Mumbai Urban Transport Project
                                Consolidated Environmental Assessment


EXECUTIVE SUMMARY

1.0 Introduction

Mumbai, over the last few decades has emerged as the financial and commercial capital of India. Mumbai’s population that was around 4 million in 1961 has now reached  11.9 million in 2001.  The urban growth has spread beyond the boundaries of Municipal Corporation of Greater Mumbai in the northern, north-eastern and eastern directions to form Mumbai Metropolitan Region (MMR). Mumbai has  an area of 438 sq. km and   a population of  11.9 million.  MMR has an area of 4354 sq. km and population of about 18 million.  By 2011 MMR is expected to have a population of 22 million. MMR generates about 5% of national GDP and contributes to over one third of India’s tax revenues.   A map showing various sub-regions of MMR is given in        Map E-1.

Mumbai has a unique distinction of satisfying 88 % of its peak period travel demand through public transport such as suburban trains and buses.  Of the remaining 12% peak travel demand,  5 % is met by taxis and 7 % by private vehicles.   Although these proportions are estimated to remain more or less same until 2011 (with public transport sector falling from 88% to 85 %),  the number of public transport trips in the peak period will rise substantially.  In terms of public transport, Mumbai is served by two zonal railways  the western railway (WR) and central railway (CR).  The suburban railway services, which are in fact metropolitan services in view of the frequency and short distances between stations, carry close to 6 million passengers per day.  Bus services are provided by Bombay Electric Suburban Transport (BEST), with 3000 buses, and undertake 4.5 million journeys per day, of which approximately 60 % are connected with rail journeys.  In the road transport sector, the road network in Mumbai is predominantly radial along the peninsula and comprises three main corridors - Western Express Highway, Eastern Express Highway, and the Central corridor.  Although termed ‘expressways’, the roads are essentially arterial roads and decline in standard as they approach and pass through the Island City.  The number of registered vehicles in MMR grew from 521,000 in 1985 to 821,000 in 1991.  Private cars grew from 173,000 to 366,000 in 1991 and the number is expected to double in 2011. The travelling conditions, transport infrastructure, road traffic congestion, air quality, resettlement and rehabilitation, and institutional framework are some of the major issues which require urgent attention, in order to improve the transport sector management in Mumbai.  

MMRDA therefore prepared a “Comprehensive Transport Strategy (CTS)” in 1994, providing a strategic framework for the transport sector of MMR. The four strategic transport options identified under the CTS study were subjected to Environmental Assessment (EA).  The environmental assessments are carried out according to World 
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Bank Operational Directives and guidelines of the Ministry of Environment & Forests (MOEF), Government of India. 

EA consists of Sectoral Level Environmental Analysis (SLEA), Programmatic Level Environmental Assessment (PLEA) and Micro-Level Environmental Assessment (MLEA).  SLEA of the four transport options are carried out to determine the transportation strategy for MMR, which would have minimum adverse environmental implications.   Based on this strategy sub-projects are selected for MUTP.  PLEAs and MLEAs are carried out for these sub-projects included in the recommended strategy. PLEAs are prepared for small generic sub projects, such as, flyovers, ROBs, Pedestrian subways, Station Area Traffic Improvements Schemes. MLEAs provide detailed analysis of the individual projects (identified under the strategic options) that are expected to have significant environmental impacts.

2.0
TRANSPORT SCENARIO OF MMR

· 
Population of about 15 million in MMR generated total peak hour passenger trips of 21,54,860 in 1993. Out of this 88 % were performed by public transport and 7 % by private vehicles and 5 % by taxis.

· 
In 2011 a population of nearly 22.5 million is projected to generate peak hour trips of 32,60,431. Out of these 85 % will be by public transport, 9 % by private vehicles and 6 % by Taxis. 

· 
The last two decades are characterised by significant increase in private vehicle ownership.  The population growth in MMR in 1981-91 was about 3% p.a. whereas the vehicular growth was 8.81 %. p.a. Private vehicle registration increased by 3.45 times between 1976 and 1991 (from 1,08,146 to 6,35,172 vehicles).

· 
Private vehicles registration in MMR in 2011 is expected to be more than double the 1991 level (13,56,498 vehicles).  Number of vehicles per 1000 persons in MMR is expected to increase from 44 in 1991 to 61.1 in 2011. Private vehicles are thus expected to grow at a rate of 4.95 percent per annum as against the population growth rate of 2.19 per cent per annum.

· 
Road transport is considered to be a major contributor of air pollution and noise in an urban environment.  As per the URBAIR
 study of 1992, vehicular traffic contributes to about 54% of N0x emissions and 24% of PM10 emissions in Greater Mumbai.  Also ambient air quality, particularly in respect to PM10 and N0x exceed the National Ambient Air Quality Standards (NAAQS) in some areas.  Noise levels along the roads have been found to be in the range of 65dB(A) and 85 dB(A).  Both vehicular pollution and noise in Greater Mumbai have become a cause of concern.

3.0
need for comprehensive transportation strategy


In order to deal with the increasing travel demand in an effective and financially and environmentally sustainable manner, MMRDA prepared a long-term multi-modal Comprehensive Transport Strategy (CTS) 
  for the MMR in 1994.


The objectives of such a strategy are;

· To ensure adequate levels of accessibility in the expanding urban areas

· To assist economic development of the region

· To improve the safety record of transport system


The development of the strategy considered the following factors:

· Existing landuse, demographic, economic/employment characteristics of the region.

· Existing transportation infrastructure and its level of adequacy / inadequacy to meet the current and future transportation requirements.

· Prospects of future regional development based on the growth potential of sub regions as envisaged at that particular time.  

In order to meet the projected travel demand the CTS identified the three strategic options. To facilitate comparison with the base level a “Do minimum” option was also identified. (Instead of a commonly used “Do Nothing “ option”. These four options as identified by the CTS are as follows: 

Do Minimum: 
This option contained all the committed railway and road projects as envisaged in 1993.

Public Transport (PT): 
In addition to all the committed projects of 'Do Minimum' option, this option contained many railway projects to increase the capacity of rail transport.

Public Transportation:      The option contained all the projects of 'Public Transport ' option with Demand
    and demand management measures such as, cordon  Management                     pricing and parking control in the Island City.

(PT+DM)

Road Investment (RI): 
In this option, the emphasis was laid on road projects, which are expected to encourage private vehicle trips. The option also included all the committed projects in "Do Minimum' option.


Under each option, a number of investment sub projects were identified for implementation in MMR.


Based on the techno-economic analysis of the above options, and keeping in perspective the present and future transportation needs of the region, the CTS study recommended a transportation strategy which emphasized: 

·  
Service enhancement and capacity optimization of the present railway system to address present acute overcrowding and future transportation needs, and 

· 
Moderate investment in improving road network particularly in suburban east – west links and road based public transportation system, and   

· Adoption of demand management to promote public transportation and restrict private vehicle demand on the road network, particularly in Island City.


Mumbai Urban Transport Project (MUTP) places emphasis on public transportation and relieving traffic congestion through a number of traffic management techniques.  Thus, MUTP is in line with the strategic transport option recommended by CTS study. 

4.    
ENVIRONMENTAL ASSESSMENT  

4.1
Environmental Assessment Process


CTS included environmental assessment of strategic options in a limited way by considering vehicular emission loads associated with each option. It did not include environmental impact assessment of individual projects and the associated EMPs. It was therefore necessary to undertake environmental assessment at the sector as well as project level according to the OP 4.01 of the World Bank. MMRDA undertook and completed such an exercise through consultants in 1998.  

As described earlier, the EA consists of:

· Sectoral Level Environmental Analysis (SLEA) for the four strategic transport options for MMR identified as part of CTS.

· Programmatic Level Environmental Assessment (PLEA) of generic sub projects.

· Micro-Level Environmental Assessment (MLEA) for sub-projects likely to have significant adverse environmental impacts.


A flowchart of the entire process starting from developing the CTS to EA is given in Figure E-1.
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4.2
Sectoral Level Environmental Assessment (SLEA)

At the sector level, environmental impacts are seen as arising due to sectoral policies, programs, operations and regulations.  SLEA with reference to MUTP therefore involves assessment of environmental impacts of the transportation sector as a whole, i.e. the environmental impacts due to physical transportation activities through road and rail, government policies and other traffic management measures. 


SLEA is carried out for the four strategic transport options for MMR described in the previous section. For the purpose of environmental analysis, MMR was divided into four sub regions – Island City, Western Suburbs, Eastern Suburbs and the Rest of MMR. Following environmental components used for SLEA were:

· Air quality

· Noise

· Ecological

· Social

· Transport Service indicators

4.2.1
Existing Environmental Status


The purpose of compiling the baseline environmental status is to provide a basis for comparison of the changes in environmental quality which may occur due to the implementation of individual transportation improvement schemes/projects as well as the transportation strategy as a whole.  The data on baseline status of the above environmental components were collected and compiled from various existing sources, and was also supplemented by primary data collected at individual proposed sites.


Ambient Air Quality and Noise


Baseline ambient air and noise quality were monitored in detail in 1996 at several locations in the 4 sub-regions of MMR (Island city, Eastern suburbs, Western suburbs and rest of MMR). Separate monitoring was carried out as a part of Sectoral Level Environmental Assessment (SLEA) and Programmatic and Micro-level EAs (PLEA and MLEA).  Secondary baseline data for the years 1997 to 2000 was collected from various sources such as MCGM, NEERI etc. for the purpose of updating the earlier 1996 baseline studies.   


All above studies point out that SO2, NOx are generally well below the National Ambient Air Quality Standards (NAAQS) at residential and industrial locations.  N0x levels however exceed the standards at traffic intersections, as shown by monitoring done by MCGB.  Also SO2 and N0x levels have not changed significantly since 1996 when ambient air quality was monitored for SLEA, MLEA and PLEA purposes.

All studies have shown that PM10 and SPM exceed the NAAQS at almost all residential and industrial locations and also at traffic intersections. For both SPM and PM10, the highest values were observed in 1997 (except Parel).  Since 1997 both pollutants show a decreasing trend, although they continue to exceed the standards.  It is clear, that a comprehensive strategy is needed to bring levels of SPM and PM10 within NAAQS levels gradually over the years.   Noise levels in Mumbai were observed to exceed the noise standards, particularly at traffic intersections and other public places.

Socio-economic Characteristics

Socio-economic profile of Mumbai is diverse. About 50 % of Mumbai’s population have sought shelter in slums as squatters.  A large number of these settlements are located along railway tracks, on public lands and lands that are designated for roads or road widening in the “Master Plan”. No transport project can therefore be implemented without confronting the problem of Project Affected Households (PAHs).

MMRDA has prepared a Resettlement Action Plan
 (RAP) for the PAHs to alleviate the adverse social impacts associated with the implementation of MUTP. In the first phase of MUTP about 19000 families are likely to be affected and will require settlement.

Ecology
The Arabian Sea surrounds the Greater Mumbai at the west and east boundaries.  It is separated from the mainland by the Thane Creek and Mumbai Harbour, which is open to the Arabian Sea on its south and is connected at its northern extremity to the Ulhas River and Vasai Creek. The Vasai Creek forms the northern boundary of the city.

