Mumbai Urban Transport Project
                                           Consolidated  Environmental Assessment


ENVIRONMENTAL ASSESSMENT 

6.1 MLEA / PLEA Methodology and Screening Rationale

6.1.1   Environmental Assessment

Apart from the sectoral environmental impacts, individual sub-projects would have localized environmental impacts. In order to assess such impacts of major individual sub-projects Micro Level Environment Assessment  (MLEA) have been carried out. For relatively smaller sub-projects belonging to group of similar sub-projects generic environmental assessment has been carried out in the form of Programmatic Level Environmental Assessment (PLEA). Table 6.1 shows the sub-projects and whether they are covered by MLEA or PLEA.

Table 6.1  List of Sub-projects Selected for PLEA/ MLEA

Sr.No.
Name of the Project
Type of  EA

Rail Component

1
5th line between Santacruz and Borivali
EMP

2
5th and 6th lines between Kurla and Thane
EMP

3
Borivali-Virar Quadrupling  of Lines 

i) Borivali Bhayander Rail line

ii) Bhayander – Virar Rail line
MLEA



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

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

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

2
Santacruz-Chembur link road
MLEA

3
ROB at Jogeshwari (South)
EMP

4
ROB at Jogeshwari (North)
EMP

5
ROB at Vikhroli
PLEA

6
Dadar - Mahim One way system 
No EA Req.

7
Pedestrian subways and bridges
EMP

8
Station area traffic improvement schemes (SATIS) 
EMP

9
Other traffic management schemes
No EA Req.

10
Procurement of Buses
No EA Req.

Sr.No.
Name of the Project
Type of  EA

11
Environment-air quality monitoring
No EA Req.

12
Technical Assistance, studies training
No EA Req.

6.1.2 Screening Methodology

For selecting the above sub-projects for MLEA or PLEA, a screening method has been used. For screening, the following parameters were used:

· Sensitive ecological areas

· Air and noise pollution

· Special physical features which adds to aesthetics

· The type of sub-project activities

The screening methodology used six screens based on the above parameters to identify a sub-project from a group of sub-projects for conducting EA. The summary of six screening steps is presented in Table 6.1.


Table 6.1 Summary of Screening Steps

Screen Level

Screen Function

SCREEN 1
· 
Removes the sub-projects with negligible environmental impacts from the selection process and distinguishes the sub-projects which are amenable to PLEA or MLEA

SCREEN 2
· 
Retains behind the sub-projects for which environmental analysis has already been carried out.

SCREEN 3
· 
Passes on the sub-projects located in ecologically sensitive areas for further screening and retains others of the same type.  However, if none of the sub-projects is located in ecologically sensitive areas, then all the sub-projects at this level are considered for further screening.

SCREEN  4
· 
Retains the sub-projects which are not located at sites with major air pollution, noise pollution and health related issues.  If none of the sub-projects are associated with these issues, all the sub-projects at this level are passed on for next screening.

SCREEN 5
· 
Examines sub-projects with special features such as visual intrusion, intersection geometry, etc. and allows the sub-projects with special features to move on for the last screening.  Again, if none of the sub-projects at this level has such features, then all the sub-projects are subjected to SCREEN 6.

SCREEN 6
· 
Selects the sub-projects for EA after closer examination with respect to construction and operational activities

For the first level screening, the sub-projects were divided into three groups. 

The first group comprised those sub-projects, which because of their spread and hence potential for encountering different environmental settings were considered for detailed or Micro Level Environmental Analysis (MLEA).  The sub-projects considered under this category were divided into the following -

· Road Widening/Improvements and Upgradations

· New Roads

· Suburban Railway Transport

The second group had sub projects with similar construction activities and function and is located in developed urban environmental setting.  Therefore, Programmatic Level Environmental Assessment (PLEA) was conducted for one of these sub-projects is adequately indicative of the environmental implications of other sub-projects of the same group. The second group contained the following sub-projects:

· ROBs

· Pedestrian subways

· Station Area Traffic Improvement Schemes

The third group consists of sub-projects like Area Traffic Control, procurement of Buses, Optimization of Western, Central and Harbor Railways, 12 Car Rakes which are not likely to cause any ‘direct’ adverse environmental impacts.  Hence, these sub-projects were not considered for environmental analysis.

