMRDA
impacts and O Implementation of gppropriate periodica machine mantenance

climate change

Source: JICA Study Team
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APPENDICES

Scoping Stage : Minutes of Meetings for SHM with atendance listswith Sgnature
Draft EIA Stage: Minutes of Meetings for SHM with attendance lists with signature
Monitoring Form (JCA Format)

Screening Form (JICA Formeat)

Environmental Check List (JCA Form)

Presentation Materid for SHM (scoping stage and draft EIA stage)

Relevant Permission (CRZ in 2013, NOC regarding Sewri Fort)

NogabkwpdNpE
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1.Scoping Stage: Minutes of Meetingsfor SHM with attendancelisiswith signature

Tablel Major Participantsof Public Consultation on Scoping Stage

Date & Sates

Major Participants

Mr. PD. Mamdapure (Chief Engineer), Mr. SS. Varaskar (Superintending Enginesr),

MMRDA Mr. Yatin Skhalkar (Ex. Engineer), Mr. Vishram Patil (Chief, Socid Development Cdl),
Mr. A.r. Bhiskar (Deputy Enginesr), Mr. G.G. Deshpande (Deputy Enginesr)
Dr. Shdini Tendon (Sdentis- NEERI), Mr. N. Vasudevan (IFS- Head Mangrove Cdl),
Other Goverment Mr. M.S.Chouhan (Superintending Archaeologist — Archaeologica Survey of India), Mr.
Mumbai, Maharashtra B.JPdil (Dy.Chief Engineer- Mumbal Port Trust), Mr. SK. Karhad (Ex.Engineer —
Sate CIDCO), Mrs. Y .A.Bhat (Manager (EC)- INPT)
29" Jly 2015 NGO andlor Commurity Ms Kdyan! (Project Mafqager —Socid Spegmst- CEED), Mrs. ;t_aymree Shinder
2.00-4.00pm ific orou (Representative of Teacher’s Group), Mrs. Sunita Beloshe (Representative of Women;s
(a Committee Room, 6" speaticgroup Group)
Hoor, MMRDA cffice, Dr. Qaisr Jamad Ansari (Locd Medica Practitioner), Mr. Indradeo Mighra (Socia
B.K.C, Mumbai) Activig), Mr. Arun Mishra (Resdent), Mr. Vijay Ojha (Resdent), Mr. Jtendra Batkad
PAPs (Resident), Mr. lgar Khan (Resident), Mr. Khdlil Khan (Resdent), Mr. H.SBait
(Resident), Mr. Govind Bodke (Residert), Mr. L.RAnwar (Resident), Mr. Prabhakar
(Resident), Mr. Sayer (Resident), Mr. Hamidullah Khan (Resident)
JCA Team Mr. Hironori Kuroki, Mr. Shinya Nageoka, Mr. Hrushikesh Kolatker, Dr. Prgakta
Kulkarni, Dr. Nilamberi Daripkar, Mrs. Prachi Surg
Number of  Totd | Government: 12, PAPs 13, NGOsand Community Specific Group: 3, JCA Team: 6
Participants Totd: 34 (Mde 26, Femde: 8)
Source: JCA Study Team
1 Agenda
v" Explanation of the objective of the meeting by JICA Team
v Explanation of project background & project features by JICA Study Team
v Explanation of MTHL alignment by JICA Study Team
v’ Explanation on need of Environmenta & Socia consideration in this project
v Explanation on supplemental EIA and RAP outline (process, extent of impact and study
schedule) by JICA Study Team
v’ Explanation on Study Schedule (Timeline)

v" Exchange of opinions

(Note): Contents above was explained in “Marathi” language based on the materials prepared for SHM and RAP Socialization at scoping

dage
2)

Mg or opinion and summary of discussion

JICA study team initiated the proceedings and welcomed the gathering and explained about
the project in brief and EIA studies carried out. He presented the project and EIA findingsin
Marathi language to the participants. The meeting then opened for Questions & Answers
session. The major opinions and discussions held in the meeting are given below:

Table2 Major Opinionsand Discussions of the Stakeholder M egting

Major opinion and Answer
No Question/Comment Answer
Name/Pasition Question Name/Pasition Answer
1 Scientig- Who will do thefunding to the project? JCA Swudy It is expected that the funding to the project is from
NEERI Team “Japan International Cooperation Agency’” (JICA).
Scientig- In which seeson the environmental monitoring | JCA Study | Post monsoon season monitoring was carried out inthe
5 NEERI is caried out? Whether Marine water & Air | Team year 2012.
quaity monitoring is covered in this Reformed JCA gudy Team will use the secondary data from
Rapid EIA? Pollution Control Board, if any.
3 Scientig- What activities ae planned in the  JCA Sudy JCA sudy Team has checked the old Rapid EIA
NEERI supplementary EIA? Team Report 2012 based on the JCA guiddines, and will fill
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out thegaps
Vibration Sudy and Socid Impact Assessment will be
covered in the Supplementa EIA.

Manager EC- Whehe Mangrove Management Plan & | JCA Sudy  All these will be covered in the EIA findized in the

NPT and Ecology Impacts are considered? Team September 2015,

4 .

Scientig-

NEERI

Superintending | How much is the digance between dignment © JCA Sudy = Around 3 km from thedignment to Elephantacave.

Archeedlogist —  and Elephanta caves? Elephanta Caves hes no | Team With regard to provision of power, thisisagood advice

5 Archaeological | dectric connection. and will betaken into account in the future

Survey of India | If project is pasing a& 1 km from Elephanta
Cavesthen dectricity should be converted.

PAP Long back, Mangrove Park was dedared in | JCA Sudy = JICA study Teamwill check onthis.

6 Sawri. Isthistaken into account? Team (After the medting, It was confirmed that there are any
plans such as mangrove park)

PAP Givedetails of Sum Rehabilitation Plan. JCA Sudy = MMRDA caried out 100 household surveys earlier

Team and now 380 households survey is been carried out on
7 SIA survey. MMRDA will study these survey results
and follow MMRDA’s Compensation Policy for

Rehebilitation.

PAP The PAP sad this is a good project and we | Socid MMRDA will take into account these points. But they
want such project. But the rehabilitation should | Development = cannot commit that they can shift the PAPsin the same
bein the near area or inthe same area. Asper | Cdl, area a the moment. But they will see the Stuation and

8 new law, should get new and good homesand : MMRDA try to shift the PAPsin the nearby area. MMRDA will
commercid units not build the houses but will give the compensation. As
the land is of Mumba Port Trugt and hence the

revisonwill bedonein termsof place.

PAP What about the houses which arenat inimpact | Socid Those who are interested to shift, MMRDA will think
zones? Development  pasitively regarding the same. MMRDA will follow

° Cdl, thepolicy in view of JCA R & R policy. Housein lieu
MMRDA of house will be as per new policy. As per rule, 225
Sq.ft gpace will get per house If more than 225 Sgm

then MUTP policy will befollowed.

PAP What about commercid area? Because these | Socid As per Government of IndiaAct, commerdid in lieu of
arenot taken into account. Development  commercia area policy is not there. Business may get

10 Cdl, lost, but MMRDA will takeinto account the number of
MMRDA busness affected persons and will  think on
compensdion.

PAP Are worshipigious plaoesteken into | S0 MMRDA will think on shifting of these places out of

1 account? De1EloPmE - yoject ROW (Right of Way). OR MMRDA willthirk
MMRDA on land compensation with discusson with thelocals
PAP What if commercid areais above 3000 Sq.ft & | Socid If more then 1 shop is there, then same area will be
has more than two or three properties? Development - gjven like 225 Sqft. Abovethat, if required then it has
Cdl, to be purchasad. If 900 Sqft area is there, then 750
1 MMRDA g4t area will be given. Above this if reguired then
PAP hasto buy. If 700 S.ft areaisthere then 225 Sq ft
will be given free of cost and above that owner has to
buy it. The cost to buy will be as per ready reckoner
rae

PAP If some people are not willing to shift thenwhat | Socid Government rules will be srictly followed during

will bethe solution? Development  development.
13 Cdl, In many of the projects of MMRDA, it was observed
MMRDA g people want their homes in the same bilding.
Temporary shifting will be given concerning with
Mumba Port Trug. It will betill building congtruction.
Source: JCA Study Team