The coastal waters are polluted by the discharge of untreated effluent both of domestic and industrial origin. 90% of effluent comes from domestic sewage, whereas remaining 10% comes from industries. Several pollutants such as heavy metals and persistent chemicals, which are capable of being accumulated in benthic fauna and flora, are discharged into coastal waters.   The present situation not only affects the local ecosystem but also renders the coastal areas unfit for recreational purposes.

The coastal belts of MMR have abundant wetlands/ mangroves exhibiting significant ecological diversity. Most of these wetlands have been used to create land for construction purposes and to site industries around Ghodbunder, Thane and New Mumbai areas. The wetlands are also used as garbage dumping grounds. These factors have led to the degradation of wetlands and mangroves over a period of time.

None of the MUTP projects except for a part of the alignment of Bhayander-Virar  railway lines passes through areas which have sensitive ecological resources.  This area has mangrove vegetation.  

           Land Use
The first Regional plan for MMR was prepared in 1973.  The existing picture of land use is however, different from what was envisaged in the plan, due to phenomenal growth of population and development in the region. The built up areas have considerably increased with massive residential growth in Vasai – Virar belt along the western corridor and at various towns along Mumbai –Pune corridor.  The agriculture and forest lands have declined at faster rate than anticipated in 1973.   

          Traffic and Transportation

In Greater Mumbai, traffic movement is mainly along the north-south direction.  The major transportation modes are railways and road transport.  

Railway service along the north-south railway corridors is operated by Western and Central Railways. The Western Railway provides service from Churchgate to Virar and Central Railway operates trains from Chatrapati Shivaji Terminus (CST) to Karjat in south-east and Kasara in north-east.  

MMR has a suburban rail network catering to 6 million passengers per day.  In addition to Railways, the public bus service is provided by BEST to 4.5 million passengers with a    fleet of about 3000 buses.  

Traffic situation in MMR, particularly in Greater Mumbai is expected to become worse as the vehicle ownership in the area increases at a rapid pace.  

4.2.2
SLEA Findings - Environmental evaluation of strategic options

           Ambient Air Quality:


Comparison of options based on absolute values of Air Pollutants are given below.  The values for PT+DM and the RI options are given below in Table E-1, as they give a representative range:


Table E-1:  Impacts on Ambient Air Quality

Region
Parameters
Base Year (1996)
Options for year 2011




PT+ DM
RI

Island City
CO (mg/Nm3)
5.33
0.7
1.04


SO2 (g/Nm3)
49.72
35.01
45.23


NOX (g/Nm3)
22.56
5.65
8.55


PM10 (g/Nm3)
1219.21
713.35
1011.15

Western Suburbs
CO (mg/Nm3)
17.1
6.61
10.63


SO2 (g/Nm3)
25.61
37.54
56.79


NOX (g/Nm3)
26.87
13.72
20.97


PM10 (g/Nm3)
803.44
1191.66
1834.24

Eastern Suburbs
CO (mg/Nm3)
17.57
5.49
13.7


SO2 (g/Nm3)
34.28
41.44
103.47


NOX (g/Nm3)
37.34
17.07
42.98


PM10 (g/Nm3)
965.36
1195.26
2993.28

Rest of MMR
CO (mg/Nm3)
0.2
0.07
0.08


SO2 (g/Nm3)
11.78
14.37
18.41


NOX (g/Nm3)
8.23
3.91
4.79


PM10 (g/Nm3)
214.16
244.54
312.81


The key findings are as follows :

· Baseline levels (1996 levels) of all pollutants except PM10 were well below the National Ambient Air Quality Standards (NAAQS).  Baseline PM10 levels varied between 214.16 (g/m3 in Rest of MMR to 1219.2 (g/m3 in the Island City.

· Predicted PM10 levels (for year 2011) are found to decrease (as compared to baseline levels) in the Island City and increase in Eastern and Western Suburbs.  All predicted PM10 levels exceed the NAAQS.   Levels in eastern and western suburbs will increase due to increase in vehicle kilometers, whereas it will decrease in the Island City due to reduced population growth clubbed with traffic demand management measures.

· N0x, CO and Pb levels are predicted to decrease due to use of catalytic converters.  In spite of substantial increase in vehicle kilometers, proportionate increase in pollution levels is not seen due to the fact that improved fuel (lead free, low sulphur) and improved engines (with catalytic converters and compliance with Euro II or Bharat II emission standards) have been assumed.

· SO2 levels were predicted to increase in the eastern and western suburbs due to growth in population and traffic.  The levels were predicted to decrease in the island city for the PT+DM option, as island city is already congested with little possibility of population and traffic growth.
· It was concluded that the PT+DM option performed better for the Island City and Rest of MMR and the PT option performed better in the eastern and western suburbs.

            Noise levels:

            Comparison of options based on absolute values of Traffic Noise Indicators
 are 
given 
below in Table E-2

Table E-2:  Traffic Noise Impacts

Region
Parameters
Base Year (1996)
Options for year 2011




PT+ DM
 RI

Island City
TNI (Day)
61.4
63.7
70.3


TNI (Night)
91.5
98.7
95.7

Western Suburbs
TNI (Day)
51.7
71.1
70.4


TNI (Night)
86.4
96.3
93.8

Eastern Suburbs
TNI (Day)
79
90.8
88.6


TNI (Night)
94.4
68.8
100

Rest of MMR
TNI (Day)
30.4
50.1
44.0


TNI (Night)
60.3
27.7
80.2


The key findings are as follows :

· Day time noise impacts were found to be lower in island city under the PT+DM option.  However, the same option gave rise to higher noise levels at night time.

· In western suburbs, all the four options resulted in almost the same level of noise impacts during the day time.

· Night time noise levels were predicted to be higher for the Public Transport Option.  In eastern suburbs, all four options resulted in the same impacts for night time. 

· Thus in brief, none of the options performed consistently for the four sub-regions.  Day time and night time TNI also showed conflict in favouring any single option.


Ecology



Quantitative analysis of the ecological impacts captured the following concepts:

· Damage to an ecological area due to a road/rail alignment will be proportional to the area covered by road/rail segment in the ecologically sensitive zone.

· Damage will be severe if the ecological area or system is of higher quality.

Ecological indicators for natural and man-made systems were used to estimate quantitative ecological impacts for making comparison of various transport options with respect to their ecological impacts.  The ecological impact on each of the systems is measured by adding weighted areas of road/rail alignments traversing through the system, where weights represent the quality of the system. Thus ecological impact indices for the 2 systems can be expressed as follows:

EI (Natural) = EI-1 = ( WniAj

EI (Man-Made) = EI-2 = (WmjAj

Where:

Wni  = Weight associated natural ecological system of class i

Wmj = Weight associated man-made ecological system of class j

Ai     =  Total area of road/rail alignment intercepted by natural system of i. category

Aj   = Total area of road/rail alignment intercepted by man-made system of i. category

These predicted indices values are given in the Table E-3 given below:


Table E-3 Ecological Impacts

Region
Ecological Impact Indicator  (EI) 
Base Year (1996)
Options for year 2011




PT+ DM
RI
Do Minimum
Public Transport

Island City
EI-1 (Natural System)

EI-2 (Man-Made)
0


0

0
0.06

0
0

0
0

0

Western Suburbs
EI-1 (Natural System)

EI-2 (Man-Made)
0
0.076

0.03
0.047

0
0

0
0.076

0.03

Eastern Suburbs
EI-1 (Natural System)

EI-2 (Man-Made)
0
0.035

0
0.017

0.003
0.005

0
0.035

0

Rest of MMR
EI-1 (Natural System)

EI-2 (Man-Made)
0
0.186

0.26
0.364

0.490
0.063

0.2
0.186

0.26

In the Island City, ecological impacts are not observed, as new transport projects are not proposed.  Projects such as Borivali-Virar quadrupling of rail lines, under the PT and PT+DM options will have ecological impacts in the Eastern and Western Suburbs of Greater Mumbai.  Option RI has the most severe impact on Rest of MMR as many new road projects are proposed in sensitive areas. 


Socio-economic impacts (Limited to Displacement Of People):
Development of new rail or road links or widening roads in Mumbai invariably involves Projected Affected Households (PAHs). Minimising number of such PAHs should therefore be one of the objectives of selecting the strategic option.

           Comparison of options based on Rehabilitation and Resettlement (R&R) Impacts  are 
given in the Table E-4 below:


Table E-4:  Displacement of Households 

Region
Parameters
Base Year (1996)
Options for year 2011




PT+ DM*
 RI*

Island City
Number of Households displaced
0
0
0

Western Suburbs
Number of Households displaced
0
5631
1752

Eastern Suburbs
Number of Households displaced
0
1010
7456

Rest of MMR
Number of Households displaced
0
6641
9483

*The number of households displaced does not include the persons affected by the project on optimisation of harbour line. 

The key findings are:

· None of the options required displacement of people/households in the Island City.

· In Western Suburbs, the number of households required to be displaced (5631 households) was highest for the PT and PT+DM options

· In Eastern Suburbs, the RI option required the maximum displacement of households (7456 households)

· In rest of MMR, the RI option followed by PT options required the maximum displacements.  9483 and 6641 households were estimated to be displaced by the RI and PT options respectively.


Transportation Service


Three indices used to reflect impact of transportation options on transportation objectives were Road Traffic Congestion Index (TCI), Railway Crowding Index (RCI) and Road Transport Efficiency Index (TEI).


Road Traffic Congestion Index (TCI): TCI was designed to measure the level of service (V/C). Lower value of TCI indicated lower congestion level on roads.


Railway Crowding Index (RCI): RCI reflected the extent to which the crowding inside the trains would reduce under various options.  Lower value of the index meant more reduction in crowding and hence a better option. 


Transport Efficiency Index (TEI): TEI captured the concept that vehicles operating close to their optimum speeds will be fuel efficient and less polluting. TEI value close to 1 reflected vehicles operating efficiently at or near optimum speeds.


The CTS model outputs were used to determine the above indices. The various indices calculated for the sub-regions are given below in Table E-5.
Table E-5  Comparison of Options based on Transport Service

Region
Parameters
Base year (1996)
Options for year 2011




PT+ DM*
 RI*
Do Minimum
PT

Island City
Traffic efficiency Index
0.47
0.54
0.50
0.48
0.48


Traffic Congestion Index
13
6.9
7.7
12.5
12.8


Railway crowding index
2.186
1.078
2.186
2.186
1.078

Western Suburbs
Traffic efficiency Index
0.482
0.542
0.559
0.566
0.575


Traffic Congestion Index
16.9
13.86
9.2
12.33
12.33


Railway crowding index
2.278
1.368
2.278
2.278
1.368

Eastern Suburbs
Traffic efficiency Index
0.32
0.49
0.52
0.48
0.49


Traffic Congestion Index
25.7
16.88
13.3
20.66
16.88


Railway crowding index
1.736
1.568
1.736
1.736
1.568

Rest of MMR
Traffic efficiency Index
0.308
0.41
0.44
0.391
0.413


Traffic Congestion Index
18.54
12.86
12.45
14.54
13.83


Railway crowding index
1,.442
0.552
1.442
1.442
0.552


The key findings are:

· In Island City, PT+DM option performed better with respect to TCI and RCI transport service indices.

· In Western Suburbs, PT + DM performed better with respect to TCI and RCI transport service indices. 