Thus, after dividing the sub-projects into three groups, the third group of sub-projects was straight away eliminated from the selection process at the first screening level.  The sub-projects amenable to MLEA and PLEA were passed on to the second screening test. The second screen removed sub-projects for which EA was conducted earlier, and the remaining sub-projects were passed on for the third level screening. From the third level onwards, sub-projects with lesser potential for adverse impacts on specified environmental domains were systematically removed. This process of screening led to the selection of sub-projects with higher potential for adverse environmental impacts for conducting environmental analysis. The screening methodology initially subjected the sub-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 sub-project.  

6.1.3  Results of Screening

The above mentioned screening methodology led to the selection of the following sub-projects for MLEA and PLEA. 

Table 6.2 List of Sub-projects Selected for PLEA/ MLEA
Sr. No.
Selected Sub-project location
Type of EA

1
Jogeshwari Vikhroli Link Road
MLEA

2
Borivali – Virar Quadrupling of Lines
MLEA

3
ROB at Vikhroli
PLEA

4
Pedestrian Subway at CST 
PLEA

5
Thane (W) Station Improvement
PLEA

6.1.4 MLEA/ PLEA Methodology

MLEA

The Micro Level Environmental Analysis (MLEA) was carried out for those sub-projects under MUTP, which required detailed environmental analysis. The detailed analysis was required as these sub-projects have potential to significantly impact on 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 forests, mangroves, etc., Also, the sub-projects are expected to change the traffic pattern in the areas near the alignments. Therefore, depending on the environmental setting, the sub-projects could impact air, water, land and ecological resources. There could also be impacts on the residents living near the alignments.

The MLEA of the sub-projects included the following analysis.

· Impact on Traffic

· Impact on Land-use

· Water Quality Impacts

· Air Quality Impacts

· Noise Impacts

· Impacts on Ecological Resources

· Impacts on the Quality of Life.

Separate MLEA studies  were carried out for the Jogeshwari-Vikhroli Link Road and Borivali-Virar Quadrupling of Rail Lines.  Additional MLEA for Santacruz-Chembur Link Road is being separately prepared. The analysis on each of these sub-projects is briefly described in this section.

PLEA

The Programmatic Level Environmental Assessment (PLEA) for the above-mentioned sub-projects was carried out in three parts, viz. environmental status, environmental impact assessment and mitigation measures. Being highly localized sub-projects, the environmental status was determined for an area, which extended up to 150 m from the sub-project site. Generic mitigation measures were identified for the representative sub-projects so that these could be applied to others of the same type. The PLEA 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 sub-project type, other relevant impact areas were also considered. Environmental assessment was also carried out for no-build scenarios in respect of all the sub-projects.

For predicting air and noise quality, mathematical modeling has been used.

In case of air quality predictions, three models have been used depending on the site conditions. The models used being:

· CALINE-3, calibrated and suitably adjusted for Mumbai’s urban conditions

· Box Model

· Roll Back Model

The detailed description of these models and calibration details of CALINE-3 is given in “Report on Air Quality Modeling for PLEA /MLEA, 1996”.

The ambient day (6 to 21 Hrs) and night (21 to 6 Hrs) time Leq at different receptor distances from the sub-project site were predicted using the Federal Highway Administration (FHWA) model. The model description is presented  in “Report on Air Quality Modeling for PLEA /MLEA, 1996”. The noise levels during construction phase were estimated considering the cumulative effect of the individual construction equipment/activity.

6.2     MICRO level environmental impact

(A)
Rail Component

Borivali- Virar Railway Quadrupling of Lines (MLEA)

Introduction

The existing capacity of Borivali - Virar track is highly inadequate to carry the present passenger load. Since the potential for growth between Borivali and Virar is high (as no land is available south of Borivali), increasing the line capacity between Borivali and Virar is expected to at least meet part of the demand. Please refer Fig. 6.1 for landuse along the tracks.  The environmental assessment is presented below.  This sub-project will require environmental clearance under the Coastal Regulation Zone (CRZ) rules.