151




Supplementa EIA for the Mumbai Trans Harbour Link Project

*1

Source: JCA Survey Team

Figure 1 Photos of the 1¥ Public Consultation on EIA

152



Supplementa EIA for the Mumbai Trans Harbour Link Project

{az33) | | i
wawdopaag 1
10133410 | Juswuoaug v
Q033539 | snensds jepos SuiBeueyy | s0ja3u3) | Jeiquen ehueyq g | £
ARG o i Ly syepads
lﬂ W:% # |eaifojoaeyy 1sifooseyply | eipu Jo Aanng et Dol =R P
WGnOM;ﬂ m@win} Bup dns | |eafdojoeeydiy WRSUBPURHI TUYS | 9
requin; ‘|j33
aacsFuep
iy isyjenads 'sisa404
\.\&0 drep b BUEINLNTTE | J183 @noiBuepy | Jo Jo1RAIBSUGD
ks cca8h, |esmien - PE3H B
£5n UBWUIRADY 4| awjodyo| ueaapnseA’NUUS| s
5 wig.,m,sw.,‘ jsijepads s
| a3 Pea | ‘equnp | Y AT 3
L (54 3(T B wowwanon | B O ISHUAIS (3IN | sewny ysyewua | ¢
4 G- rowb
ey uoneziuediQ 13audug
20T 0b%Bk | 150H 40 JaqUAW annniaxy VOHNIN | Jeyieyyes ugedtii | €
-~ ?n..ﬂl&
(2R it &
.!.#-1.%.:-3,. uot 210 1Ju3 3
! 4 cas13q iy | 150H Jo Jaquisy | ulpuauadng YadN IBySEIRA'S'S N z
80 o LA
- 2 el uogezivedig FET o] aindepuwey
w\ (656876 0EL | 1501 40 soquiapy | uj BupaauiBuy VYN ‘aduYSUN | T
u&.wa_. \N.egm syuawainbal
sjie3aq wvaIr "ON
udig veo) | Jad se asysadxy disag 310 awenN | "5
suadx3 - 193Y$s duepuany

2738 ‘92110 YAHININ "J0D|d 4,9 WOOoY SD1LWIOT BNUIA

wd 7 ow)

ST0Z 'AINf 6T :23eQ

1di39 8 D20 ‘uoney

2 2qnd Sun

Jouasy yo awey

,A99[01d YU INOGUEH-SUBLL |EGUINIAL, JO VI3 JO} UO|IEYNSUOD JgNd

£z
| 22
1z
0z
7@ AXA_.Y_-..Q...F@ »WW_LM.\AQ JoFww |~ o d 2T b4
Bzt .uasﬁr._wuw T4 r2a-b-9 e
we? (rwk = va - wl —r
11.@\\ walu__..w__.:iﬁ .;u(wn 2 ha W Jdw AeA IS4G P - G
guu,r_.is?w@ 3 »
0S| s @3 | 205330 | vodww | Wlvg waMsIA |
d & i M.h@.auw& _fw.\ &.vﬁ.ﬁ. Lc__}.._\.
ol K; I
@M% @ S| ysifmoads WIS | 290 Yowgm Lo aw| o
i 1afeuepy
x ogstobhish 133014 feans iyoeud iy | ST
< 10jBUIPIO uawap
-0) 17aloid ehypues g | 1
—_— = J0jeUIpIO ;
ol dd | 495102 -3 8l0ig nueyiny evjefesd ug | et
' 1eqejo)
Jopauig pafold 1di38 ysaysniH U | 2T
e 6 B y2If J3pun
uhle 9B |  Isiepads w3 90 | DjoJny MOUOUH UL | TT
sqﬂm.\uﬂ“ aﬁfmm \(ozy2rb vy RT A P
Lo ih s s8R I Ldnr | apuueyor’ry um | ot
Istsoseean ey | 02010 [ PR S
gus i T
uopeziuediQ | seauiu3 joIyd 000D | sefpRyyRBA NN IN| 6
E\wﬂi..lf%l JUBWILIBA0D
r , JUBAS|21 130 Ja2uiBu3 18nag
§otgTid/9b|  wou saquisiy 181y *Ag | M4 [equIniy med raInN| 8
uéwx L/ \?(m siuawannbai
s|ie1eq wIr “oN
ufis Peuo) | Jad se asiyadxy uofieuflisaq | uonezjuedin awep | 1S

153



Supplementa EIA for the Mumbai Trans Harbour Link Project

20

JF A g e
s % g - g kgL
L,MP  SCE i TS| astd 9 ,
54 -2
seRisi &
%@Kﬁ bl oowm@, (pb i) |2 e ]
Mmﬁ Shav(sBague e
b avoveh| —SPW bfrlenfie|
Rl | ) Tl Tuiie,
M@ e | o5, \0 ﬂpw_m b 5
El@ﬂdvl! ._.ﬁl//l\ ) .n/- | E
~hane
b oS
WA -
N\rbﬁﬁ tap 82 Iyocosizs :ﬂﬁ>ﬁtﬂ:w by Aol ;
Sloosh
y Oz oS [ (Y5
\1\@ m-SJ%ﬁJ)@ W“AMJVMV” iﬁ“”ﬁﬁ F?//_w},/\l C.J.(fﬁ‘ 1
siaployeIs | oway) /7
Aai siiereq ssaippy sjdoad payieyy | 'ON
ainieus)s | esepakeidsjoy |  PEWO) jenuapisay wafosd josweN | g

498044 YU InogqieH-sueay tequinjyl,,

(sdvd) siapjoyayels — 133ys aduepuany

I8 B30 YAHIWW JOOH 9 ‘WOOY 33WWO) FaNUAA

wd z awi)

ST0Z ‘AN w67 :teq

14138 '8 900 :uopEYNsue] Jjgnd Supanpuod Adualy Jo awey

40 VI3 404 uopeynsuo) JNjqng

—

o

L

ST

uwmiﬁmm EQ&%

{QBg1yy bog

vl

#}.T Lse gl % —|~7
=2 Reob | TS Repdl |
2]
= pae
43
7|~ 140y g
SS9t TN Ay Aney| u
HEN
o T
\Fﬁw .t.ﬂ_,&um_ BpL98b WS - m& .
V\N_.-GJO. " i
L Lar& Spritebtls) (7] 2248 - 6
——1 o7 HESTTEEE (oG | oA UV AST |
SU/
B AT PN
TR R IR ILT G
sipjoyaness | ug/ g :
Aay sjiereq ‘o
aimeuBls | esepaleidajoy |  oeju0) ssauppy awep g
1<}

154



Supplementa EIA for the Mumbai Trans Harbour Link Project

_ oz

w
_ o
BT
) i

CLLEw i

Al
ol BETIEAS|  aoeg |y bt | o
SIOPOYINEIS | S m” T il | I
L] Eieg N
wnieudls |esepateidajoy | LEwOd | ssauppy ey s
8

155



Supplementa EIA for the Mumbai Trans Harbour Link Project

2. Draft EIA Stage: Minutesof Meetingsfor SHM with attendancelisgsswith signature

Table3 Participantsof Public Consultation on Draft EIA Stage

Date & Sates

Major Participants

MMRDA

Mr. Sanjay Sethi (Additiond Metropolitian Commidoner), Dr. Vikas Tondwakar (Joint
Director-Environment), Mr. P.D. Mamdapure (Chief Enginesr), Mr.Ravindra Mathepati (Dy.
Coallector), Mr.Ramesh Badgujar (Tehsldar), Mr. SS Varaskar (Superintending Enginesr),
Shri.Senjay Yadav (DMC Co-ordination), Mr. Ar. Bhiskar (Deputy Enginesr), Mr. G.G.

15th September 2015

Deshpande (Deputy Engineer), Mr.Milind Paranjgpe (Executive Engineer)

Other Government
on MPT: Mr.V.M.Sonar (Executive Engineer)

INPT: MrsY.A.Bhat (Chief Mamager-EC), CIDCO: Mr.JC.Cherian (Assgant Chief Enginesr),

Experts (esper JCA

cateorizztion) Dr.DhanyaNambiar (MD- CEED)

JCA Team

Mr. Hironori Kuroki, Mr. Shinya Nagaoka, Mr. Hrushikesh Kolaikar, Mr. Vivek Kulkami, Dr.
PrgjaktaKulkarni, Mrs. Prachi Surgj, Dr. Nilambari,Daripkar, Mr.Y adnesh Vichare

Key PAPs Dr. Qaisar Jamd Ansai (Locad Medica Practitioner)

NGO and/or
Community specific
group& others

Dr.Rgu Kasambe (BNHS), Mr.Sujit Narwade (BNHS), JN.Sukhadwalla (Architect), Upendrarao
(Architect), Mr.Rgesh (MMKS), Mr.Anant Mundra, Mr. Ashotosh Gupta (TIFR), MsShweta
Bhétt (CAT), MsDeepa (CAT), Mr. Prasad Khde (CAT), Ms Vinni (CAT), Mr.Avinash Bhagat
(Paryavaran Dakshata Manch), Rupa Dsouza, Bryan D’souza, Abhijeet Jagtap (Terra Nero
Enterprises), Mr.Anil (Eco-Echo), Mr. Hemant Mishra (EGIS India)

Number
Percipients

of  Totd
8

Total: 105 (Male: 91, Femde: 14)

Government: 13, Experts asper JCA Categorization: 1, PAPs 66, NGOs and Community Specific Group: 17, JCA Team:

Source: JCA Study Team

3

4)

Agenda (common in both states)
v Explanation of the objective of the meeting
v Explanation of project outline by JICA Study Team
v" Intimation of result/findings of the supplemental draft EIA
v" Intimation of proposed mitigation measures
v Exchange of opinions
Magor opinion and summary of discussion

JICA study team initiated the proceedings and welcomed the gathering and explained about
the project in brief and EIA studies carried out. JICA study team presented the project and
EIA findingsin Marathi language to the participants. The meeting then opened for Questions
& Answers session. The opinions and discussions held in the meeting are given below:

Table4 Opinionsand Discussions of the 2™ public consultation M egting

No

Major opinion and Answer

Quegtion/Comment

Answer

Name/Pasition Question Name/Pasition

Ansver

NGO We want this bridge to come up asitisa | MMRDA
good public fadility, but the bridge should
be redigned. Hamingos are coming here
and they day for 6 months We should
look & how we can save them. We
should use latest technology monitoring
progranme. Restoration program for the
mudflats so that flamingo habitetion area
can be kept secured and ditizens can

enjoy thenature

Ok, we have noted these good suggestions.