· In Eastern Suburbs, PT and PT + DM performed better with respect to RCI transport service index. .

· In Rest of MMR PT + DM performed better with respect to TCI and RCI, transport service indices. 


Selection of the Best Option 

As seen above, the various impacts associated with each option were evaluated using 13 indicators for 5 major impact areas – air, noise, ecology, social and transport. Since all indicator values were not favourable for any single option, various methods such as Decision Matrix Method, Maximum Favourable Parameters and Estimated PM10 concentrations were used to find the most suitable transport option for MMR.


A summary of the results of SLEA using the above three selection methods is given in Table E-6 below.  Overall  ‘Public Transport with Demand Management’ emerged as the best option for Island City and MMR as a whole.  For Western and Eastern Suburbs, ‘Public Transport’ or ‘Do Minimum’ appeared to be the best options. ‘Do Minimum’ left much to be desired from the viewpoint of developing the transport sector. Hence, the choice was narrowed down to ‘Public Transport’ and ‘Public Transport with Demand Management’. Both these options had a common set of projects, which laid emphasis on encouraging public transportation. Demand management measures were important to alleviate congestion and pollution levels in Island City. ‘Public Transport with Demand Management’ was recommended for implementation in MMR.

Table E-6  Best Option for the various regions based on the three selection methods

Region
Maximum Number of Favorable Indicators
Method of Decision Matrix
Based on PM10 Concentration

Island City
Public Transport + Demand Management
Public Transport + Demand Management
Public Transport + Demand Management

Western Suburbs
Public Transport 
Public Transport 
Public Transport 

Eastern Suburbs
Do Minimum/Public Transport
Public Transport
Do Minimum / Public Transport 

Rest of MMR
Public Transport + Demand Management
Public Transport + Demand Management
Public Transport + Demand Management

Total MMR
Public Transport
Public Transport + Demand Management
Public Transport + Demand Management

4.2.3
Environmental Impacts of Projects not included in MUTP

After the EA study was conducted, MSRDC planned to construct 50 flyovers, out of which 30 have been constructed, and the rest are at various stages of construction.  The flyovers have been mainly constructed or planned on highways of MMR -- Western Express Highway, Eastern Express Highway, and Panvel-Sion Highway. The purpose of the flyovers on Highways seems to facilitate uninterrupted flow of traffic in and out of MMR.  In addition, a number of flyovers are planned or are at different stages of construction in the Island City, to relieve traffic congestion at the critical intersections. 


MMRDA carried out a comprehensive study on flyovers
, which include environmental analysis as well. The study brought forth various environmental concerns associated with flyovers, which could have sectoral environmental impacts.

Analysis shows that these flyovers would have short term benefits in terms of reducing the travel time and improvement of local ambient air quality.   However, in the long run with increasing private vehicle usage and absence of commensurate road capacity, congestion and related pollution problems may still persist.  PT+DM will hence continue to be the best option. 

5.0
 PROJECT DESCRIPTION

The Mumbai Urban Transport Project (MUTP) has been formulated by selecting sub-projects that are subsets of the PT+DM options. The strategy followed in designing MUTP is as follows: 

i. Placing high priority on investment schemes aimed at promoting public transport particularly suburban railways.

ii. Developing roads and road over bridges in suburban areas and outlying areas of MMR to relieve road congestion.

iii. Relieving automobile traffic congestion in the Island City through Demand Management measures.

MUTP has identified a number of sub-projects to strengthen the suburban rail transport and road transport in Mumbai. These projects are depicted in Map E-2 and are briefly described below:

5.1
Rail Projects


MUTP places considerable emphasis on improving railway capacity in Mumbai. Various sub-projects identified under this component are described below: 

i) 
Provision of Additional Pair of lines between Borivali and Bhayander (9.13 kms)  & Bhayandar and Virar (16.87 kms)


The scope of the project includes laying of additional two railway lines between Borivali –Bhayander and Bhayander - Virar with EMU car shed at Virar. This also includes construction of an important bridge of 2.00 length on Vasai creek. The 
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project includes introducing 8 rakes of 9-car equivalent to increase the capacity on 
this line. 

ii) 
Provision of 5th And 6th Line between Kurla and Thane


The scope of project includes laying of additional two railway lines between Kurla and Thane over a length of 16 kms. The project includes introducing 11 rakes of 9-car equivalent by addition of this line. This will enhance the capacity of existing suburban system of Central Railway. 

iii) 
Provision of 5th Line between Santacruz and Borivali


The scope of project includes construction of 5th railway line between Santacruz to Borivali covering about 15 kms. Four addtional 9 car rakes or 12 car rakes service could be introduced on this line to enhance the capacity of suburban section of Western Railway. 

iv)  DC To AC Traction Conversion Project (1500 V DC To 25000 V AC)


The project scope includes the conversion of DC to AC Traction so that the sub-urban trains in Mumbai would be converted to a traction of 25000 V AC from the present 1500 V DC. The project would involve the provision of  18 DC sub-stations (5 substations on Western Railway and 13 sub-stations on Central Railway) in place of existing 69 DC sub-stations.

v)
Optimisation of Rail Operations

These works relate to 12 coach rake operations (instead of 9), better power supply and signalling. This will not have adverse environmental impacts.

5.2
Road Expansion and Traffic Component.

5.2.1
Road Widening and Expansion Projects

i) 
Jogeshwari – Vikhroli Link Road (JVLR):   


This is one of the East – West Link roads recommended by several studies in the past to relieve the congestion on north – south corridors by providing efficient east west connection. At present it is a 2-lane carriageway which is proposed for upgradation to 3-lane dual carriageway with a central median. The total length of this link is 10.60 km.

ii) 
Santacruz – Chembur Link Road (SCLR)


The SCLR has been proposed under phase I of MUTP to correct east – west deficiencies in the road network, reduce the congestion on the north - south corridors, and to alleviate the problem of traffic congestion around Kurla Station and surrounding areas. Its total length is 5.48 km connecting WEH to EEH. 

5.2.2
Construction of ROB’s

Construction of the ROBs is crucial for increasing the frequency of suburban trains under the scheme of Optimising of Western and Central Railways.

i)
ROB at Jogeshwari (South)


The proposed ROB, linking SV Road with the WEH will be new 2x3 lane bridge over the Western Railway Lines near the Jogeshwari Railway Station. This ROB will replace level crossing no. 24 & 25 on the Western Railway. 

ii)
ROB at Jogeshwari (North)


The proposed ROB linking SV road and WEH will be a new 2x2 lane bridge over the Western Railway line north of the Jogeshwari Railway Station. The ROB will replace level crossings no. 26 & 27 on the Western Railway. 

iii)
ROB at Vikhroli


The proposed ROB linking LBS Marg and EEH, is a new 2-lane bridge over the Central Railway Lines. This ROB will replace the existing level crossing no. 14 near the Vikhroli Railway Station.

5.2.3
Area Traffic Control


In order to reduce the delays and congestion and improve the traffic flows, an adaptive area control system has been designed for the Island City of Mumbai. The system will include state-of-the art computer controlled traffic signal system, vehicle detectors, data communication network and central control room facility. The computer controlled system will be supported by junction improvements.

5.2.4
Pedestrian sub-ways and bridges


To reduce the conflicts between pedestrians and the vehicles, which often result in accidents, and to improve overall pedestrian safety, a number of pedestrian grade separation measures have been proposed on major corridors in the Island City and suburbs.

5.2.5
Station Area Traffic Improvement Scheme (SATIS)


To improve the pedestrian movements and general traffic circulation, SATIS are proposed at seven stations viz. Ghatkopar, Andheri, Borivali, Kurla, Malad, Chembur and Dadar Stations. 
5.2.6
Other Programs


The other programs identified under road components pertain to the institutional capacity building, improving efficiency etc. These projects are not likely to impact the environment directly, and therefore, are not discussed here.

6.0
Project Level Environmental Assessment 

6.1
Background

Apart from the sectoral environmental impacts individual sub-projects would have the localised environmental impacts at programmatic and micro levels.   For this purpose, environmental assessment of generic sub projects [Programmatic Level Environmental Assessment (PLEA)] and detailed environmental assessment of major individual schemes [Micro Level Environmental Assessment (MLEA)] is carried out.

6.2
Selection of Projects Requiring MLEA/PLEA

Environmental impacts of a project are determined by project activities and the surrounding environment.  Thus, similarity in these features could allow the environmental analysis for one project to be replicated for other projects in the same group. Thus, environmental assessment (EA) can be conducted for only selected projects, which is called Programmatic Level Environmental Assessment (PLEA). However, in case of groups of sub-projects with varying environmental settings, impacts need to be assessed individually at micro level and hence can be titled as Micro Level Environmental Assessment (MLEAs).

For selecting the projects under the above-mentioned two categories of PLEA and MLEA, a screening method is used. For screening purpose, the following parameters are used:

· Sensitive ecological areas

· Air and noise pollution

· Special physical features which adds to aesthetics

· The type of project activities

The screening methodology used six screens to identify a project from a group of projects for conducting EA.  The first screening, removes the projects with negligible environmental impacts from the selection process and distinguishes the projects which are amenable to PLEA or MLEA.  The projects amenable to MLEA and PLEA were passed on to the second screening test. The second screen removed projects for which EA was conducted earlier, and the remaining projects were passed on for the third level screening. From the third level onwards, projects with lesser potential for adverse impacts on specified environmental domains were systematically removed. This process of screening led to the selection of projects with higher potential for adverse environmental impacts for conducting environmental analysis. The screening methodology initially subjected the projects to stringent screening tests, and at the last stage, screening was based on subtler issues, which required closer look at the environmental settings of the project.  

6.3
Projects considered for MLEA /PLEA 

The above mentioned screening methodology led to the selection of sub-projects for PLEA and MLEA.  These sub-projects along with the current status of PLEA/MLEA are given below in Table E-7.
Table E-7   List of Projects Selected for PLEA/ MLEA

Sr.No.
Name of the Project
Type of 

EA
Status of EA/EMP EMP Preparation
Schedule of 

Completion

Rail Component

1
5th line between Santacruz and Borivali
EMP
These works are in an advanced stage of completion.  Environmental audit and EMP are to be completed.
31/1/02

2
5th and 6th lines between Kurla and Thane
EMP
These works are in an advanced stage of completion.  Environmental audit and EMP are to be completed.
31/1/02

3
Borivali-Virar Quadrupling  of Lines 

i) Borivali Bhayander Rail line

ii) Bhayander – Virar Rail line
MLEA


EA & EMP done in 1998.  EMP being updated.