Existing Environment and Potential Impacts

Land Environment

The proposed alignment passes through level terrain except for a small portion of low lying and marshy area near Bassein creek.  The terrain is underlain by basalt rocks.  The area falls under seismic zone no. 1 and is susceptible to minor seismic disturbances. Soil falls under `impervious and semi pervious’ category and has moderate erodibility.  The soil is suitable for homogenous embankment.

Potential Impacts

Earth work involving cut and fill will have major impact on the land environment.  The amount of material would be brought from quarries near Dahisar and is estimated to be equal to 9,08,370 m3.   Abandoned borrow pits will create stagnant pools of water.  Quarrying will result in loss of top soil and sub soil, and may result in subsidence or collapse of quarry walls.

Earthwork may further disrupt natural drainage and degrade landscape.  The ground clearance for laying the track will result in loss of trees and shrubs.

Water Environment

The proposed track will cross one major water body - Bassein creek-between Bhayander and Naigaon Stations and two streams - Dahisar River and Jaffery Creek. There are also two small lakes near the proposed alignment near Bhayander and Virar stations.

The creek near Naigaon railway station has low DO (4.9 mg/l). None of the above water sources are used for the purpose of drinking water.

Potential Impacts

· The proposed construction will not alter the existing water courses. 

· Construction activities may lead to the siltation of the water bodies.  However, there will be no pollution due to wastewater from the construction labour camps, if local labour is made available.

· During the operation phase, wastewater will be generated at platforms which needs to be treated suitably before disposal.

Air Quality

The air quality was monitored along the existing Borivali - Virar track at three sites between March 1996 to May 1996.  The three monitoring sites were Borivali, Bhayander and Virar.  The SO2 and NOx concentrations monitored along the track were found to be in the range of 13 - 38 µg/m3 and 15 - 52 µg/m3 respectively.  Thus SO2 and NOx standards were not violated.

The SPM concentrations were also found to be in compliance with the standard except near Borivali, where the average SPM concentration was found to be 228  µg/m3.  Thus the area along the track is almost air pollution free.

Potential Impact

Construction activities such as earthwork, rock cutting, transportation of construction material will increase dust levels in the atmosphere.  However, these impacts will be of temporary nature.  During the operation stage, there will be no impact on air quality as electric trains will be operated on the proposed track.

Noise Levels

The noise levels along the track were monitored at the same three sites where the air quality was monitored.  Leq values for day time and night time were found to be in the range of 70 -77 dB(A) and 64 - 72 dB(A) respectively.  These levels are quite high compared to the standards for residential areas.

Potential Impacts

The operation of construction equipment, such as, compressors, bulldozers, compactors, cranes, will increase the ambient noise level.  These could be the cause of concern for the nearby residents.

The increased number of trains will generate more noise along the track once the new track is opened for traffic.  The U.S. FHWA model was used to predict noise due to train traffic. The maximum increase in noise level over the background levels due to train traffic near sensitive receptors was estimated to be 1.7 dB(A).  Thus, overall increase in noise due to railway traffic is insignificant.

Ecological Resources

In a detailed ecological survey along the existing track, three types of vegetation found were: trees planted at or near railway stations; self regenerating weedy vegetation along track between stations; and strips of mangrove plants along the banks of the creek.  The number of plants within the 20 m of the eastern side of the existing tract was found to be 428.  No endangered species were encountered in the area.  However, Avecennia - a mangrove specie in the area - falls under protected category.  Some trees along the track are old and are as tall as 15 to 20 m.

Potential Impact

The trees within 20 m from the track on the eastern side will be lost due to the proposed sub-project. In addition, Zizyphus and mangrove vegetation (degraded as well as well-grown) will also be lost due to the proposed sub-project.  The mangrove vegetation will be lost near Jaffery creek, Bassein creek and the banks of island.  The total number of Avicennia marina lost will be 8500.

Land Use

The proposed track passes through a series of settlements, which comprise both slums and multi-storied apartments.  Beyond Dahisar and towards Mira Road, land adjacent to the track is mostly vacant.  However, station areas and land away from the track are developed.  Near creeks, the land is marshy with mangrove growth.  Salt pans are also seen along the track between Bhayander and Naigaon.  Open lands belonging to railways is leased for cultivation on a 11 month lease.