NGO Bridge should gart from MPT. JCA Study Team

The plan is to minimize the condruction
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What aretheimpacts of the project on:

- Mairelife
Migratory Birds
Fisherman and fishing activities and
itsperiod
Remedid Measuresfor the PAPS
Earth drata impect for such 5 years
long period
In the event of accidentd release of

gasss
Aquaticlife

through congtruction of pillars with larger
gans Ran water & storm water will be
discharged through the piles and not
directly, in seato avoid turbidity.

Noise & vibraion impacts will be
minimized by inddlation of noise barriers
with edge trestment <o thet this will dso
mitigate the impact of dreet lights on the
aguatic biotaspecialy flamingos.
Riling/boring will be there for pillars and
the outcomes will be digposed as per CRZ
naotification. Shorter spans will only be &
interchangesin areaat 50 mts

Fishermen Society

Do dl documents are open to public and
arethey in Marathi? What are theimpects
on fishing activities and fisherman? What
aremitigation meesures?

JCA Study Team

Dreft EIA will be submitted on 25"
September and then it will be available on
JCA webste Committee will be formed
in one wek to decide the impacts and
mitigation messures for Fsheman and
Fishing adtivities

NGO

What about draft EIA reports and current
datus and updates. Whether detailed
sudies on migratory birds and fauna are
been carried out? 150 species are noted
in this area. 15000 flamingoes for 6 to 7
months vigt this place Not only noise
barriers but dso trees should be planted.
Proect will leed to environment
degradation due to upcoming traffic on
proposad  link  bridge  Impacts  on
mangroves and its cutting. Moddling
should be jugt like Bandra Worli Sea
Link.

JCA Study Team

Dreft EIA will be submitted on 25"
September and then it will be available on
JCA webgte Hee only pies will be
coming. There is no eroson because of
piers  Hamingoes came in 1994. They
are well noted dill under Vashi & Airoli
bridge without any mitigation mesesures.
But in this proposed project except
condruction period no such impacts are
anticipated. No eroson is expected.
Mangroves generdly increesed due to
dltation. Mangrove replantation will be
carried out asper CRZ degrance

PAP

What happens to public trangport like
trains? Traffic sudies are done? What
will be the tal cost? Will it cause
financid burden?

MMRDA

No ralway is pat of the project. Navi
Mumba has dreedy plan of development
of an arport. Toll cost will be for dl. Toll
cost will befixed in such away thet people
will usethebridge

PAP

Aretrainsinduded in thisproject?

MMRDA

No, Trainsarenot included in thisproject.

NGO

In proposed project area sanctuary is
declared. Dumping isgoing/operationd at
Kanjur & JNPT. What will be theimpact
if such delinestion will happen?

MMRDA

The distance between Thane cresk and
sanctuary isfar. We have carried out traffic
dudies and reported in EIA. Hamingo
study is carried out by the experts and only
after thisdesignisfixed.

PAP

Beng a member of IIE, this project is
very important and is proposad from long
time. How this project will help to cope
with increasing traffic and spead levd?
The balance should be done for podtive
impactsfor both humensand flamingoes.

MMRDA

The bendfits and cost cannot be thought at
this gage But yes, balanced approached
will bemaintained in thisproject.

NGO

Thane creek isfar from sanctuary. But are
necessry  gpprovas obtained for the
proet and ae thee factors been
considered?

JCA Study Team

Like no other projects in this projects
environmental impacts are consdered. It is
dready explaned that dl necesary
goprovals are obtained. Now internationa
and locd experts are looking and studying
about flamingoes. Hence dl the points will
be covered and repoted in  the
supplemental EIA. New technology is
proposad, but ill we are open for good
suggestions which will be discussed with
JCA to enaure that this project will not
creste environmental  dissster but for
further projectsit will bean example

10

NGO

Does this project impact tidd pattern?
And do the pillars cause impact on
environment? What are the mitigation
measures?

MMRDA

The Centrd Waer and Power Ressarch
Sation (CWPRS) caried out sudies on
theseissues. And it is noticed that no such
impectsare anticipated.

SuggestionsComments Receved from Participants (after meeting):
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NGO

Alignment should not disurb mudflats
and in tun flamingoes and other
migratory birds.

MMRDA

Ok. Noted.

PAP

When Navi Mumba wes planned, only
one road was congdructed on Thane
Creek. In case of this it should plan as
Sparaenodes

MMRDA

OK. Noted.

PAP

If ralway will be added then it will be
better option for people

INPT

Commentsfrom EIA report:

- In Table 1.1, it is not viaduct, replace it
with word bridge

- There ae 12 paamdes for AQ
monitoring as per CPCB. We should
congder.

- GHG: We should condder NOX,
Vgpour, CHg, O3 and CO,

- In EMP ecologicd parameters should
be congdered. Graphica representation
should be shown.

- Near Chirle, due to traffic incrementd
load we should give impects and
mitigation meesures pecificdly a
JINPT.

- It is a bridge and not a highway. We
need to have EIA palicy.

- Quantum of CO, absorbed by seawater
isdready over limit. Suggest mitigation
meesures.

- Air qudity parametes should be
digplayed on boards.

- Towards Nhava sde mangroves and
fish breeding areas should be studied in
depth.

MMRDA

Ok. Noted.

SuggestionsComments Recelved through e-mail:

Scientist, NEERI

- Detaled mitigation meesures  ae
needed. Please include the gandards for
PM10and PM 25
- Specify  location  for  mangrove
re-plantation
- How will the impact on ecology of the
area be countered after the remova of
the mangroves..pleese try to address
this
- Possbility of an making the land area
near thelink greener should be explored
- Pleese discuss how the impact on
migratory birdswill be handled in detail
in the management/ mitigation measure
section
- viz, impact of light on the birds
and how will it be managed

- Birds will lose the habitat when
mangroves are removed. What
and where will another hebitat
be crested

- Noise will certainly hamper the
birds activity. How will that be
countered?

MMRDA

OK. Noted.

Source: JCA Study Team
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Table5 Commentsfrom NGO

No | Comments

1. | Theproposad project will dearly impact the mangroves, the mudflats, cresk, bird

2. | Alignment passes through mangroves and mudflats which are habitat for numerous birds, induding migratory birds like flamingo which flock in
thousands.

3. Mangroves and mudflats are categorized as ecologicaly sengtive areas as per the CRZ Notification 2011

4. | Theproject dso possesthreat to birdswhich flock in the mangrove habitats and feed on the microorganisms from the mudflatsand weter

5. It isegtimated that Sewri mudflat ishometo about 100-150 species of birds speciesand not jugt 17 as mentioned in the MM RDA report

6. | Sewriisdsolisted asanimportant Bird Area

7. | Theproposed project could leed to changein the geomorphology of thearea

8. It could dter the natural tidal water movement

9. It could lead ti erosion of the mudflats, ehich could be escalated due to destruction of mangroves

10. | The proposed project will require reclamation for the viaducts whereas the CRZ clearance clearly mentions that “There shall be no dredging and
reclamation for the project’

11. | Fom figure 2.4 is seems thet the pre-cast location will fal under CRZ aress, more so in mangrove aress, contradictory to what has been gtated in the
Rapid EIA

12. | Themangrovesat Sewri and Shivgi Nagar aswell are denseand not sparse as mentioned inthe Rgpid EIA

13. | Sewri mangroves have been declared as Sewri Mangrove Park by MbpT in 1996

14. | Smdl Scdefishing activity isobserved in thisarea contradictory to whet isgated in theRepid EIA

15. | Theproject will impact negetively in the mangroves

16. | Theproposad project will incresse the turbidity of water which will negatively impact the marine faunaand flora

17. | Thenoisepallution dueto proposed project will impact flamingos and other resdent aswell asmigratory birdson thisarea

18. | Many of thebirdsin thisarea Near threatened, like Lesser flamingos, Euraian Curlew, Black Tailed, Painted Storks

19. | Sewri mudflat attracts flamingosin thousands, at times upto 15000. It isfeeding ground for thisbirdsand other birds and the proposed project will result in
disturbance and loss of their habitat.