31/1/02

4
Optimization on western Railway (including 12-car rakes on through lines)
EMP/

CEMP
PAH have been resettled in permanent / transit accommodation.  CEMPs are being prepared for these resettlement sites. 
31/1/02

5
Optimisation on Central Railway (including 12-Car rakes on through lines)
EMP/

CEMP
“
“

6
Optimisation on Harbour line
EMP/ CEMP
“
“

7
DC/AC conversion
EMP
Being Prepared
31/1/02

8
EMU coach re-manufacturing
No EA

Req.
--
--

9
Track machines
No EA

Req.
--
--

10
Technical Assistance
No EA

Req.
--
--

Roads and Traffic Component

1
Jogeshwari-Vikhroli Link Road
MLEA
EA & EMP done in 1998.  EMP being updated.
15/12/01

Table E-7 Cont.
Sr.No.
Name of the Project
Type of 

EA
Status of EA/EMP EMP Preparation
Schedule of 

Completion

2
Santacruz-Chembur link road
MLEA
EA / EMP Being prepared as a part of the engineering feasibility study.

Independent Review of EMPs
31/12/01

31/1/02

3


ROB at Jogeshwari (South)
EMP
Being done on the basis of PLEA for ROB at Vikhroli.
31/1/02

4
ROB at Jogeshwari (North)
EMP
Being done on the basis of PLEA for ROB at Vikhroli.
31/1/02

5
ROB at Vikhroli
PLEA
EA & EMP done in 1998.  EMP being updated.
31/1/02

6
Dadar - Mahim One way system 
No EA

Req.
--
--

7
Pedestrian subways and bridges
EMP
EA & EMP for CST (VT) done in 1998.  EMP for other subways being done on basis of CST- EA / EMP.

Independent Review of EMPs
31/3/02

30/4/02

8
Station area traffic improvement schemes (SATIS) 
EMP
EA/EMP for Thane done in 1998.  EMP for other SATIS being done on the basis of Thane EA / EMP.

Independent Review of EMPs
31/3/02

30/4/02

9
Other traffic management schemes
No EA

Req.
--
--

10
Procurement of Buses
No EA

Req.
--
--

11
Environment-air quality monitoring
No EA

Req.
--
--

12
Technical Assistance, studies training
No EA

Req.
--
--

6.4 
MLEA/PLEA Methodology

6.4.1 
MLEA

The Micro Level Environmental Analysis (MLEA) is carried out for those projects under MUTP, which required detailed environmental analysis. The detailed analysis was required as these projects have potential to significantly affect the environment and could influence large areas, since these alignments traverse through a variety of environmental settings. These environmental settings include ecologically sensitive areas like mangroves, residential and commercial areas.  Also, the projects are expected to change the traffic pattern in the areas near the alignments. Therefore, depending on the environmental setting, the projects could impact air, water, land and ecological resources. There could also be impacts on the residential areas near the alignments.

The MLEA of the projects included the following analysis during construction and operation stages of the projects:

· Impact on Traffic

· Impact on Land Use

· Water Quality Impacts

· Air Quality Impacts

· Noise Impacts

· Impacts on Ecological Resources

As seen in the Table above, MLEAs were done for ROB at Vikhroli, Pedestrian Subway at CST and SATIS at Thane.  

6.4.2
PLEA

The PLEAs for the projects mentioned above are carried out in three parts, viz. Determination of baseline environmental status, Environmental Impact Assessment and Developing environmental mitigation measures.  Being highly localised projects, the environmental status was determined for an area, which extended up to 150 m from the project site. Generic mitigation measures were developed for the representative sub projects so that these could be applied to others of the same type. The EA was carried out with respect to various components namely traffic and transport, landuse, ecology, peoples perceptions, air quality, noise levels and severance. Depending on the project type, other relevant impact areas were also considered. 

6.4.3
MLEA/PLEA Findings

Separate PLEA and MLEA reports including mitigation measures for the identified adverse environmental impacts are prepared for the five projects.  The environmental impacts of these projects are described in Chapter 6.   The environmental impacts identified during the construction and operation phases of the projects are as follows:

Construction Phase 

· Displacement of population

· Nuisance to nearby residential areas from noise and dust generation due to construction activity

· Sanitation problems from labour camps at site

· Cutting of existing plantation

· Land degradation at quarry sites

· Worker and public safety

Operation Phase

· Mild to moderate increase in air pollution and noise levels from road traffic and increased noise levels due to train movement.

· Beneficial impacts on traffic and conveyance.


A summary of significant adverse environmental impacts identified for the individual sub-projects are given in Annex E-1. 

7.0
Environmental Management Plan

Plans are prepared for mitigating and managing potential adverse environmental impacts identified in SLEA and project specific PLEA/MLEA studies.   These EMPs are accompanied by institutional and reporting framework to ensure EMP implementation and monitoring programs for individual projects.

7.1
Environmental Management Plan for Sectoral Level


At the sectoral level, a variety of policy, legal and administrative measures will be used to manage and mitigate adverse environmental impacts. These are described in Annex E-2.

The formulation and implementation of several of the measures indicated in Annex  E-2,  depend upon a variety of parameters such as promulgation of rules and standards particularly by GOI, techno-economic feasibility of the suggested measures, public pressure, directives of Supreme Court and High Court etc.  A suggestive framework for implementation of the EMPs including institutional responsibility, authorities and time frame is given in Annex E-3.

7.1.1 EMP Monitoring at the Sectoral level

Sectoral level monitoring plan is prepared for monitoring of environmental quality such as for monitoring ambient air quality and noise level and conditions at resettlement sites.  The monitoring plan includes the responsibility and frequency of monitoring.


The monitoring plan has three components - monitoring the implementation of mitigation measures, monitoring the environmental quality and monitoring traffic parameters.


Monitoring of Environmental Quality


Environmental quality particularly with respect to air pollution and noise levels, must be monitored on continuous basis, as these environmental components are likely to be affected most by the transportation strategy.


Environmental quality monitoring shall be carried out with the objective of assessing the change in environmental quality due to the transportation strategy, so that the strategy can be updated in response to the monitored results.  Since the environmental quality of Greater Mumbai is also affected by factors other than transportation activities, environmental monitoring programme for the transportation strategy shall be integrated with the regional environmental monitoring programme. The recommended minimum environmental quality-monitoring programme with the focus on the transportation strategy is given in Table E-8. The location of monitoring sites shall be decided by MMRDA in consultation with Municipal Corporation of Greater Mumbai (MCGM).


Monitoring of Social (R&R) Components


A number of MUTP projects will result in displacement of population.  The resettlement and rehabilitation process of the displaced population will be closely monitored by MMRDA and IMP. The methodology for such monitoring is given in paragraphs 64 to 68 of Resettlement Action Plan, September 2001, MMRDA.


Monitoring of Traffic Movement


The MUTP project is expected to bring about a substantial improvement in traffic movement in MMR and Greater Mumbai.  Various traffic  parameters such as volume, speed etc. for roads and  passenger trips for railway will be monitored to track changes in traffic movement.  As a part of MUTP, a Traffic Management Unit (TMU) is being established in MCGM.  The TMU will undertake periodic studies to monitor the traffic movements and impact of proposed measures in MUTP.

Table E-8  Sectoral Level EMP Monitoring

Parameters to be monitored
Recommended Sites
Sampling duration and Frequency
Responsibility

Ambient Air Quality :




CO, HC, Nox, SPM, PM10, SO2
As per recommendation given in the study “ Strengthening the Air Quality Monitoring Network Operated by MCGM” completed in year 2000.
As per recommendation given in the study “ Strengthening the Air Quality Monitoring Network Operated by MCGM” completed in year 2000.
MCGB

Noise :




To compute Lequ, L10, L50, and L90
Same sites as above


Same as Above


Social (R&R)




Living Conditions of PAH’s. Drinking water supply, sanitation and other facilities
At resettlement site
1 year after resettlement. 
MMRDA

Traffic Movement




Traffic volume, speed
At individual sub-project sites and main arterial routes
At least once in a year
RTO/ MCGB-TMU

7.2 Project Level Environmental Mitigation and Management plan 

7.2.1
Mitigation Measures during Design, Construction and Operation Stages

As discussed earlier, MUTP consists of several sub-projects under road and rail development.  The status of EA/EMP preparation for the MUTP sub-projects are described in Table E-7 earlier.  This consolidated EA report discusses the EMPs prepared for the following 5 sub-projects:

· Jogeshwari-Vikhroli Link Road (JVLR)

· Borivali-Virar Quadrupling of Rail Lines (BVQR)

· Road Over Bridge (ROB) at Vikhroli

· Pedestrian Subway at CST

· Station Area Improvement (SATIS) at Thane Station

The EMPs for these sub-projects were prepared in 1988 by AIC Watson Consultants Ltd.  These EMPs are currently being updated to encompass the changes in baseline data and site conditions that may have changed since the year 1998.  Thus, the EMPs presented here may undergo some modifications identified during the updating process.   The schedule for updating of EMPs for the above mentioned sub-projects are given in Table E-7 earlier. 

EMPs are developed for the above 5 projects for the design, construction and operation phases of the projects.   EMPs for the Jogeshwari Vikhroli Link Road (JVLR) project is given in Annex E-4.   EMPs for the remaining projects are prepared in the similar format.  The EMPs include references to the contract documents and responsibilities for implementation.  The EMPs are mainly prepared for the following significant environmental impacts/issues:

· Ambient Air Quality Deterioration

· Increase in Noise Levels

· Adverse Impacts on Ecology (Flora/Fauna)

· Population displacement

· Land degradation

· Surface and groundwater degradation

· Occupational health and safety

· Impacts on Traffic and road safety

Site-specific environmental enhancement plans will be specified in the updated EA and EMP reports. 

7.2.2 Environmental Monitoring Plan

Environmental monitoring plans are developed for the specific MUTP sub-projects, involving monitoring sites, monitoring parameters, time and frequency of monitoring and the reporting of monitored data.   The objectives of the monitoring plan are:

· 
To record the impact of MUTP on urban environmental quality during the construction and operation phases;

· 
To evaluate the effectiveness of the mitigation measures during the construction and operation phases. 

· 
To satisfy the legal and community obligations

· 
To respond to the unanticipated environmental issues at an early stage and to verify the accuracy of environmental impact prediction. 

At the project level, the vital parameters or performance indicators that will be monitored during construction and/or operation stages of the project include:

· Ambient air quality – SO2, PM10, CO, N0x

· Noise levels near sensitive locations

· Re-plantation success/ survival rates

· Traffic volume and characteristics


Methodology used for sampling and analysis will be as per prevalent requirements of Ministry of Environment and Forest and Indian Standard (IS) codes.  These monitoring plans are for the EMPs prepared in 1998 and are being updated along with the respective EMPs.

7.3
Institutional Set-up, Co-ordination & Strengthening

7.3.1
Institutional Set-up and Coordination 

The monitoring and evaluation of the EMPs are critical activities in implementation of the various projects.  Monitoring involves periodic checking to ascertain whether activities are going according to the plans.  It provides necessary feedback for project management team to keep the program on schedule.  

The monitoring and reporting process for mitigation measures during construction will initiate from the contractor at the lowest rung who will report to the Project Implementation Agency (PIA) through the Project Management Consultant (PMC).  The monitoring process and the roles and responsibilities of the various agencies for coordinating and managing the EMP implementation is described below : 
Project Implementation Agencies (PIA) and Project Contractors

The responsibility of implementing the various environmental mitigation measures lies with the PIAs, such as Municipal Corporation of  Greater Mumbai, Public Works Department, Maharashtra State Road Development Corporation. 

The PIA will get the EMP implemented through the Project Management Consultant (PMC) by incorporating the EMP requirements in the contractual agreement along with the provision of penalties to be levied if the contractor fails to comply with the conditions. The contractor shall submit a report on compliance with the environmental mitigation measures (Environmental Compliance Reports, ECRs) before start of construction activities and periodically thereafter to the PIA.  The PIAs will then submit the ECRs to the JPD (Env), which after review and monitoring will be submitted to IMP through the Project Director, MUTP for confirmation of the implementation of the environmental mitigation measures.   The Project Director will accordingly submit the report to the World Bank. 