Potential Impacts
The land to be used for the proposed sub-project is already under the possession of Western Railways.  However, some parts are encroached by slums which will have to be relocated.  Some mangrove patches will have to be cleared.  No forest land is involved in the sub-project.

The proposed track is expected to induce residential and commercial development in open areas adjacent to the track.  The planned development can change the land use pattern for the better as mangrove vegetation can be restored.



Quality of Life Values

The population from Borivali to Virar is 6.27 lakhs.  Average slum family size is 3 members and average income per household is Rs.3400 per month.  As per W. S. Atkins study, 1.42 lakhs of people commute per week day between Virar and Borivali. The average time spent on commuting is 2.5 hours.  The survey conducted in the area revealed that the people favor the proposed sub-project, and are ready to undergo temporary inconvenience during the construction phase in return of the long term benefits of the sub-project.

Borivali end of the track serves tourist traffic to Sanjay Gandhi National park, Kanheri Caves and Essel World.  Vasai Road attracts tourist traffic for hot springs at Vajreshwari (30.4 km from Vasai Road).

Potential Impacts

Temporary employment will be created during the construction phase.  The operation of the track will boost local economy and create employment opportunities.  Also, the sub-project would allow faster train service to be introduced between Borivali and Virar.  This will save travel time and relieve passengers from mental and physical fatigue due to overcrowding.

As per the detailed severance study conducted along the existing track, human settlements, H.T. lines, electric lines, shops, temples, crematorium, will have to be shifted.  A total of 798 dwelling units and 50 shops need to be relocated.  Three tanks of Indian Oil Corporation will also have to be shifted.  Noise levels will be of concern to sensitive receptors near the tracks.  Increased frequency of trains may also become a safety concern for the nearby slum dwellers. This will require clearance under CRZ regulation. Updating EA and EMP and obtaining CRZ clearance is in progress.   

The EMP for Borivali- Virar Quadrupling of Rail Lines is being updated considering the developments that have taken place since 1998. 

Fig. 6.1 for Borivali – Virar Tracks

(B)
Road  Component
i) Jogeshwari Vikhroli Link Road (MLEA) 

Introduction

The Jogeshwari Vikhroli Link Road (JVLR) is an important link between Eastern and Western suburbs.  It connects Western Express Highway (WEH) and Eastern Express Highway (EEH).  The road has three sections : (i) WEH to Saki Vihar Road; (ii) Saki Vihar Road to Lal Bahadur Shastri (LBS) Marg; and (iii) LBS Marg to EEH.  Please refer Fig. 6.2 for landuse around this road.

The JVLR is proposed to be widened to 3 + 3 lanes having 2 x 11 m carriage way with 2 m central median and 2 x 2 m wide footpaths.  The total ROW will be 30 m except for high embankment sections where ROW will be 60 m.  

Existing Environment and Potential Impacts

The environmental analysis of the proposed sub-project focused on determining existing status and potential impacts of the sub-project on the following environmental components.

· Land

· Water

· Air

· Noise

· Ecological Resources

· Land Use or Human Use Values

· Quality of Life

The main findings of the environmental analysis are presented in the following paragraphs.  The environmental analysis is in the process of being updated to reflect the changes since the last baseline studies in 1996.

Land Environment

The Western and middle sections of the road pass through slightly rolling terrain except the portion beyond IIT, which runs down over a steep slope.  The eastern section traverses through almost flat terrain.  

Fig . 6.2. Jogeshwari – Vikhroli Link  Map

Potential Impacts 

The proposed road widening would involve cutting and filling.  The total quantity of material to be brought from borrow pits (from Dahisar and Turbhe quarries) is 3,14,000 m3 and the quantity of cut material to be disposed of is 43,704 m3. Borrow pits at the quarry sites will adversely affect the scenic landscape of the area.  

Water Environment
Jogeshwari - Vikhroli Link Road crosses one small river (Mahim River) and 2 Nallahs.  A stretch of the middle section of the road is along Powai Lake. The Powai Lake showed sewage contamination and high TDS (520 - 640 mg/l). DO levels of the lake ranged from 6.8 to 7.2.

Potential Impacts
· Since the bridges on Mithi River and Nallahs are already widened and culverts provided wherever necessary, the proposed sub-project is not likely to result in water logging and increase in flood levels.  However, there may be siltations of the nallah and other small channels due to erosion.