20. | The rapid EIA refers to Report on “MTHL Project: Study of flamingos and migratory birds by salim Ali Centr for Omthology and Naturd Higtory,
Coimbatore™ dated December 2008. This report clearly states that * Total abundance of birds in the Sewri- Mahul region was much higher than in
Nhava ,>53000 birds of 54 speciesin 2008 in the former and only > 2000 of 26 pecies in the latter as opposed to claim of project proponent reporting
only 17 birds

21. | Mangroves are protected as per the CRZ Notification 2011 and also under the order of the Hon’ble High Court of Bombay dated 6th October 2006

22. | Theproject proponent claming that the mangroves a Sewri are dominated by only one species (Avicenniamaring) which sgnifiesthat thismud- flat does
not support an ideal mangrove system. Further the project proponent says that ‘the poor biological diversity of fauna can also be corrdated with the
extremely hodtile environmenta conditions of the areain terms of presence of heavy metals, becterid load, and high levels of ail and grease The sources
of pollution are the economic activities on both the adjoining land and the sea water’. It is appalling how is the project proponent overlooking impact on
mangrove ecosystem and mudflats dueto the proposed project

23. | Why documentsreated to M THL project are not uploaded on the MM RDAwebs twe and made availableto public?

24. | Why MPCB isnat involved for the Public Consultation?

25. | What will betheeffect of this project on the mangroves present in thisaree? What mitigation measures are proposed?

26. | How much mangrove areawill be destructed for the congtruction of MTHL?

27. | Wha will betheeffect of this project on the mudflat present in the proposed areafor the project? What mitigation messures are proposed?

28. | How much areacomprising of Mudflatswill be reclaimed for the construction of MTHL?

29 | Wha will betheeffect if thisproject on  the Avifaunaof the proposed project ste

20 What will be the effect of the winter migratory birds arriving a the propased project Ste'? Please provide the full details What mitigation meesures are
proposed?

a1 What will be effect on marinefloraand faunapresentin - the proposed project ares? What mitigation messures are proposed?es effect on mainefloraand

" | faunawill show adverse effect on number of water birds by affecting food chain.

32. | Isthereany report prepared to show route of the migratory birds' Will be affected by MTHL project? Kindly furmnish the dataregarding the same.

33. | Wha will betheeffect on livelihood of thelocd fishermen? What mitigation messures are proposed?

34. | Liveihood of thefishermen will beimpacted?

Theland a the sawri and Navaendsincluding the mudflats area for alength 1.5 km a sewri and 0.6kms a Nhava. The sawri- mhaul mudflats have been

35. | identified as an important Bird Area (IBA) by the Indian Bird Conservation network. This area harbors alarge population of birdsincluding small waders
and 12-15% of the entire south Asian population of the lesser Hamingo (Pheonicopterus minor), anear threatened species.

36. | Themangrovesof thisareahave been natified asforest?

37. | Thiswould require Forest

38. | Why norail corridor has been planned on MTHL?

39. | Themonorail project isunviable, same could bewith the proposed project.

40. | Thefaresof metro have beenincreasing asit isfinancidly unviable Same could happen in the proposed project.

41. | Theproposed project isenvironmentaly and finanddly unvigble

42. | Thefinanda cog of the environmental destruction should beincluded in the project codt.

43. | Huge Amount Of Money should nat be aproject that will be utilized by atiny percentage of growing population thet live dong the eest coadt.

44. | Thisproject will generate moretrafficin Mumba and add to congestion.

45. | Thisproject will inducetraffic.

46. | Thisproject will createar and noise pallution.

47. | 1t will destroy the naturd features of the our coadt line, especially the mangroves, themud flats etc.

48. | Itwill destroy the naturd livelihoods of thelocd fisher folk communities.

49. | Thisproject will not beviablefor public trangport as past experience with sealink and expressivays has shown.

50. | Themoney intended to ne spent on this environmentdly distractive project should be used for augmenting and increasing the capadty of our train system.

51. | Thisproject will destroy the environment of mainland and open it up to builders

52. | TheNavi Mumbal arport isitsdlf an environmenta dissgter, thiswill addtoit.

Source: NGO
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Table6 Commentsfrom Particilatns

No Deription From
1 No documents are uploaded on the MMRDA webste Why MPCB&MOEF is nat involved in NGO
' PublicConsultaon?
2 This project will generate more traffic in Mumba & add to conjunction. This project will creste air NGO
' and Noise pallution. It will destroy especidly the mangroves and mudflats etc.
1. Not enswered satisfactory.
3 2. MPCB & Environment agency not involved. NGO
3. Documentt related to the project should be uploaded.
1. Areaof mangroves destroyed and Afforestation details site
4. 2. MPCB not involved. NGO
3. thisproject is not required apublic trangport system . It should be envisaged
5 Sakeholder conaultation isa good initiative. Participation from the local community is done well. CEED India
) Theprograms wel| attended.
6. The program was well conducted. CIDCO
7. Pz include Railway along with bridge, otherwiseits usdess. TATA Inditute
8 As per NGO suggestion the dignment of the MTHL should be shifted and dl the pillar & a greater PAP
) distance:
9 | would like to know the congtruction going in sea. What would be the impact on fishrermens PAP
) occupation, seashoreetc. Plizinform.
10 | likethe idea of Stregtlamps. But would like to know about other main biodiversity impact aswell PAP
) asrising sealeve. Alsoisthereany plan of assessing biodiversity post construction of thisbridge
11 Medting was garted late. Time schedule should be followed. Messaures br taken for safe guard of NGO
) flamingosand Mudflats.
12 1. plz redlign the bridge as per NGO suggestion. NGO
) 2. Mitigation measures should be taken for the damage caused by the congtruction of the bridge.
13. It isrequest to shift the bridge dignment just for 500 meters & saving mudflats. NGO
14 Everyone was talking about flamingo, but about marine ecosystem was there any study by JCA on PAP
) impact of marine diversity during past congtruction of BandraWorli sealink
No request avallable for scruting on MMRDA website.  Environmentaly and finencidly unvisble
15 Will itself degrade Navi-Mumba which itsdf is environmental disaster. Will increese congestionin NGO

Mumbai Public trangport should be promoted insteed of private, which will benefite only rdax
few car owners. The public trangport will causeair pollution.

Source: JCA Survey Team

Figure 2 Photos of the 2™Public Consultation on EIA
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3. Monitoring Form (JICA Format)

ENVIRONMENTAL MONITORING FORM (JICA FORM)
-If environmentd reviews indicate the need of monitoring by JCA, JCA undertakes monitoring for necessary items
that are decided by environmental reviews. JCA undertakes monitoring based on regular reports including
measured data submitted by the project proponent.  When necessary, the project proponent should refer to the
following monitoring form for submitting reports.

-When monitoring plans including monitoring items, frequencies and methods are decided, project phase or project
life cycle (such as congtruction phase and operation phase) should be consdered.

1. Rdlevant Per misson and Public Conaultation

Monitoring Item M onitoring Resultsduring Report Period

Confirmation of relevant written permissons and minutes
of meetingsfor held consultations and mestings

2. Mitigation M easures/M onitoring

- Air Quality (Ambient Air Quality)

Remarks
Measured Value Measured Country’s Referred (M easurement Paint,
Magjor Item Unit in 2011 Valuein 2011 Standards International Freguency, Method, etc.)
(Elephanta (Max.) Standards

Idand as (Other area) (IFC)
background)

PM10 (SPM) Hg/m3 @2 |  266(Chirle) 100(24hr9) 150(24hrs) | - 2 locations Same points

NO2 Hg/m3 138 | 748 (Sewmri) |  80(NOyours) 200 (1hr) | & besdine  survey

(Sewri  and  Shivai
SO2 pg/m3 126 66.8 80(24hrs) 125(24hrs) Nagar)

co Hg/m3 23 25 2(8hrs) - | - 4timesayear during

congtruction
- 2 times a year during

operation
- Air  sampler  High

volume sampler
- Air Qudity ltems are 14
items show in main text
- Fixed monitoring gation
should be established

- Water Quality (Water Quality intheriver)

Major Item Unit Remarks
Measured Measured Country’s Referred (Measurement Point,
Vaue Value Standards International Freguency, Method, etc.)
(averagein (Max.) (Water Standards
Zonell, I Quality for | (Japanese
and V) harbour) Standards)
pH - 7.2 7-75 6.590 7883 | - 3 points on basdine
COD mg/l 95.2 105 Less than 5 Less than 3.0 urvey
BOD mg/! 0.68 132 - - | - 4timesayeer during
DO mg/| 22 1.2 | More than 30 More than 50 |  construction )
- 4 times a year during
operation
- Grabsampling
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- Bottom Sedimentation / Soil Contamination