MMRDA

MMRDA as an apex organisation shall initiate co-ordination process among the concerned organisations for EMP implementation.  MMRDA shall take lead in:

· reviewing the progress of the projects and plans for the subsequent year - Institution wise

· reviewing and discussing the salient features of the reports in the year on environmental aspects/statistics like emission check and violations.

· organising and co-ordinating training programmes for all member organisations.  

An Independent Monitoring Panel (IMP) has been constituted by MMRDA with the objective to ensure that the Bank’s policies related to social and environmental issues are followed.  The Chairman of IMP is Ex-Chief Secretary to Government of Maharashtra.  The other members are an eminent  Environmental Engineer, a senior Journalist and a leading Advocate.  The IMP will meet periodically to review the periodical reports, environmental compliance report, etc. submitted by PIAs and PMCs/Contractors.

MMRDA has proposed a co-ordination model (Refer Figure E-2) for promoting effective implementation of EMPs at sectoral level and at project level during construction and operation phases.  The responsibilities of key functionaries for EMP implementation are:

· The Project Director, MUTP has the overall responsibility of implementation of EMPs  and  co-ordination of all the environmental related matters of the transportation projects.   

· The Joint Project Director (Environment) is responsible for both environmental planning and management. He will also be responsible for co-ordinating the environmental related works and ensuring preparation and implementation of sectoral and project level EMPs for the transportation projects.  In respect of R&R, he is particularly responsible for ensuring preparation and implementation of Community Environmental Management Plans (CEMP). 

7.3.2
Reporting Requirements

It is important to identify the key parameters that have to be monitored and establish a reporting system.  The rationale for a reporting system is to ensure accountability for implementing the EMPs.  
A generic reporting system proposed to be followed is given in Annex E-5. 

FIGURE E-2:  INSTITUTIONAL MECHANISM FOR IMPLEMENTATION OF EMP







 







7.3.3
Institutional  Strengthening

The implementation of an environmentally sound transport strategy involves a number of institutions / organisations at various levels, with each organisation having a distinct role to play.  Introducing environmental dimensions in formulating and implementing a transportation strategy would require that these institutions shoulder additional responsibilities for ensuring that the strategy does not result in any significant adverse environmental impacts.  

In order to examine the existing capacities and identify the additional responsibilities that the concerned Organisations/ institutions shall take up to address environmental issues, these Organisations are categorised into four groups – Apex Organisations, Project Implementation Agencies, Transport Service Organisations and Regulatory Organisations.   

The envisaged roles and responsibilities of these organisations and additional strengthening requirements to meet the environmental obligations defined in this EA report are given in  Annex E-6.

7.4
Cost Estimates for Institutional Capacity Building

The budget estimates provided in this section mainly focus on the capacity strengthening measures in terms of training. Training needs for building the capacity of the concerned organisations for environmental planning and management have been identified.  The total cost for the training programmes is estimated to be Rs. 4,80,000/-. (Refer Table 7.17 Chapter 7)

7.5
Cost Estimates for Project Specific EMP Implementation


Cost  estimates have been prepared for EMPs related to the following tasks:

· Relocation of Utilities

· Compensatory and Road/Track Side Plantation

· Pollution control (dust, water pollution) during construction

· Noise level reduction

· Labour Camp sanitation

· Road safety

· Environmental Monitoring

A consolidated estimate for EMP implementation for all related sub-projects are presented in Table E-9.   The estimated cost of EMP implementation for MUTP sub-projects is Rs. 19.38 Million.


The above estimates are provisional and the final estimates will be available after the EMPs are updated (EMP updating is in progress).  The revised cost estimates for the projects will be presented in detail along with the updated EMP reports.  The final list of EMPs and respective cost estimates will be made a part of the bidding and contract documents.

7.5
Contractual Agreement 

In order to facilitate smooth implementation of EMPs, the PIA shall include specific obligations in respect of EMP implementation in all tender and contract documents. The bidding and contract documents shall include the following information : 

1. EMP requirements and obligations

2. Environmental Monitoring Requirements

3. Reporting requirements 

4. Indicative EMP cost estimates

Table E-9  Overall Cost Estimates for MUTP Sub-Projects

Sr.No.
Name of the Project
EMP Cost Estimates

Roads and traffic component


1
Jogeshwari-Vikhroli Link Road
3973600

2
Santacruz-Chembur link road
3973600

3


ROB projects at Vikhroli, Jogeshwari (South) and Jogeshwari (North)
2477760

8
30 Pedestrian subways and bridges
3000000

9
6 Station area traffic improvement schemes (SATIS) 
300000

Rail Projects

1
Borivali Virar Quadrupling of Rails
3235800

2
5th line between Santacruz and Borivali
500000

3
5th and 6th lines between Kurla and Thane
500000

6
DC/AC conversion

20000

13
Technical Assistance, studies training

480000 



Sub Total
18460760

5%  Contingencies
923038

Grand Total
19383798

8.
RESETTLEMENT AND REHABILITATION

8.1
Resettlement Action Plan
MMRDA has prepared Resettlement Action Plan
 (RAP) essentially to describe the policy and institutional framework for carrying out the Resettlement and Rehabilitation (R&R) of the Project Affected Households (PAHs). For every sub-project site specific Resettlement Implementation Plan (RIP) and Community Environment Management Plan (CEMP) will be separately prepared.

8.2
Rehabilitation Entitlements

8.2.1
Shelter related entitlement
Every eligible household losing a dwelling place shall be allotted a dwelling unit of minimum of 225 sq.ft. at an alternate site.  Similarly every PAH losing a commercial structure shall be eligible for an alternate place for commercial use of equivalent area.

8.2.2
Compensation for Economic Losses
Availability of land being the major constraint in the city, it may not always be possible to provide in the close vicinity of the existing settlement to avoid loss of access to existing employment. In such cases the affected households will be eligible for the compensation for the permanent loss of employment or extra travel cost. Similarly a special package will be worked out for the vulnerable PAHs such as households below the poverty line, the women headed households, the handicapped and the aged. 

8.2.3
Access to Training, Employment, and Credit
There are a number of training programs offered by government for skill upgrading for promoting self-employment. Similarly there are government programs of extending financial assistance to the poor for self-employment. During the preparation of site specific RIP; the communities will be informed of such programs. In addition, local savings and loan associations will also be promoted through NGOs.


8.3
Resettlement Implementation Plans (RIP)
In addition to the RAP, for individual sub-projects site specific Resettlement Implementation Plans (RIPs) will be prepared. Community Environment Management Plan (CEMP) will be prepared along with the RIP. Consultants’ reports on RIP and CEMP for four sub-projects are already available. MMRDA has undertaken preparation of final RIPs and CEMPs for these four sub-projects.


Community Environment Management Plan.

The objective of preparing CEMP is to provide access to basic urban environmental infrastructure services; and through community initiative and participation alleviate the environmental health risks of the community. The affected communities are largely of squatters accustomed to a particular way of life.  At the resettlement site, they will have to almost invariably adjust to the lifestyle of multi-storied buildings.  The communities will be trained and motivated to follow a discipline that can avoid environmental problems. Separate Environmental Management Committees (EMCs) will be formed during RIP/CEMP preparation to take up this responsibility during post-resettlement stage. The CEMP provides in simple non-technical local language preventive maintenance schedule for water supply, sanitation, solid waste etc. The maintenance measures are translated into a simple non-technical format in the form of "Do's" and "Don'ts" in local languages for the use of the community at large.


Majority (19000 out of 19228 PAH) are squatters. They do not have secured land tenure, have only shared community facilities like water stand post and common toilets. Some of the squatter settlements have inadequate water supply, inadequate number of well maintained toilets, poor solid waste collections. Some settlements located close to the storm water drains have poor drainage and flooded in monsoon. Settlements located close to railway lines apart from these problems suffer from noise and risk to life of children who may inadequately move over the tracks. Thus the present quality of life is extremely unsatisfactory in terms of availability of basic services and environmental hygiene. 

8.4
Project Affected Households
The households likely to be affected by each of the sub-projects are given in the  Table E- 10 below:
Table E-10   Details of Project Affected Households*
Sr. No
Sub-project
Total PAHs


Roads and Traffic Component
4649

1
ROB at Jogeshwari –South
901

2
ROB at Jogeshwari – North
514

3
ROB at Vikroli
173

4
Jogeshwari-Vikroli Link Road
890

5
Santacruz-Chembur Link Road
2171

6
Station Area Traffic Improvement Schemes
100*

7
Pedestrian Subways & Bridges
Nil


Rail Component
14479

1
5th Line between Santacruz and Borivali
515

2
5th and 6th Lines between Kurla and Thane
2131

3
Borivali-Bhayendar –Virar additional pair of lines
501

4
Optimization on Western Railway
622

5
Optimization on Central Railway
2879

6
 Optimization on Harbour Line
7831


Total PAH
19228


Total Project Affected Persons
77660


* Subject to findings of the surveys in progress

8.5
R&R Implementation Schedule 
The scale of resettlement involved is unprecedented. However due to concerted efforts of GOM, MMRDA and the concerned NGOs it has been possible to resettle 10118 PAHs out of a total of 19228 PAHs by June 2001 (6261 in transit accommodation and 3857 in permanent dwelling units). In addition, about 80 affected shopkeepers were allotted alternative shops within the resettlement buildings to enable them to re-start their business activities.  Resettlement of over 10000 PAH in one year is unprecedented in Mumbai. The PAHs located in the safety zone of railways were seen as a risk to safe operations of suburban services.  The entire process of resettlement will be completed by April 2004.

8.6 Costs And Budget

The total cost of resettlement is estimated to be around Rs. 4607 million (US $ 98 million).

9.0
PUBLIC INFORMATION AND CONSULTATION

9.1
Consultations During CTS (1994)

Public consultation has been an important input into the process of planning and designing of MUTP so far. The consultation process began by carrying out a survey of Public Attitude during the formulation of Comprehensive Transport Strategy (CTS).
  As a part of this survey, respondents were asked to select a package of schemes from amongst a long list of road and rail projects within a budget of Rs. 1000 crores.

The outcome of this consultation was an important input to preparation of draft CTS.  Proposals of CTS were also presented to various PIAs, Government agencies and NGOs. They generally endorsed the strategy of PT+DM recommended by the CTS.  These considerations have also reflected in the MUTP now proposed for implementation. 

9.2
Consultation During Environmental Assessment (1997)
The findings of the Environmental Assessment carried out by the consultants were presented in a Workshop held on 2nd June 1997.
 The participants included the representatives of the government departments, local authorities, project implementation agencies and the consultants in the transport and environment field.  The clarifications and suggestions were then incorporated in the final reports. 

9.3
Consultation During R&R
During the formulation of RIP and CEMP, more intensive consultation takes place to decide the location of resettlement, design of building, community facilities required and the procedure to be followed for maintaining the multi-storied settlement. The details of consultation process are given in the “Mumbai Urban Transport Project: Resettlement Action Plan, September 2001, MMRDA”


9.4
Consultation on Updated EA
With the passage of time and substantial developments like construction of flyovers that had occurred, the EA was updated.
 A consultation workshop involving academia, environmental experts, consultants, NGOs and representatives of PIAs and the World Bank was organized on November 20, 2000 for presentation of updated EA. 