· If the construction takes place in rainy season, the adjoining water bodies would be affected due to surface runoff contaminated with loose soil.  

· Occasional accidents or spills of material being transported could cause pollution of surface waters.  

· Overall, the impact on the water quality will be of insignificant nature.

Air Quality
Baseline air quality along the alignment already exceeds the standards for PM10, SPM and HC. SPM and PM10 levels with their values in the range of 650 - 1200 µg/m3 and 130 - 275 µg/m3, respectively, were found to exceed their standards. The SO2 and NOx concentrations were observed to lie between 18 - 47 µg/m3 and 16 - 66 µg/m3, respectively.  These concentration levels were within the NAAQ standards.  CO concentrations (1 - 2.4 ppm) were found within NAAQ standards of 3.8 ppm (1 hour average).  Lead was in the range of 0.09 - 0.89 µg/m3 against the prescribed standard of 1 µg/m3, 

Potential Impacts
During the construction phase, earthwork, rock cutting and handling and transportation of construction material will increase the ambient dust levels.  

The operation of diesel based construction equipment and fuel wood used by the construction labor for cooking will degrade the air quality in the immediate neighborhood.  

The construction related air quality impacts will, however, be of temporary nature.

Air quality impacts during the operation stage were assessed using CALINE - 3 model to predict CO and NOx concentrations.  For PM10 and lead, the roll back method was used to estimate the future concentrations.  Peak hour emissions for CO and average daily emissions for other pollutants to be used as input to the models were calculated from predicted traffic volumes/composition and Indian Institute of Petroleum (IIP)  recommended emission standards.  Emission factors for SPM, and hence PM10 accounted for the re-suspension of particulate matter from the road surface.

The modeling analysis showed:

· CO concentrations would meet the National Ambient Air Quality (NAAQ) Standard. NOx concentrations would exceed the standard, and population exposed to NOx concentration exceeding the standard was estimated to be 3700.

· PM10 and Lead values were estimated for 2001 to be in the range of 222 - 357 µg/m3 and 0.16 - 1.06 µg/m3, respectively. 

· PM10 values were estimated for 2011 to be 736 µg/m3.

· The section of the road likely to receive the maximum air quality impacts was the eastern section near Gandhi Nagar Square.

Noise
The noise levels measured along the proposed alignment as  Leq were found to lie between 77 - 86 dB(A) and 70 - 77 dB(A) for day time and night time respectively.  These levels are quite high compared to the day time and night time ambient noise standards.

Potential Impacts

·  The operation of construction equipment, such as, compressors, bulldozers, compactors, concrete plant, etc. will generate noise, which will be the cause of nuisance to the nearby residents.  

·  The impact of traffic related noise during operation phase was determined by using the U.S. Federal Highway Administration (FHWA) model, and after accounting for background levels, were found to exceed the day time and night time standards.

·   The daytime noise levels predicted for the year 2011 ranged between 70.8 - 80.9 dB(A), whereas the night time levels were found to lie between 58.6 - 73.8 dB(A).  The noise standard was found to be exceeded upto 200 m from the road during day time as well as night time.  The high noise levels would affect two sensitive receptors - Holy Trinity Church and Central School (Navy).

Ecological Resources

From ecological viewpoint, JVL can be divided into two sections - western section between WEH and LBS with non-marshy and non-saline land; and eastern section between LBS Marg and EEH with marshy and saline land. The two ecologically sensitive areas along the western section of the road alignment are Aarey Farm and Powai Lake.  Aarey farm is mainly a grassland. Drying periphery of Powai Lake has extensive patches of Lpomea carpea Farm and Convolvulaceae (Beshrani).  Ruderal plants, which are seasonal in nature, can also be seen along some stretches of the road.

The eastern section of the road at few locations passes through marshy land, which are used for dumping liquid wastes, municipal and construction wastes.

Potential Impacts

There are 363 trees, which are within 20 m belt on both sides of the road. Widening of the western section will lead to the loss of a part of these trees.  The extension of the eastern section to four lanes may need clearance of some mangrove vegetation.  However, the latter is already in degraded state.  None of the floral species is rare or endangered.  Major loss of trees will be from private or enclosed areas, presently covered by good number of trees.