Unit Remarks
Measured Measured Country’s Referred (Measurement Point,
Vaue Value Standards International Freguency, Method, etc.)
(averagein (Max.) (Sall Standards
Zonell, I11 Pallution) (Japanese
and V) Standards)

Cadimium mg/ 000072 (Zocr’;eoﬁf)%“m) 001 001 - in/pe(;ms on basdine
(Piling/Excavated are in
the sea and earthwork
Jeutting ares)

0.498 - ltimesayear during

Lead my/l 049 (ZoneIV:Shivgi 0.01 0.01 condtruction (when

Naggar) excavation sarts)
- 1 time a year during
operation (Zone I, Il
and V)
- Noise/ Vibration
Remarks
Measured Value Measured Value Country’s Referred International | (Measurement Point,
Item Unit (average) (Max.) Standards Standards Frequency, M ethod,
(IFC/Japanee) €tc.)
Noiselevel dB(A) | Sewri (2011) Sewri (2011) Industrid IFC Standard - 3 locationsduring congt.
Indugtrid area 76 (daytime) Day 75 | Industrid /Commecia and 2 locaions dfter
755 (daytime) 62 (night time) Night 70 Day70 | congt.
61 (night time) Commercia Night70 | (3 locations during
Day 65 congiruction: Sawri,
Shivaji Nagar (2011) Shivaji Nagar (2011) Night 55 | Residential Elephanta and  Shivai
Residential area 65 (daytime) | Residential Day 55 Nagar, 2 locations after
63.5 (daytime) 60 (night time) Day 55 Night 45 congruction: Sewri and
57 (night time) Night 45 Shivaii Nagar)
Congruction gandardin - 2timesayear during
Japen congtruction
85 (atheboundary inthe | - 2 times a year during
daytime) operation
Vibration dB Sewri (2015) Sewri (2015) Not established | IFC no standars - Digitd sound leve
Industrid area. 49.1 (daytime) Japaneseroad Sde standard meer
488 (daytime) 494 (night time) Residential - Vibration meter
4838 (night time) Day 65
Night 60
Shivaji Nagar (2015) Shivai Nagar (2015) Commercia & Industrial
Resdentid area 49.1 (daytime) Area
486 (daytime) 494 (night time) Day 70
489 (night time) Night 65
Congtruction vibration
standard in Jgpan
75 (a the boundary in the
daytime)
- Odor
Monitoring Item M onitoring Resultsduring Report Period
Not required

3. Natural Environment

- Ecosysem

Monitoring Item

M onitoring Resultsduring Report Period

CRZ (including mudflat and mangrove) survey

Before Congruction: Basdline survey for maigratory birds,
benthos and mangrove will be done by MMRDA
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During and after Congruction: Periodicad survey shdl be
donein accordance with Supplementa EIA 2015

4, Social Environment

- Resattlement (During and after Congtruction)

Monitoring Item

M onitoring Resultsduring Report Period

Number of PAPs to be resettled/ relocated/ provided
livelihood assistance where required.
(during Construction)

Inventory and valuation of PAPs’ affected assets
(during Construction)

Notice period given to PAPs before shifting them from their
original locations within the Row
(Pre and during construction)

Number of grievances recorded and redressed
(Pre and during Construction)

Conflicts between religions
(Pre, during and after construction)

- Living/ Livelihood

Monitoring Item

M onitoring Resultsduring Report Period

Pre-and post-resettlement incomes and livelihood of PAPs
especialy for vulunerable people and fishermen
(during and &fter condruction)
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4. Screening Form (JICA Format on JICA Guiddines for Environmental and Social
Congderations 2010)

Appendix 4. Screening Format

Name of Proposed Project:
The Project for Construction of Mumbai Trans Harbour Link

Project Executing Organization, Project Proponent or Investment Company:
Mumbai Metropolitan Region Development Authority (MMRDA)

Name, Address, Organization, and Contact Point of a Responsible Officer:
Name: Shri Urvinder Pal Singh Madan
Address: BANDRA-KURLA COMPLEX, M.M.R.D.A. OFFICE BUILDING,
BANDRA-KURLA COMPLEX, C-14 & 15, E BLOCK BANDRA (EAST), MUMBALI - 400
051
Phone : +91-22-2659 0001 / 4000
Fax No. : +91-22-2659 1264
Signature:
Check Items

Please write “to be advised (TBA)” when the details of a project are yet to be determined.
Question 1: Address of project site: see Table 2-1 Project Description

Question 2: Scale and contents of the project (approximate area, facilities area, production,
electricity generated, etc.)

2-1. Project profile (scale and contents): See Table 2-1 Project Descriptions
Table2-1 Project Description

Item Description Remarks

Project Name Construction of Mumbai Trans Harbour Link The prime minister has
approved the alignment in 1984
Type of construction | Road Type: Sea link under MMRDA (City Road under | -

Structure Mumbai City)

Type of Structure : Mainly viaduct road

Length: 21.85 km (App. 16 km bridge on the sea)
Number of lanes: 6 lanes

Location Starting point( Western side): Sewri in Mumbai City -
End Point: Chirle area in Raigad Division

2-2. How was the necessity of the project confirmed?

Is the project consistent with the higher program/policy?
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mYES: Please describe the higher program/policy.
(Comprehensive Transport Study for Mumbai Metropolitan Region)
oNO

2-3. Did the proponent consider alternatives before this request?
mNo: the alignment of MTHL had been approved by the central government in
1984. However the justification of the route is explaned on the Report of the
Preparatory Survey on the Project for Construction of Mumbai Trans Harbour Link
by JICA
2-4. Did the proponent implement meetings with the related stakeholders before this request?
mImplemented —Not implemented
If implemented, please mark the following stakeholders.
mAdministrative body
mLocal residents
This Public Consultation has been conducted in 1999 on the process of
Comprehensive EIA 2005
oNGO
oOthers ( )

Question 3:
Is the project a new one or an ongoing one? In the case of an ongoing project, have you
received strong complaints or other comments from local residents?

[New wmOngoing (with complaints) [Ongoing (without complaints)
[ Other
//- Some objection was made from Natural Environmental NGO. The NGO Bombe;f\
Natural Historical Society (BNHS) proposed to shift the starting pomnt in Sewri,
however MMRDA has not changed it from the view of social environmental
consideration, and sufficient mitigation measures on natural environment especially
for migratory birds and a series of mitigation measure on Rapid EIA 2012 has been
reviewed by Ministry of Environment and Forests (MoEF) and setup as specific

conditions on CRZ clearance in 2013

N /

Question 4:
Is an Environmental Impact Assessment (EIA), including an Initial Environmental

Examination (IEE), required for the project according to a law or guidelines of a host
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country? If yes, is EIA implemented or planned? If necessary, please fill in the reason why
EIA is required.
MNecessity  (mlmplemented oOngoing/planning): Implementation of Rapid
EIA is required for the project located on Coastal Regulation Zone (CRZ), and the
MMRDA has obtained this CRZ Environmental Clearance in 2013 under preparation
of Rapid EIA 2012
BMNot necessary (Environmental Certificate for EIA 1s not required on EIA
notification 2006)

[1Other (please explain)

Question 5:
In the case that steps were taken for an EIA, was the EIA approved by the relevant laws of the
host country? If yes, please note the date of approval and the competent authority.

CApproved without a|m Approved with a

supplementary condition supplementary condition (Under appraisal

(Date of approval: on 19" of July, 2013 / Competent authority: Ministry of Environment and
Forests(MOEF))
[ IUnder implementation
[(Appraisal process not yet started
[ Dther ( )
Question 6:
If the project requires a certificate regarding the environment and society other than an EIA,
please indicate the title of said certificate. Was it approved?
M Already certified
Title of the certificate: (Coastal Regulation Zone Environmental Certificate )
B Requires a certificate but not yet approved  (Before Construction after Detailed Design: 1)
Permission of cutting tree by Maharashtra Sate: 2) Mangrove Cutting Permission from
Maharashtra High-Court)
[Not required
MOther

Question 7:

Are any of the following areas present either inside or surrounding the project site?

mYes oNo
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If yes, please mark the corresponding items.

mNational parks, protection areas designated by the government
Coastal Regulation Zone under CRZ Notification 2011

CIPrimeval forests, tropical natural forests

UEcologically important habitats (coral reefs, mangrove wetlands, tidal flats, etc.)