Public consultation with people affected by construction of sub-projects was carried out on December 13, 2000

A public consultation workshop was organised predominantly for the project affected persons on the 13th December 2000.   The response from the participants highlighted the importance of maintaining local environment – solid waste management, storm water drainage, sewerage and water supply. Respondents particularly women, based on their personal experiences emphasised the importance of community efforts in keeping the buildings and the surroundings clean by timely removal of garbage. 

Based on the above response, it is proposed to pay particular attention to solid waste disposal in preparing CEMPs as a part of preparing project specific Resettlement Implementation Plan (RIP).

Public consultation workshop with general public was carried out on December 14, 2000

A public consultation workshop organised for a cross section of the Society  on the 14th Dec’ 2000 was not attended by the general public/NGOs except a few Press representatives. This perhaps is a reflection of the fact that the concerned stakeholders are aware of the project its environmental components. Some of the NGOs have expressed their concern about the delay in commencement of the project and not about the environmental impacts.  

9.5
Public Information Centres
MMRDA has established two Public Information Centres, one at the MMRDA office and the other at Mankhurd at project site. Documents and information related to MUTP Project summaries, EA reports, R&R Policy and Resettlement Action Plan RIP and CEMPs, etc. are made available at these PICs.  Written comments or suggestions will also be received at the PICs.

9.6
Proposed Consultation
MMRDA has now consolidated and updated the EA work carried out and is presented in this report.  MMRDA therefore now proposes to carry out a fresh round of public consultation program based on this report, which is scheduled in    October, 2001. This will involve two public consultation workshops; viz. one on a city wide basis aimed at a representative cross section of concerned citizens including NGOs, academicians, environmental experts, representatives of PIAs, Industries, Taxi/Truck owner’s Associations, etc.; the other aimed at the project affected persons. 
9.7 Public Opinions, Concerns and Responses

The findings of the proposed round of public consultations will be recorded and incorporated in the final EA report. 

The PICs will also receive grievances from public, in respect of implementation of mitigating measures from the concerned citizens. These will be referred to the concerned PIA and reports will be obtained on the corrective actions taken. These will also be kept at the PICs. 

ANNEX E-1:  SUMMARY OF ADVERSE ENVIRONMENTAL IMPACTS OF MUTP SUB-PROJECTS

Summary of Impacts for Jogeshwari-Vikhroli Link Road Project (JVLR)

Environmental

Component
Construction

Stage Impacts
Operation Stage Impacts

Air Quality
Temporary increase in ambient SPM and N0x levels due to earthwork, handling construction material and use of fire wood for cooking by on-site laborers.
· No significant change in CO levels over the baseline.  Predicted levels for 2011, well below the CO NAAQS.

· N0x levels were predicted to be within NAAQS for 2011, except at  some locations.  

· Both the baseline and predicted (for the year 2011) PM10 levels exceed the standards at most locations.

Noise Levels
Nuisance to nearby residents due to noise from construction activities such as operation of compressors, construction vehicles, concrete plants etc.
Day and night time predicted noise levels for the year 2011 range between 70.8 – 80.9 dB(A) and 58.6 – 73 dB(A) respectively.  The day and night time noise standard will exceed upto 200 m from the road.

Water Quality and Hydrology
Temporary contamination of Mithi river due to surface runoff from widening of bridges over the river.  Runoff could consist of contaminants such as soil, sanitary wastes and oil.
Mithi river contamination possible only due to accidental spillage of hazardous material from road tankers.  No significant operation stage impact.

Ecological Issues
· Cutting/shifting of trees within 20 m of the road in the western section of JVLR.  

· None of the floral species are rare or endangered.
No significant adverse impact.

Social (Rehabilitation and Resettlement)
In all 890 residential and commercial structures will be affected by the project.  These will need to be relocated or compensated.
Nil

Land Degradation
High potential for soil erosion, change in topography, especially at the quarry sites. 
Nil
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Summary of Impacts for Borivali – Virar Quadrupling of Rail Lines (BVQR) Project

Environmental

Component
Construction

Stage Impacts
Operation Stage Impacts

Air Quality
Temporary increase in ambient SPM and N0x levels due to earthwork, handling construction material and use of fire wood for cooking by on-site laborers.
No adverse impact as electric trains will be operated.

Noise Levels
Nuisance to nearby residents due to noise from construction activities such as operation of compressors, construction vehicles, concrete plants etc.
Baseline noise levels already exceed noise standards.   For the year 2011 the maximum increase in noise levels due to railway over the baseline noise at sensitive receptors is only 1.7 dB(A).  The sensitive receptors are 2 hospitals and 2 educational institutes. Thus the impact is insignificant.

Water Quality and Hydrology
15 major and minor bridges at various creek locations are planned.  No obstruction of existing water courses is expected.  Temporary contamination of  creek water due to runoff from construction site, consisting of contaminants such as soil, sanitary wastes and oily wastes
No adverse impact expected.

Ecological Issues
· Trees within 20 m from the outermost track will be lost.

· In addition mangrove vegetation will be lost near Jaffery creek, and Bassein creek.  About 8500 numbers of Avicennia marina will be lost.
No significant adverse impact.

Social (Rehabilitation and Resettlement)
In all 250 residential and commercial structures will be affected by the project.  These will need to be relocated or compensated.
Nil

Land Degradation
High potential for soil erosion, change in topography especially at the quarry sites from where sand and stone will be sourced.
Nil

ANNEX E-1 Cont.

Summary of Impacts for ROB AT VIKHROLI

Environmental

Component
Construction

Stage Impacts
Operation Stage Impacts

Air Quality
Temporary increase in ambient SPM and N0x /CO levels due to earthwork, handling construction material and use of fire wood for cooking by on-site labourers.
· Predicted CO and N0x levels within NAAQS except for locations 10 m from the ROB.  Baseline CO and N0x levels well within the standards.

· Both the baseline and predicted (for the year 2011) PM10 levels exceed the standards.

Noise Levels
Nuisance to nearby residents and sensitive receptors (2 schools and a church) due to noise from construction activities such as operation of compressors, construction vehicles, concrete plants etc.
Day and night time predicted noise levels for the year 2011 ranged between 61.4 – 67.5 dB(A) and 57.3 – 63.4 dB(A) respectively.  Overall noise levels are expected to increase from that of the base year.  

Ecological Issues
· Clearance of minor road side vegetation - About 10 grown trees will be cut.

· none of the floral species are of rare or endangered
No significant adverse impact.

Social (Rehabilitation and Resettlement)
Dislocation of about 185 (G+1) structures with small business units in the ground floor and residential areas in upper floor. These will need to be relocated or compensated.
Nil

Land degradation


Temporary contamination of  soil  due to wastes from construction activities such as debris/oily wastes and sanitary wastes from labour camps, if any.
Nil
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Summary of Impacts for PEDESTRIAN SUBWAY AT CST.

Environmental

Component
Construction

Stage Impacts
Operation Stage Impacts

Air Quality
Temporary increase in ambient SPM levels due to earthwork, handling construction material.
· Ambient Air quality in the area is expected to improve, due to significant easing of traffic congestion.

· Both the baseline and predicted (for the year 2011) PM10 levels exceed the standards.

Noise Levels
Nuisance to nearby residents  due to noise from construction activities such as operation of compressors,  drilling work etc.
Average day and night time predicted noise levels for the year 2011 are 84.51 dB(A) and 78.49 dB(A) respectively.   Noise levels are not expected to change  significantly from baseline values.  

Land degradation


Temporary contamination of  soil  due to wastes from construction activities such as debris/oily wastes and sanitary wastes from labour camps.
Nil

Traffic and Transport
Disruption of existing traffic and pedestrian inconvenience at CST junction.
Substantial benefits from improved vehicle speeds, reduction in traffic congestion, faster pedestrian movement.
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Summary of Impacts for Station Area Improvement Scheme (SATIS) at Thane West

Environmental

Component
Construction

Stage Impacts
Operation Stage Impacts

Air Quality
Insignificant – Minimal construction activity.
Baseline CO, PM10 and HC levels exceed NAAQ standards.  No major beneficial impact on AAQ.   Existing AAQ may further worsen due to increase in vehicular traffic. 

Noise Levels
Marginal increase in noise levels   due to noise from construction activities.
Average day and night time predicted noise levels for the year 2001 are  78.5 dB(A) and 72.5 dB(A) respectively.   Noise levels are not expected to change  significantly from baseline values.  

Traffic and Transport
Disruption of existing traffic and pedestrian inconvenience at CST junction.
Improved vehicle speeds, reduction in traffic congestion, faster pedestrian movement.

ANNEX E-2:  SECTORAL LEVEL EMPs

Environmental Impact
Regulatory Measures
Policy Measures
Administrative Measures

Ambient  Air Quality Deterioration
· Stringent emission standards for vehicles at manufacturing and operational level,

· Use of cleaner technologies, such as, catalytic converters for petrol driven vehicles, four stroke engines for two and three wheelers,

· Measures to prevent fuel adulteration,

· Legal support for policy and administrative level mitigation,

· Permitting use of alternate fuels such as CNG and LPG as automobile fuel. (Already done as per Liquefied Petroleum Gas (Regulation of Use in Motor Vehicles) Order, 2001.


Review and Implementation of recommendations made by committee for reducing vehicular pollution in Mumbai, constituted under the Mumbai High Court Order dated December 15, 1999. Some of the major recommendations are:

· Reducing sulfur content of diesel initially to 0.05% and finally to 0.005% by 1st April 2005.

· Reduction in Benzene content of petrol from the present level of 3% to less than 1%. 

· Refineries are recommended to implement the `Marker’ system for detecting adulteration in fuels and lubricants.

· All the retail outlets in MMR should sell only pre-mixed petrol through dispensers to two and three wheelers with effect from 1st October 2000

· All petrol taxis above the age of 15 years and diesel taxis above the age of 8 years be converted to CNG or any other clean fuel and all diesel taxis above the age of 8 years should be converted to clean fuel3 wheelers above the age of 10 years to be scrapped or converted on CNG or any other clean fuel. All transport vehicles, except 3 wheelers and BEST buses over the age of 15 years to be scrapped unless converted to clean fuel. All BEST buses older than 20 years to be scrapped or converted to CNG.  

· All petrol driven vehicles registered in Mumbai prior to 1st April 1995 are recommended to be fitted with catalytic converters. . (Court is yet to decide)


· Strict enforcement of air emission 

· Enhancing of the current monitoring network of MCGM as per recommendation given in the study “ Strengthening the Air Quality Monitoring Network Operated by MCGM” completed in year 2000.

· To develop PM10 abatement strategy. (Study commenced by MMRDA in Sept. 2001)

· Vehicle Inspection and Monitoring Program :


Promote vehicle inspection and maintenance centres.  Commercial vehicles to obtain a Certificate of Fitness from approved Inspection and Maintenance Centres.
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Environmental Impact
Regulatory Measures
Policy Measures
Administrative Measures

Noise 

Explicit policy for noise reduction from vehicle engines, exhaust, tyre and road surface.