Land Use

Certain sections of the road alignment pass through built area with both residential and commercial establishments along the alignment. These establishments need to be shifted for widening the road.  

Resettlement: 

About 890 Projects Affected Household (PAH) will have to be resettled. Rehabilitation Action Plan (RAP) describing the R & R Policy and Institutional framework along with baseline socio-economic survey has been completed. Site specific RIP (and CEMP) has already been prepared. 

The EMPs for JVLR is being updated considering the developments that have taken place since 1998. 

ii) Santacruz Chembur Link Road (MLEA)

Detailed feasibility, engineering and EA of these sub-projects are in progress. About 2171 PAH would need resettlement. Baseline socio- economic survey has been carried out. RIP and CEMP will be undertaken after the completion of engineering design. 

6.3    PROGRAMMATIC  level environmental impact

i) ROB at Vikhroli  (PLEA)

The ROB is proposed to be constructed on LC No. 14 located to the south of Vikhroli station. It is on Pirojsha Godrej road, which connects Lal Bahadur ShastrI (LBS) Marg on the west of Vikhroli station and Eastern Express Highway (EEH) on the east. Please refer  Fig. 6.3 for the landuse pattern. LBS road is about 280 m away from the Level Crossing (LC) and it is 12.5 m higher in elevation compared to LC. The EEH is about 500 m to the east of the LC and its elevation is 4.3 m lower compared to that of the LC. Since there is significant elevation difference between the starting and ending points of the sub-project, the approaches are proposed on viaducts.

Land use 

Construction of ROB would dislocate about 185 (G + 1) structures with small business units in the ground floor and residences above. The sensitive landuses will be impacted by higher air and noise pollution during construction and operational phases. The ROB may give rise to induced development, and may  lead to illegal occupancy under the proposed ROB.  There could be visual intrusion due to ROB.

Ecology

The site has no sensitive ecological features, except sparsely distributed ruderal vegetation. About 10 grown trees will be cut. 
Fig. 6.3 for ROB at Vikhroli

Peoples perceptions

Respondents feel that the LC is located in a most convenient place to access railway station. Majority of the respondents feels that the congestion is mainly due to informal commercial activities and frequent closure of LC. 55% of the respondents feel that the ROB should be constructed as it would relieve congestion. Over 80% of the people in the area felt that the air and noise pollution will be immense during construction phase. Pedestrian inconvenience is perceived as major impact during construction. 

Traffic and Transport

The pedestrian and traffic movement will be adversely affected during construction phase of ROB. The traffic movement with respect to speed and delays will be substantially improved due to ROB. 

Air

SO2, NOx, lead in SPM and CO values are well within the NAAQ Standards for residential areas. The PM10 and SPM values substantially exceed NAAQ standards.  This may be due to re-suspension of dust. There would be fugitive air emissions during construction phase. Air quality would be impacted due to emissions from firewood burning in labour camps, pollution from construction equipment, and pollution from vehicles during operational phase of the ROB.

Noise
The day and night Leq exceeds commercial and residential area standards. High noise levels are expected due to construction activities. There would be noise pollution from increased vehicular traffic with higher speeds during operational phase.

Significant Beneficial Impacts
The Traffic movement with respect to speed and delays will be substantially reduced after construction of ROB.  Moreover, this would facilitate reduction of headway on central railway line.



Resettlement: 



The initial assessment indicated that 173 PAH have to be resettled. However recent changes in design indicate that this could be substantially reduced. Baseline Socio –economic Survey (BSES) has been completed and preparation of RIP – CEMP will be undertaken soon. 

The EMPs for Vikhroli ROB is being updated considering the developments that have taken place since 1998.  The site specific EMPs for ROBs at Jogeshwari South) and (North) are separately being prepared. 

ii) Pedestrian Sub-way at CST

Chhatrapati Shivaji Terminus (CST) is a Central Railway Terminus for suburban and outstation trains. The proposed sub-way includes three sets of stairs and about 80 metres of passageway to serve the pedestrian movements.  The passageway varies in width from 7.5 to 12 meters with 5-meter additional depth for flanking shop space on each side.  The five flights of existing stairs down from CST to D.N. Road would be relocated to inside the terminus.