[(Habitats of endangered species for which protection is required under local laws and/or
international treaties

CAreas that run the risk of a large scale increase in soil salinity or soil erosion

[Remarkable desertification areas

[Areas with special values from an archaeological, historical, and/or cultural points of
view

(Habitats of minorities, indigenous people, or nomadic people with a traditional lifestyle,

or areas with special social value

Question 8:
Does the project include any of the following items?
mYes oNo

If yes, please mark the appropriate items.

mInvoluntary resettlement (scale: 226 households, 1,074 persons)

[Groundwater pumping (scale: m3/year)

[(Land reclamation, land development, and/or land-clearing (scale: hectors)

mlogging (scale:0.1776 ha / mangrove cutting area on CRZ Clearance 2013)
Question 9:

Please mark related adverse environmental and social impacts, and describe their outlines.
B Air pollution (increse traffic volume)

OWater pollution

M Soil pollution (excavation of piles)

B Waste (Muck soil generation)

M Noise and vibrations (traffic)

CGround subsidence

UOffensive odors

O Geographical features

[Bottom sediment

M Biota and ecosystems (development CRZ)
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[IWater usage

M Accidents (traffic increase)

[JGlobal warming

B Involuntary resettlement (more than 1000 resettlers in Sewri Section)

M Local economies, such as employment, livelihood, ete. (refer to Involuntary Resettlement)
[JLand use and utilization of local resources (unplanned development)

[JSocial institutions such as social infrastructures and local decision-making institutions

B Existing social infrastructures and services (some community level temples and mosques
are displaced)

B Poor, indigenous, or ethnic people (Under poverty-line households are displaced)
OMisdistribution of benefits and damages

B Local conflicts of interest (due to job opptunity during construction)

OGender

CChildren’s rights

O Cultural heritage

B Infectious diseases such as HIV/AIDS

B Other (traffic accident after construction)

Outline of related impact ( )

Question 10:
In the case of a loan project such as a two-step loan or a sector loan, can sub-projects be

specified at the present time?

IYes HNo

Question 11:
Regarding information disclosure and meetings with stakeholders, if JICA’s environmental
and social considerations are required, does the proponent agree to information disclosure and
meetings with stakeholders through these guidelines?
M Yes [INo
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5. Environmental Check List (JICA Form) asof 7" October 2015
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6.Presentation Material for SHM (scoping stageand draft EIA & SIA stage)

1) Scoping Stage

Supplemental Environmental Impact Assessment
for
The Preparatory Survey on the Project for Construction of

“Mumbai Trans Harbour Link”

Authorized by MMRDA

Murmnbai P Authority

Funded by JICA

Japan International Cooperation Agency

Consultants Appointed by JICA
Oriental Consultants Global Co.Ltd.
Building Environment (India) Pvt. Ltd.

290 July 2015

CONTENTS

Background
. Project Features
. Alignment of MTHL

. Necessity of Environmental And Social Consideration

. Social Impact Assessment

1.
2
3
4
5. Supplemental Environmental Impact Assessment
6.
7. Study Schedule (as of July 2015)

8

. Exchange Opinions

1. BACKGROUND

MMRDA

1) Government of Maharashtra (GoM) appointed
MMRDA as the implementing agency (Resolution 4th
Feb 2009) and decided that necessary funds will be
raised by MMRDA.

GoM declared the MTHL project as "Regional
Development Project" (Resolution 8 June 2011)
authorizing MMRDA to undertake this project on
Public-Private Partnership (PPP) with 20% Viability
Gap Funding from Government of India.

The pre-qualified consortia were issued the bid
documents in January 2013. However, no bids were
received till the Bid Due Date in August 2013.

2

3

1. BACKGROUND
MMRDA & JICA

4) It is now proposed to implement the project with
the help of loan from JICA (Japan International
Cooperation Agency). A proposal for the same has
been submitted to Gol from GoM.

5) MMRDA and Japan International Cooperation
Agency (JICA) agreed to conduct a “Preparatory
Survey” inJuly 2014
* To review the DPR of MTHL prepared by MMRDA
* To formulate the study in complying with Japanese Official

Development Assistance Loan project

6) The evaluation of JICA Loan shall be conducted after

the completion of the Preparatory Survey in 2015 by

Approximately 22 Kilometres road on the sea across the Mumbai Bay
between Sewri in Mumbai City and Chirle in Navi-Mumbai 16.5 km of
marine section & 5.5 km of land section with the approach sections on
land, interchanges and the other facilities at both sides.

L=}

[‘ﬁwf;?"} |

https://mmrda.maharashtra.govin/mthe Jica &
2. PROJECT FEATURES 2. PROJECT FEATURES
PROJECT OUTLINE DETAILS

+ Total length of the project - 22 km

+ Length of viaducts on land on either side - 5.5 km

+ Lengthinthe creek - 16.5 km

+ 6 Lane (3 + 3) bridge

+ Total width of bridge —27 m

+ Estimated Construction Period for the project - 5 years

BENEFITS {POSITIVE IMPACTS

+ Development of areas in Navi Mumbai and Raigad District

+ Faster connectivity to the proposed Navi Mumbai International Airport

* Savings in fuel and vehicle operating cost/travel time of commuters due
to reduction in distance between Mumbai and Navi Mumbai, Raigad &
Konkan

+ Decongestion of trafficin Mumbai city

https://mmrda.maharashtra.govin/mthi#
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3. ALLINGMENT OF MTHL

Source: JICA Study Team 7

4. NECESSITY OF ENVIRONMENTAL AND SOCIAL CONSIDERATION

Necessity of Clearance and Approvals on MTHL
(1) CRZ clearance is required based on CRZ Notification 2011

(2] Approval of Environmental Impact Assessment (EIA) and
Resettlement Action Plan or Social Impact Assessment
(SIA) is required in accordance with JICA Guidelines for
Environmental and Social Considerations 2011 by Indian
Government Side (In this case, MMRDA)

Note: Compreh EIA and Envi tal Clearance is not required in
accordance with EIA Notification 2006

5. SUPPLEMENTAL ENVIRONMENTAL IMPACT ASSESSMENT (EIA)

(1) Past Activities on Environmental Impacts Assessment (EIA)

1) 1984: Making decision of alignment by the government

2) 2005: Comprehensive EIA was approved by the government in
accordance with EIA notification 1994

3) 2012: Rapid FIA was approved by the government in accordance
with CRZ (Coastal Regulation Zone) notification 2011

4) 2013: CRZ clearance with 5 years validity was issued by the
government in accordance with CRZ notification 2011

5} 2015: Rapid EIA will be updated as the Supplemental EIA 2015 in
accordance with JICA Guidelines for Environmental and Social
Considerations in 2010

5. SUPPLEMENTAL ENVIRONMENTAL IMPACT ASSESSMENT (EIA)
(2) MAJOR EXPECTED IMPACTS

A) Expected Major Positive Impacts
= Saving time for transporting and travelling between

Navi Mumbai and Mumbai
Current : 60-90 min / Future: app. 30min
= Saving fuel

Decreasing of greenhouse gas generation

Decreasing of traffic accidents

Synergy with new development in Navi Mumbai such
as New Air port and Special Economic Zone

Provision of new job opportunity in Navi Mumbai

5. SUPPLEMENTAL ENVIRONMENTAL IMPACT ASSESSMENT (EIA)

(2) MAJOR EXPECTED IMPACTS

B) Components Impacted

= During Construction: Air, Noise, Water, Ecosystem, Land
acquisition and Resettlement, Landscape

= During Operation: Air, Noise, Hydrology, Ecosystem

5. SUPPLEMENTAL ENVIRONMENTAL IMPACT ASSESSMENT (EIA)

(3) MITIGATION MEASURES TO BE CARRIED OUT

———

Major Mitigation Measures

During Construction
-Minimize impact area by construction of
temporary jetty [see pic)
-Replantation of

(5 times of cut mangrove in CRZ)
-Appropriate rehabilitation program

Mangrove

Sample: Temparary Jetty during Construction

During Operation

-Setting up noise barrier (if required)

-Lighting system (for migratory birds, if
required)

-Appropriate color for bridge

Sample- Noisz Barrier in sensitive area during

Operation {If requéred) 13
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5. SUPPLEMENTAL ENVIRONMENTAL IMPACT ASSESSMENT (EIA)
(4] ENVIRONMENTAL MANAGEMENT PLAN (EMP)

Environmental Mitigation Measures shall be
monitored periodically and reported to
Environmental Authorized Agency such as Ministry
of Environment & Forests, and then inspected.

Aitigation A 5 LEA
Falelliy L Preparation Stage
Planning of Monitaring Plan
| During Ci d After C:
3 After . : -
Construction = 2. During
Monitored by 2 Construction
MMRDA | ion by Envi " ot
and Inspected :
MoE|
by MokF Agancy (MoEF)

5. Supplemental Environmental Impact Assessment (EIA)
(5) To Conserve Our Important Environment in Mumbai

hon n

"

Please save our Environment!
+  No cutting mangrove
LU s habital

o i Bekerias such fidhas, erabe,

prawns and ete, 1}

{Relevant Law: ndian Forest Act, 1927/ Wil Act, 1872 Farest Mo Poachiifg
Act, 1980/ The Act, 1985 National

Forest Policy, 1988 CRZ Notification (1991) under the EPA Act,
19B6/The National Policy, 2008

+ No Hunting Migratory Birds
Ll;’h%nu: wildlife [Protection) Act, 1972/ Biological Diversity

v Nodumping wastes to the Sea

¥ Bt

Mo Cutting Mangrove

and harm heman

{Relevant Law: Water E:umlu & Prevention of Pollution]

Act, 1974 Indian {Pretection] Act, 1972 indian Fisheries
agem 18 “"-1-.& it (Protection] Act, 1986/

Management Act, 1989/ The Emvironme

Nat ool E it anaert o T Tonel Act 19 Biological Diversity Act,

6. SOCIAL IMPACT ASSESSMENT (SIA)

(1) Basic Principles of Resettlement & Compensation

This explanation has given to Project Affected Persons in SIA meeting held on 7% July 2015

14

6. SOCIAL IMPACT ASSESSMENT (SIA)

Who is Eligible?