Monitoring of noise levels at sensitive receptors.  Identifying sources of 



Reducing traffic noise impact by placing noise barriers to the extent feasible.


Social Impact


Government of Maharashtra adopted a policy of R & R in 1997. All resettlement to be undertaken according to the policy.
Project affected households to be rehabilitated as per the Rehabilitation Action Plan (RAP)  and project specific RIP, CEMP.  More details in Chapter 8.
· PMU  - MMRDA is responsible for entire R& R.  An independent Monitoring Panel has been appointed to monitor the same.

Ecological Impacts


Strict enforcement of Development regulations to contain growth in ecologically fragile areas.


The Indian Forest Act and Coastal Regulation Zone (CRZ) notification of 19/2/91 provide necessary policy framework to minimise ecological impacts.
· MMR – Regional Plan provides land use zoning and development control regulations consistent with these regulations. GoM has prepared Coastal Zone Management Plan (CZMP), which has been approved by MoEF. 

Traffic Management and Road Safety
--
Implementing recommendations of the committee appointed by Mumbai High Court (See above).  The major traffic management policy recommendations include:

· Strengthening traffic and transportation planning, traffic operation, traffic signals and signs, and area traffic control. 

· Modal integration outside railway station and at ferry landings, control of on-street and off-street parking, management of traffic demand, power to collect certain parking fees and supplementary charges on road traffic.
· Enforcement of road safety rules.
· Development of emergency plans to deal with road/ rail accidents involving hazardous substances.


ANNEX E-3: Sectoral EMP Implementation Framework

Parameter
Mitigation Measures
Responsibility
Time Frame
Supervision



AIR POLLUTION

Regulatory Measures


Stringent emission standards, Use of Clean Fuel etc.
Govt. of India
Already in progress.
Not Applicable.

Policy Measures:


Several policy measures have been suggested for use of clean fuel, scrapping of obsolete vehicles etc. Several of such measures are pending clearance from Mumbai High Court. 
GOI / GOM
Policies are in various  stages of being drawn up.  e.g Mumbai High Court decision of October 2001 requires vehicles more than 15 years to be scrapped or convert to CNG.


Various agencies as and when policies are implemented.

Administrative Measures
Strict enforcement of vehicular air emission standards.  


RTO
Already in progress
GOM


Enhancing of the current air quality monitoring network of MCGM as per recommendation given in the study “ Strengthening the Air Quality Monitoring Network Operated by MCGM” completed in year 2000.


MCGM
To commence along with MUTP project implementation.
MMRDA


To develop PM10 abatement strategy. 


Various agencies identified in the on-going study.
Study commenced by MMRDA in Sept. 2001.
MMRDA


Vehicle Inspection and Monitoring Program.


RTO
Plans to be drawn up and implemented during MUTP.
MMRDA
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Parameter
Mitigation Measures
Responsibility
Suggested Time Frame
Supervision



NOISE

Policy Measures


Explicit policy for noise reduction from vehicle engines, exhaust, tyre and road surface.


RTO
Fixing of time frame is not possible at this point.
MMRDA


Reducing traffic noise impact by placing noise barriers to the extent feasible.
RTO

MMRDA

Administrative Measures
Monitoring of noise levels at sensitive receptors.  Identifying sources of noise.
MCGB & RTO
Within 1 year
MMRDA

SOCIAL IMPACT



Policy Measures
PIA  - MMRDA is responsible for entire R& R.  An independent Monitoring Panel has been appointed to monitor the same
GOM
Already done
--

Administrative Measures
Project affected households to be rehabilitated as per the Rehabilitation Action Plan (RAP)  and project specific RIP, CEMP.  More details in Resettlement Action Plan, September 2001.
PIA
To be done before construction
MMRDA

Ecological Impacts

Administrative

Measures
Strict enforcement of Development regulations to contain growth in ecologically fragile areas.


UD
Already being done
MMRDA

Traffic Management and Road Safety

Policy
Strengthening traffic and transportation planning, traffic operation, traffic signals and signs, and area traffic control. 
RTO, MCGM – TMU
In Progress – To be strengthened in MUTP.
MMRDA

Administrative
Modal integration outside railway station, control of on-street and off-street parking, management of traffic demand, power to collect certain parking fees and supplementary charges on road traffic.
RTO, MCGM-TMU
To be established during MUTP.
MMRDA

ANNEX E-4  Environmental Management Plan for Jogeshwari-Vikhroli Link Road Project (JVLR)

PRE-CONSTRUCTION / DESIGN STAGE 
Environmental Impact
Mitigation Measures
Reference to Contract Documents
Time Frame
Responsibility





Implementation
Supervision

Ecological impacts such as tree cutting and destruction of mangroves
Trees to be removed before commencement of construction, with prior permission from MCGM.

Road alignment shall be selected in such a way that there is minimum destruction of trees.
Legal requirement.
Before Start of construction
Contractor / PMC 
PIA

Resettlement and rehabilitation
The acquisition of land and property shall be carried out in accordance to the RAP and entitlement framework of the project.  It shall be ensured that all R&R activities be reasonably completed as per RAP, before the construction activity starts in the relevant section.
RAP Requirement
Before Start of  construction of relevant section.
MMRDA
MMRDA

Utility relocation
All utilities, such as electrical installations, telephone lines etc. to be shifted after prior approval of agencies.
Project requirement
Before Start of construction
PIA
MMRDA

Noise pollution
Based on noise monitoring results, noise control plans to be prepared.  The plans shall   include the installation of noise barriers including additional road side plantation where practical.
Project requirement


Before Start of construction
PIA


MMRDA 
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 CONSTRUCTION STAGE EMP (JVLR PROJECT)

Environmental Impact/Issue
Mitigation Measures
Reference to Contract Documents
Time Frame
Responsibility





Implementation
Supervision

Generation of Dust due to construction activity
All vehicles delivering material to the site shall be covered to avoid material spillage.  While unloading material, fall height shall be kept low to minimize fugitive dust generation.
MOST:111.9
During construction


Contractor / PMC
PIA, MMRDA




Contractor shall take precaution to reduce dust emissions from the hot mix plants.  Emissions should meet emission control legislation.
MOST 111.5





Construction site to be watered periodically to minimize fugitive dust generation.






All existing highways and roads used by the vehicles of contractor and his team shall be kept clean and clear of all dust, mud and other extraneous material dropped by such vehicles. 
MOST:111.9





All Earthwork and construction material should be protected in such a manner so as to minimize generation of dust.
Contract Documents




Construction Vehicle/equipm-ent  exhaust
Exhaust emissions from all construction vehicles shall adhere to vehicle emission norms.  
Contract requirement
During construction


Contractor / PMC
PIA, MMRDA

Noise from vehicles, plants and equipment
All vehicle and construction equipment shall be fitted with exhaust silencers.  Damaged silencers to be promptly replaced by contractor.
MOST 111.1
During construction




All construction equipment (particularly DG sets, shall adhere to noise standards of Ministry of Environment and Forests.


MOST:111.13





Contractor shall ensure that noise levels near residential areas are within the day time and night time noise standards under the Environmental (Protection) Rules, 1986 and its amendments.
MOST:111.13





Operation of noise generating equipment such as pile driving, concrete and drilling etc. shall be limited to day time hours.
Contract requirement




Annex E-4 Cont.

CONSTRUCTION STAGE EMP (JVLR PROJECT)

Environmental Impact/Issue
Mitigation Measures
Reference to Contract Documents
Time Frame
Responsibility





Implementation
Supervision

Noise from vehicles, plants and equipment
Workers exposed to loud noise (As per Factory Act requirements)  shall wear earplugs/earmuffs 
MOST: 111.6
During construction
Contractor / PMC
PIA, MMRDA

Contamination of Mithi River and other water bodies.
Silt fencing shall be provided as the base of the embankment for the entire perimeter of any water body (including wells)
MOST : 306
During construction
Contractor /PMC 
PIA, MMRDA


Construction material containing fine particles shall be stored in an enclosure such that sediment laden water does not drain into nearby water courses.
MOST: 306





Siltation of soil into water bodies shall be prevented as far as possible by adapting soil erosion control measures as per MoST guidelines
MOST: 305.2.2.2

MOST: 306.2





Construction work close to streams or water bodies shall be avoided during monsoon.
MOST 111.13





In sections along water courses and close to cross drainage channels, earth, stone or any other construction material shall be properly disposed so as not to block the flow of water.





Ecological impacts such as tree cutting and destruction of mangroves
All works shall be carried out in such a fashion that damage to flora is minimum
Contract requirement
During construction
Contractor/ PMC
PIA, MMRDA


Trees and other flora shall be cut only after receiving clearances from appropriate agency






Road side plantation shall be done as per pre-approved plan.





Soil erosion
On road embankments, slopes shall be stabilized.  The work shall consist of measures as per design, or as directed by the engineer to control soil erosion, sedimentation and water pollution, through use of berms, dikes, sediment basin, mulches, grasses, slope drains and other devices. 
MOST : 306.2 / Design document


During construction
Contractor / PMC
PIA, MMRDA
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CONSTRUCTION STAGE EMP (JVLR PROJECT)

Environmental Impact/Issue
Mitigation Measures
Reference to Contract Documents
Time Frame
Responsibility





Implementation
Supervision

Debris disposal
Debris generated due to dismantling of existing pavement/structures shall be suitably reused in proposed construction.  Unutilisable debris shall be suitably disposed either as fill material or at pre-designated dump locations, approved by engineer.  Care should be taken that the material does not block natural drainage or contaminate water bodies.
MOST: 112.6

MOST :112.2
During construction
Contractor /  PMC
PIA, MMRDA


Bentonite slurry or similar debris generated from pile driving or other construction activities shall be disposed such that it does not flow into surface water bodies or form mud puddles in the area.





Loss of top soil
The top soil from all areas of cutting and all areas to be permanently covered shall be stripped to a specified depth of 150 mm and stored in stock piles.

The top soil from the stock pile shall be used to cover disturbed areas and cut slopes and also for re-development of borrow areas, landscaping and road side plantation.
MOST : 300
During construction
Contractor/ PMC
PIA, MMRDA

Soil contamination by construction wastes, fuel etc.
Oil and fuel spills from construction equipment shall be minimized by good O&M practices.  Soils contaminated by such spills shall be disposed as per MOEF requirements.
Contract Document
During construction
Contractor / PMC
PIA, MMRDA

Land degradation in quarry
Sand and stones shall be sourced from only pre-approved and licensed quarries.  It should be assured that these quarries have a quarry rehabilitation plan.
MOST 111.3
During construction
Contractor/ PMC
PIA, MMRDA
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CONSTRUCTION STAGE EMP (JVLR PROJECT)

Environmental Impact/Issue
Mitigation Measures
Reference to Contract Documents
Time Frame
Responsibility





Implementation
Supervision

Health and hygiene at construction labour camps
Construction labour camps shall be located at least 200 m away from the nearest habitation to avoid conflicts and stress over infrastructure facilities.
Contract Document
During construction
Contractor / PMC
PIA, MMRDA


The contractor will provide, erect and maintain necessary (temporary) living accommodation and ancillary facilities such as toilet blocks, potable water supply etc. for labour as per the standards set by the Building and other construction Workers (Regulation of Employment and Conditions of Service) Act, 1996 and shall be approved by the engineer.