Land Use

The CST area has public, semi-public, commercial and private land uses. There are no sensitive land use areas. Special land use features influencing the pedestrian and vehicular traffic include informal sector commercial activities location of the major intra and inter city railway terminus, access to CST, BMC head quarters and other public land uses.  These land uses will be temporarily affected during construction phase. 

The informal commercial sector land use will be totally removed during construction phase.

Traffic and Transport

The maximum pedestrian volume occurs during 10.00 to 11.00 hours with pedestrian volume of 15,275 and at this time, the traffic volume is about 5000 pcus. The area experiences longer vehicular delays and higher accident potential due to pedestrian vehicular conflicts. There would be major disruption in traffic and inconvenience to pedestrians at CST junction during construction period.
On completion of the sub-projects, substantial improvement in vehicular speeds and reduction in delays would be realized. Pedestrian vehicular conflicts will be eliminated.

Air

The CO, HC (non-methane), PM10 and SPM levels exceed the NAAQ standards. The NOx, SO2 and the lead in SPM are well within NAAQ standards. The air quality impacts during construction phase would be due to fugitive air emissions and emissions from construction equipment. At operation stage, emissions from operating vehicles would contribute to air quality impacts.

Noise
The day and night Leq values exceed the commercial area standards by about 18 and 21 dB (A) respectively. There would be high noise levels due to construction activities. Noise pollution would also be from increased vehicular traffic with higher speeds during operational phase.

Significant Beneficial Impacts

· Substantial improvement in vehicular speeds and reduction in delays on construction of the subway.

· Pedestrian vehicular conflicts will be eliminated on operation of the subway thereby reducing the accidents.

This was initially identified for inclusion in MUTP. However it has now been implemented. Instead a study is in progress to establish feasibility of pedestrian subways at 30 locations in Mumbai and carrying out detailed engineering along with EMP, based on the one prepared for CST. 

The EMPs for various Pedestrian Sub-way schemes are being separately prepared.

iii) Thane (W) Station Area Improvement 

The sub-project involves Thane railway station approach area on the western side. Station Area Improvement scheme includes: optimisation of the phasing system of the traffic signals for the intersection at the exist point of the station area; rearrangement of bus and auto parking in front of railway station; and channeling of the bus stands for smooth vehicular movement.

Land Use
The land uses at Thane station area include residential, commercial, public (bus depot); semi-public (Cinema theatre) and informal commercial activities lined up along the station road

The special land use features which have direct impact include:

· Movement of state transport buses,

· Intermediate transport generated by intra and inter city transport services,

· Informal commercial activities occupy foot path and part of the road thereby causing congestion, and

· Nearby cinema theatre generating heavy pedestrian volume during peak hour traffic period thereby increasing congestion. 

As the existing land uses are already saturated, there would not be any major negative or positive impacts on land uses due to the implementation of the proposed improvement schemes

Traffic and Transport

The entry and exit roads are operating at capacity and hence experience severe delays and congestion. Seventy percent of the traffic entering into Thane station (W) area is composed of autos. Heavy pedestrian volume of the order of 1.2 lakhs per day is leading to increasing vehicular pedestrian conflicts. Without the station area improvement, the present situation would further deteriorate.

The implementation of the proposed scheme would temporarily disrupt the traffic circulation and pedestrian movements.

Air

The NOx, SO2 and lead in SPM are well within NAAQ standards.  CO, PM10 , SPM and  HC (non methane) exceed the NAAQ standards.

The construction phase of the sub-project will generate fugitive emissions.  However, these emissions will be marginal in nature as the construction activities are very minimal.

The day and night Leq values exceed the commercial area standards by 13 and 17 dB(A) respectively. Marginal increase in noise levels is expected during construction phase. 

The noise levels would increase on implementation of the sub-project. 

Significant Beneficial Impacts

· Without the station  area improvement, the present situation would further deteriorate

· The traffic conditions would marginally improve by implementation of the sub-project.

This sub-project is no more considered for MUTP. However, a study of SATIS is in progress for 6 suburban railway stations. This will also include EA and EMP on the basis of Thane. 
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