* Legal rights holders

* Actual Residents with status/proof of living or working in the
ROW (acquiring land} at the date of Baseline Sodal Economic
Survey (BSES)

* Actual Residents with status/proof of living or working outside
of the ROW where project activities negatively impact living
standards and/or livelihood

Who is NOT Eligible?

» After BSES, whoever start living or working in the ROW &
outside of the ROW where project activities negatively impact
on their living standards and/or livelihood

This explanation has ghven to Project Affected Persons in SIA meeting held on 7 luly 2015

15

6. SOCIAL IMPACT ASSESSMENT (SIA)

A Socio Economic Survey as a part of Social Impact Assessment has been carried
out after the meeting held on 7% July.

The resuits will be reflected in following items on Supplemental EIA in accordance
| and Social Considerati

FHRE

with JICA for Envil

7.STUDY SCHEDULE

SUPPLIMENTAL EIA
Today (29 JULY 2015) + 17 EIA Public Consultation
Mid, SEP 2015 + 2"YEIA Public Consultation
End of SEP-OCT 2015 * Finalization of Supplemental EIA
* Reviewand Approval of EIA by MMRDA
SIA
7™ UL 2015 + 17514 Stakeholder Meeting
+ BSES
Beginning of SEP 2015 + 2514 Stakeholder Meeting (SHM)
End of SEP * Revision of SI1& with opinions of 2™ SHM

Review of REVISED SIA by MMRDA
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8. EXCHANGE OPINIONS

8. Exchange Opinions

THANK YOU

;:ﬁ; MMRDA

Pl L Hsgor Dol sty
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2) Draft EIA Stage

s’ Agenda of Today’s Meeting
* Opening Remarks
— " " irnpac * Project in Brief
[Preparediy oms Co.Lod) . Obi & Sehodule of Public C Itation Meating
The P 5 on the Project for Cs sonof * Details of First Public Consultation of EIA
Mumbai TransHarbour Link * Result of Reformed E1A studies
* Environmental Management Plan (EMP)
i Project implementation Authority Funded by ICA * Enwvircmental Monitoring Plan (EMaP)
L] ftharity A
- G * Project iImplementation Schedule
Consltants Appeinted by 1ICA * Exchange Opinions
Oriental Consultants Global Co. Lt + Closing Remarks
Building Ervironment (India) Pyt Ltd.
15* 2015
™ Opening Remarks ﬂ s’ Project In Brief
L
* The proposed ‘Numbai Trars-Hartious Line” (MTHL) propect is beng imphemented by Mumbai Metropolitan Region
* 2005 March: The project recelved Environmental clearance fram MOEF. Subsegquently, as Development Autharity (WIMRDA)
per EIA notification of 2008, the project was out of purview of the notification. = The lirk wall connect Sewel (Mumbai) to Chicke (Kavl Mumbal)
» 2012: The EIA for CAZ clearance was carrled cut by CES ARUP EPMG. * The praject 15 prapased ta be implemented with financial assistance from Japan international Co-operation Agency
sy,
= 2013 Juby: CRZ notification was still valid, Accordingly, CRZ clearance was received Project Algerent
. ' JICA for funding the project.

= Total length of the project is about 22km

» Length of viaducts on land on either side iz sbout 5.5 km
» Length i the oreek is sbout 165 km

* ELane (3 = 3) brivge

* Total width of bridge & about 27 m

+ Estimated Corstruction Periad far the project is5 s

* 1ICA appainted OCG for project foasibility studies.
= OCG has BEIPL as loc;

= As the project has already been cleared by the compatent Government Authoritles, this
consultation is being conducted in accordance with BCA guidedines.

) Objectives & Schedule of Public Consultation Meeting =] e tographs ¢ Consultation on =]
e 0 P i T o e e S e T T A e e T S I e P Uy
* As per JICA guided itis datory to conduct mini two public ¢ |
on Emvironmental Impact Assessment, first at the scoping stage and secand ot Draft EIA
Repart Stage.

* The public consultations are being carried out as given below:

Supplimental Eia
" July 2015 * 1" ElA Public Consultation At MMRDA Office, B.K.C
15%" September 2015 + 27 EJA Public Consultation At Sewri {Today)
Social Impact Assessment
7 uly 2015 * 1" 5lA Stakeholder Meeting
25 August 2015 + 27 5iA Stakeholder Meeting (SHM)
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Participants during First Public Consultation on EIA

Davsiopendent Call), W 5.5 Varaskar
M A R Bhisiiar {Depsty Engnee©,

M P, Mamdspure [Chéat Enpnger, Me Visham Faud [ Dviat Sacisl
M,

e Major Points Discussed during First Public Consultation on EIA o
L e T e T e P S e e e R T S e s i i)

[P —
Rame B Portion Quesion

Emuenr

Mame &Poskon amnwar

: 1 Me Shaini Tandss Veho wil do furding e it Thw funding t= the project & fmm
§ Mok futipaile (apicoy Enpist [Scianaist NEERI) othe prrjen? | Spaciafit JEA Sudy  Jagan Internatonal
“"""‘“ Othar Dr. Shalii Tanen (Semraint- KEERI), M. 4. Vsl 155 Had Mangros Coll, b M. Chouhan = Agancy” (HEAL
epic Goemment Survey of Incis), Mr. 8.1 Pau [ Dy Chief Engineer- Mumbsl
Toam, & e c I M Shaniindon Imwhich sesson theenvmnmental W Kolatiar Pont mosoon seemn Soniing was
s A Port Fraut), Mr. 5., Kariuad (Ex Erginwar = DE0], b, YA Bt (Manager (EC- NPT} 5 E vk i Wineth (1N Sk 1A Sl it oot et DO
offes, Bir, NGO B W < S, M. of Reschar's Miaring wines & A Quuity mosazang  Team) Warne wane: B Ar quaiy measting
s Communsy  Graugl, Men Sunite Bt (e rmsentativn o Wornae:s Graug) s covered Inthis heformed Rapid DAT are covered 1 A
Spectic Goup 1 M Shakni Tnom Weiee Mg Macagemert Fan W Knistior T Toamm it comred in e (14
FaPr Dr Qv Jamal |, Mc indraden h W Arum Wit {Scientin KEERY & Erology mpas am comcaens? (B SpeciuEr JCA Sy 1nanwlb be fraized b Sapromba
[Ranierrh, M. iy Om asida, b i, M il B Mrs. 1A Bhae e 5.
Knan (Rasidart), A HL5 Bt (Rasideral, M Geving Bades (Fasent, W L3 Asvar (Fanident), Me (Maryager EC- NPT}
fomar ko ik K| el s vt Pt A M Sk een Wt et e st M Kolati JUCA tbuch Toaem will revie the Rasdl
JEATesm e Heonon Limk, Me Shi Nagacka, Mr, Hrnicesh Kaistiar, Or Pajpkta Eularn) - Rimsas [scentit KEER) suppementry EA7 |E Speciaer JCA Study W Raport, 2012 22 per the ACA
Diinr, M. Pri s Surf T uwn and wil 45 tow pesanday
a2 anakyiis.
‘Vibration Study sd Social Impact.
Asemment ew toens b the
updated £
ilea’ I;“ 1. Air Pollution
L.

IMPACT ASSESSMENT & MITIGATION MEASURES
AS PER JICA GUIDELINES

01 During Construction

* Temporary and localised impacts are expected on alr quality due to construction machines and eu ipment. Air
poilution due 1o exeavatica will be minimal, as mest of the construction will be carried eut in wet soil. The
residual impacts would be further minimized by implementing mitigation measures suggested in the EMP
Mitigathion Measwres: Water sprinkling as may be recuired shall be camied cut on earthen read and
construction yard near resigential ares, PUC compliant machnery, regular maintenance of machinery.

=3 The degree of imp oct is within accep toble fevel

|3 Alter Construction

[+ The link would provide speecy access to the traffic from the city to the mainlang thus reducing traffic jams
within the city 1o some extent. This the oncentralion of parameters such 55 PM ., 00, NO, and 50, i lkely 1o
reduce in the dty areas.