On completion of the works, all such temporary structures shall be cleared away along with all wastes.  All excreta and other disposal pits should be filled in and effectively sealed.  The site should be left clean and tidy to the satisfaction of the engineer.





Traffic delays and congestion
Detailed traffic control plan shall be prepared 5 days prior to commencement of works on any section of the road.  The control plans shall contain details of temporary diversions, details of arrangement of construction under traffic.
MOST: 112.1
Before Construction
PIA
MMRDA


Special consideration shall be given in preparation of traffic control plan to the safety of pedestrians and workers at night.
MOST: 112.2

PIA
MMRDA


Temporary traffic detours shall be kept free of dust by frequent application of water, if necessary.
MOST: 112.5

Contractor / PMC
PIA

Traffic Control and Safety
The contractor shall take all necessary measures for the safety of traffic during construction and provide, erect and maintain such barricades, including signs, markings, flags, lights and flagmen as may be required by the engineer for the information and protection of traffic.  All such measures should be as per requirement of MOST.
MOST: 112.4

MOST: 112.1
Before Construction
Contractor / PMC
PIA
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CONSTRUCTION STAGE EMP (JVLR PROJECT)

Environmental Impact/Issue
Mitigation Measures
Reference to Contract Documents
Time Frame
Responsibility





Implementation
Supervision

Occupational Health and Safety
The contractor is required to comply with all the precautions as required for the safety of workmen as per the International Labour Organisation (ILO) Convention No. 62, as far as those are applicable to the contract.
Contract Requirement
During

Construction
Contractor / PMC
PIA, MMRDA


The contractor shall supply all necessary safety appliances such as safety goggles, helmets, safety belts, ear plugs, masks etc. to the worker and staff.  All laws related to safe scaffolding, ladders, working platform, gangway, stairwells, excavations, safety entry and exit etc. shall be complied with.






Adequate precautions shall be taken to prevent danger from electrical equipment.  All machines/equipment used shall confirm to the relevant Indian Standards (IS) codes and shall be regularly inspected by the engineer.
MOST: 106
During

Construction
Contractor / PMC
PIA, MMRDA


A readily available first aid unit including an adequate supply of sterilized dressing material and appliances shall be provided as per the requirements under the Factory Act.
Contract Requirement
During

Construction
Contractor / PMC
PIA, MMRDA


All anti-malarial measures as prescribed by the engineer shall be complied with, including filling up of burrow pits. 
Contract Requirement
During

Construction
Contractor/ PMC
PIA, MMRDA
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OPERATION STAGE EMP (JVLR PROJECT)

Environmental Impact/Issue
Mitigation Measures
Reference to Contract Documents
Time Frame
Responsibility





Implementation
Supervision

Atmospheric pollution
Ambient air concentrations of various pollutants shall be monitored as per the pollution monitoring plan.
Project requirement


Starting immediately after completion of construction
Pollution monitoring agency (MCGM)
MMRDA , World Bank




Vehicle exhaust standards shall be enforced strictly.






Road side plantation to be maintained





Noise pollution
Monitoring of noise levels at sensitive receptors as per monitoring plan.
Project requirement


Starting immediately after completion of construction
Pollution monitoring agency. (MCGM) 

RTO, PIA


MMRDA , World Bank




Public awareness campaigns for noise reduction including placing adequate “No Honking” sign boards at sensitive locations.





Land and water contamination from accidental spills
Contingency plans to be in place for spill clean-up
Project requirement
Starting immediately after completion of construction
RTO, PIA
MMRDA 


Spill prevention and waste fuel/oil treatment and disposal to be made mandatory for utilities  such as auto-service station, petrol pumps along the entire stretch of the construction.





Storm water and drain maintenance
All drains to be maintained and cleaned periodically.
Project requirement
Starting immediately after completion of construction
Municipal authority, PIA
MMRDA 



Traffic and safety
Traffic management plans shall be prepared.
Project requirement


Through operation stage
PIA, Development Authorities
MMRDA


Road control width to be enforced.  Unauthorised building development to be checked.  Slum encroachments to be discouraged.






Traffic control measures including speed limits to be enforced strictly.






Traffic volume and speed to be monitored to record benefits achieved from the project.





 ANNEX E-5 
MONITORING AND REPORTING PROCESS

Construction

Stage
Reporting 

Parameter
Reporting

Format

Number 
Contractor

Reporting Frequency

to PMC
PMC

Reporting Frequency to PIA
PIA reporting

Frequency to MMRDA
MMRDA reporting

Frequency to World Bank
World Bank desired supervision

Pre-Construction
Trees to be removed

Monthly
Monthly
Quarterly
Quarterly
--


PAH R&R

--

Monthly
Monthly
Half-yearly


Relocation of utility and community resources

Monthly
Monthly
Quarterly
Quarterly


Construction
Fugitive dust mitigation

Daily
Monthly
Monthly
Quarterly
Half-yearly


Condition of construction equipment w.r.t noise and emissions

Daily
Monthly
Monthly
Quarterly
Half-yearly


Identification of soil erosion locations and measures taken

One time
One time
One time
--
--


Road –side and compensatory plantation schedule

Monthly
Monthly
Quarterly
Quarterly
Half-yearly


Plantation survival rate reporting

Monthly
Monthly
Quarterly
Quarterly
Half-yearly


Pollution monitoring

Monthly
Monthly
Monthly
Quarterly
Half-yearly


Debris disposal plan/locations.

Weekly
Monthly
Quarterly
Quarterly
Half-yearly
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Construction

Stage
Reporting 

Parameter
Reporting

Format

Number 
Contractor

Reporting Frequency

to PIA
PMC

Reporting Frequency to PIA
PIA reporting

Frequency to MMRDA
MMRDA reporting

Frequency to World Bank
World Bank desired supervision

Construction
Top soil Management

Monthly
Quarterly
Quarterly
Quarterly
--


Quarry identification and management

Monthly
Monthly
Quarterly
Quarterly
Half yearly


Occupational safety and health

Weekly
Monthly
Monthly
Monthly
Half yearly


Labour camp set-up and hygiene.

Weekly
Monthly
Monthly
Monthly
Half yearly


Road safety measures

Weekly
Monthly
Monthly
Monthly
Half yearly


Site enhancement implementation plan at water bodies,  road junctions etc.

Monthly
Quarterly
Quarterly
Quarterly
Half yearly

Operation


Pollution monitoring schedule and reports



--
--
Quarterly
Quarterly
Half-yearly

ANNEX E-6
 ROLES/RESPONSIBILITIES AND STRENGTHENING OF INSTITUTIONS

ORGANISATION


ROLES & RESPONSIBILITIES
STRENGTHING REQUIRED

(Mumbai Metropolitan Region Development Authority (MMRDA)


Review of implementation of Environmental Mitigation Measures (EMPs) for MUTP projects.

Ensure adequate Resettlement and Rehabilitation of PAH

Facilitate implementation of policy directives/ emission laws etc. for pollution prevention/mitigation by interacting with  various the government departments like Environment Department, Urban Development Department, RTO  etc. 

Review the environmental management capabilities of implementing agencies, particularly municipal authorities and to assist them in developing their capabilities.

Obtain and analyse environmental information generated by organizations like MCGM, MPCB, RTO etc.  and factor them into short term and long term planning process for overall sustainable development of MMR.
Enhance the capabilities of the existing “Environmental Cell” of MMRDA by out sourcing whenever required.

Training needed on:

· Environmental assessment, social impacts. 

· Appreciation of Environmental impacts and EMPs identified for related MUTP projects.  Procedure and responsibilities for EMP implementation, monitoring and reporting etc. 



Municipal Corporation of Greater Mumbai (MCGB)
Monitoring of ambient air quality and noise at existing locations.  Extending monitoring network to MUTP project locations for post-project monitoring.

Regular report to MMRDA to enable environmental planning at a regional level.
MCGM is operating air quality monitoring network for last several years and already have  trained personnel.   Training in relation to Quality Assurance, data analysis and dissemination and other issues as suggested in the report ”Study for Strengthening Air Quality Monitoring network of MCGM, Nov. 2000)

However the existing staff and monitoring equipment  need to be upgraded  for the additional monitoring load due to  MUTP project.   
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ROLES & RESPONSIBILITIES
STRENGTHING REQUIRED

Public Works Department (PWD),

Maharashtra State Road Development Corporation (MSRDC)


Ensuring implementation of EMPs for related MUTP projects through PMC/contractors

Carrying out Environmental Assessments of all relatedon-going and future Transport Projects.


Environmental appraisal capabilities of existing staff to be enhanced through training programs.  Short  term module type training programs needed for:

· Environmental assessment, social impacts. 

· Appreciation of Environmental impacts and EMPs identified for related MUTP projects.  Procedure and responsibilities for EMP implementation, monitoring and reporting etc. 

Railways/Mumbai Rail Vikas Corporation (MRVC)
Ensuring implementation of EMPs for related MUTP projects through PMC/contractors

Carrying out Environmental Assessments of all related on-going and future Transport Projects.


Environmental appraisal capabilities of existing staff to be enhanced through training programs.

Short  term module type training programs needed for:

· Environmental assessment, social impacts.

· Appreciation of Environmental impacts and EMPs identified for related MUTP projects.  Procedure and responsibilities for EMP implementation, monitoring and reporting etc.   

Transportation Service Organisations (BEST)


Ensuring regular emission and maintenance checks on the bus fleet to ensure compliance with regulations.

Good housekeeping in existing Bus-Depots to minimize water and land pollution from oil spills and waste oil disposal.
Emission monitoring capabilities of the bus fleet to be strengthened. 

Environmental awareness training of key personnel

Enforcement/ Regulatory Organizations:

Regional Transport Office (RTO)


Enforcement of vehicular emission standards, with more emphasis on heavy vehicles, taxies and 3 wheelers


Environmental awareness training for its vigilance staff so that they can appreciate the importance of their role and carry out the same  diligently.

Training also needs to include criteria and techniques for  vehicle inspection and certification.

Programmatic Level Environmental Assessment (PLEA) 


Sub-projects selected: ROBs, pedestrians subways


Analysis of traffic & transport 


Impact on air, noise, social and ecological resources, landuse 
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Preparation of updated and consolidated EA and project specific EMPs











Sectoral Level Environmental Assessment (SLEA)


Evaluation of strategic options with respect to the following environmental criteria 


Traffic Analysis


Impact on Air, noise, social, ecological  resources and transportation service quality





Draft Consolidated EA 





Public Consultation 





Final Consolidated EA 





Note: The Current Project Stage Is Highlighted In The Above Figure. 








Micro-level Environmental Assessment (MLEA)


Subprojects selected – road improvements, suburban railway subprojects    


Impact on traffic, air, noise, water  


	landuse, social and ecological 


	resources.











Selection of strategic option (PT + DM)





Screening of projects with respect to potential impacts
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Comprehensive Transportation Study


4 strategic options 


Do minimum		


Public transport option


3. 	Public transport + Demand management 


4. 	Road Investment option
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� Traffic Noise Indicator : TNI (Night) = % length of road links in a sub region exceeding night time standards, TNI (Day) =% length of road links in a sub region exceeding day time standards
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