=+ the fink ifi P impact on the air qualty
I Eﬂ Nolse & Vibration EI I 3. Water Pollution
1 During Construction Woisa Barriers along tha Bnk Bored Piling Methodalogy for Pollution Control

* Wolsg and whration leveli 3 The consTruction e arelikely To incres 1o
40 dxtent dUe 10 CONSIrUCtion eqUIpMERt.
Mitigation Measeres
* SeleCUng low-Roise #quIpment

* Avolding of minimizing the operation of heavy equipment during right
e,

* Using muffiers far the squipment in order to reduse note.
© I s ot ety ro glve dgnifleant impaces
DOAfer Consruction
* Nois |ivels are expectied L INCrEasE 0UE 10 B vehicks LEng th ik
Mitigation Measares: “obe b ong both sides of the
the MasIar araas on Mumbal & Na Mumbsi side 3 eroposed 10 Ba
Erovided in order to minimize the noiss levets and disturbancs to the bird
Pabis
b1t ks not Mheiv o give sanifizont impacts due o the mitigotion
mERies

I Mitigation Measures During Constriction ©

* Wasa ol to ba stored and dispossd to designated sia
* Domestc wiste water and night soil from base camp i3 10 be .
trested 1o bring it 1o permissitie Bming and Then discharged

= The degree of impoct iy withie aeceptobie level R

I After Construction

Po adverse IMpacts #rs sxpectad as thare 1 no activities contemplited
wehich aischarges poliuted watsr from projacs faciiities.

Mitigation Measures: In the mudflat section. storm waler should be
coliected by every pier and discharged on pile chos 50 83 ROL 10 dBTUrD The
mudfiat area by the fafing water

2 No impocts
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4, Waste
B e e e e e s e ]

) During Construction

* Conpruction Wisl Such i Pwick 508 in the Sa WCTION, wirki Soll In thi Bnd SEcTcn snd TSP oMY SITUCorEs on lind
woidd be generated. Additionally domestic waste, wists water and wight 358 may be generated fom construction labor

traated Fposed through sdeguats mitigaTion messres,

igrificont bmpocis

Afer Construction

+ There are no fadilities which would generate liguid and solid wasta n the project area. Hence no impacts are expected
from project sctivities after conatruction.

33t is mot iikely to give significant impacs

Jurieg Constraction
Potential Impacts:

imipact squatic foes/fauna

may FEaU In drying of the mudTias around pis ares.

I Mitigation Maaseres against passible impacts on Fauna & Fora :

Ecosystem = Fauna & Flora

Turbied watar g T SCTVES N the cresk a3 3nd IMflowing oM CONSITUCTon 3rea [witho Lt trastment] may
Fart of the madfiat ecosystem s Skely to be temporarily disturbed duning the construction of the project which

Migratory birds may svoid the corstruction yard anea during peak construction activities

* Adoption of excavetion methodology 10 misisize The Turbicity of The water consirution of Rundstions erc

* Mairimiae th FootRrint Gn Mangrave area and mudfat by adopsion of leMEerary jeNly conULAToN t minimize

disturbance

® Ho embankment would e coPsTRLTRG Tor CONTTUCTION RTIVTIS IR MUNEr e

fea 5. Ecosystem = Fauna & Flora

. Ecosystem - Fauna & Flora

- Mitigation Measures:
* Instalistion of silencer for construction mach inesandor use of low-noise machines near CRZ and mudflat
In accomd ance with CAZ clearance.

+ Implementation of manitering for migrtary birds such a5 Flamin gos in accardance with the genesnl
conditions stipulated in the CRZ dearance grantedto the project

- ymangrave plantati

stiputated in the CRZ clearance granted Lo the project

accy the specific conditions

= Itis recommended that implementation of detaded baseline survey for flors and preparation of monitoring
plan in the project area before design-build stage

O arter Comstruction
Mitigation Moasuros:

* Moite barriers shall be inatailed on both sides of the road in the
mudfiat ares on Mumbal & the Naw Mumsal sida 5o 36 to minimiza
the adversa impacts ta the migratony ks in accordance with CRE
Slearance spedf condtons,

* Earior design having embankmant in mudhats was changed 10 have
Prostroswod concrets of Steel concrets composha or stael
supertructrg to achisve longer spans whh minemum numesrs of
e n MUaHTaT area

* Distribation area and flying coursa for birds such a5 Flamingo should

through v prioe o stage
Lighting which does not give significant adverse impacts to foosting
area of Flamingos should be instaled on the ink.

* impkmentiion of pariodical monitoring for migrory birds i
stipulated in the geraral condition in the CRZ clesrance

Moo Barriers propased along the fink

warts and quarries an ather are.

gases & Landuse & Landscape
o | et S —
P g Eorerd - X0 g Ezeati
-
:::.‘:wm Spamd conaral by g Ssard Land MumbaiSide: The land onMumbs  [During Const.] |During Construction]
ot Use sige presently belongs to Mumbal arez  ThePAPswillh ly resettled as
e e s Part Trust and is used for residential  andshop space s perthe appropeiate policy of MMADA [
SBA L Syen and commertial purpose reduced State Govt. The resettlement of the
1 Hydrogy M seiocty  [Buring Eorae. s Gperasond 1urg] PAPs will be implemented befors the
SIS parce2084] Mawi Mumbai Side: beginning of the constructan.
Presently the land s mainky open
unused land. There are container [Dunng Coeration]

Appropriate land use management
shall be done by MPT, MMRDA, MCGM
andCIDCO

187




Supplementa EIA for the Mumbai Trans Harbour Link Project

i’ Process of Social Impact Assessment [SIA] Process of Social Impact Assessment (SIA)
" MUTR RER Pollcy and iC & Saclal Guidelines (2010}, Saclal impact Asessmant has been ey
conducted.,

T luby 2015 = 1PER with
representalives

107 July 2005 = 14* July 2015 = MMRDA Notification of Basic Socioeconomic Survey (B5E5)
for 320 PAPS
17 July 2015-11" August 2015« BSES

25" August 2015

2+ 55M far Project Affected Persons’ (PAPS)
Al the questionsraised by PAPs wene answered by MV,

Patl, MMRDA, SDC.
™ Process of Social Impact Assessment [SIA) Environmental Management Plan
C
2 Stakeholder’s Consultation (soee: e s ics sty feam)
Maaiuras shal be By B Agency
wh a6 Ministry of Envronmant Forests & Oimate Change (McBFCC) o State Erwiromment Impact Assassmant
i ¥ i Coritd Tone it ¥ (MCIMA] a5 the cane may be.
‘Ill”u' o W w 1LB4
s Fragaration itage
Fanring of Marizoring Fian

During Construction 3nd Atar Conaruction

Ii Project Schedule

Teritative Project Schedule |As of September, 2015)

Sl B dn ki L mrtiad ¢
e pea H

L e L Gk

10 The project is proposed 1o Be mplemantad on Design-buld bass
U Construction pariod is expecting to be of 4.5 years.
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EXCHANGE OPINIONS

THANK YOU FOR YOUR ATTENTION !
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isson

7. Rdevant Perm

(1) Coastal Regulation Zone Environmental Clearance on 19" July 2013 (issued from Ministry of Environment

and Forests)
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(2) Non Objection Certificate regarding Cultural Heritage

Sewri Fort (soft copy of origind NOC from Archology Survey of Indiadate on 4" April, 2005)

Annexure - £l

Government of Indic
Archueological Survey of India
Mimi Crrcle. Mumibnd
Sius Fori, Mumbai 400022

F. Ro, MFHCNOORUOLWGE 2 2 Di. 05-05-2005

'1‘0

< Shn D, B Deshipaisde
Lhu.l I,t:;..m '
MSRDC L
Sosscden Yok €

Lz Citee Uon

IO Mo 8 WG OsG
Sy,
Sty Abcmdione Lruss Thwboar Liak Proeet - NOC or Elephenta regs
Thita o owish reiveoncs W ke cencspondeace resting on the subject cited above.
Favipg sone ihrough the vanous regocs Jumished by your technical proup and
consides the faet iba ins Eophanta lsfand ix Rcaied w o distance of 3 km from the proposed

MTIL Bridge uad li un e 'xwo-.cd project wiil not Bave any disturbing effcct o the rock
formutiaons of tie ishund ms por the repost submitted by M#S Consulting Enginening Services, 'NQC!
is bereby granted for lhc_abq'_i_t.__pw jeet, :

Howsver, as susgesied curlier, you muy ovobve a mechunism by which periodical
assessment will b done when e preject takes of and zlse wrunge for an 'on sie’ visit o the
Projest site when e work IS iR process. . T

This'iy for your kind informaton and secessury aciion.

i : Yours fjthfully
& £l s
2 -Superintending Archacologist

Copy ¢ :; y

1. ‘The Director Genera, Archacologicul Survey of India, Janpath, New Delhi for information
2. Direstor (Monumeras), Archacological Survey of Indie, Junpath, New Delhifor information and
‘with reference to leiter no. 2404/2004-M dated 17th February 2005

Supn:r'nit:nrlmg Arch/ﬂoiobrst

SUKERINE . .ﬂl: H
ARCHECLOGH AL yURYEY oremmi
Bini Cistle, Sicn, Mumbai-00 Xz,
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