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EXECUTIVE SUMMARY

1.0 Introduction

Urbanization has become a global phenomenon, but its ramifications are more pronounced
in developing countries. Natural growth of population, reclassifications of habitation and
migration trends are important in urban population, especially in developing countries. The
population of urban India was 285 million as per 2001 census, which accounts for 27% of
the total population. Due to urbanization and uncontrolled growth of population, Solid Waste
Management has become acute in India. Though, it is an essential and important service to
be provided by municipal bodies, it has not attained proper priority, which it deserves and

services are in general lackadaisical.

MSWM is a part of public health and sanitation and is entrusted to the municipal bodies for
execution. Presently, the systems are assuming larger importance due to population
explosion in municipal areas, legal intervention, emergence of newer technologies and rising

public awareness towards cleanliness.

Municipal solid wastes continue to be inadequately managed in many parts of India,
although improvements have been achieved as a result of institutional initiatives over the
past decade. Waste collection systems have left unattended large areas (estimated at 25%
of the population) as unserviced. The majority of collected wastes get deposited to open
dumps. These disposal facilities are dumps, which have proliferated in recent years. Solid
waste management becomes an important environmental and economic priority in all the

cities of India.

Keeping this in view, MMRDA has planned to develop infrastructure to address this issue
mainly to ameliorate the prevailing situations in many ULBs within MMR. If it is not
addressed, MMR which is planning to position itself as a global urban conglomerate, will
suffer a major setback in terms of inadequate waste management system. Internationally,
large cities and urban regions have shown the way for effective and sustainable solution for
waste management. MMRDA keenness to address and undertake this ambitious project

comes from its forward looking plan for urban development.
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The MSW of various regions of MMR as well as of the total MMR, with projections for the
next five decades is given in the Figure E1. Projections are for Greater Mumbai, Rest of the
Corporations and Municipal Councils. The growth pattern indicates that MSW generation by
the year 2051 shall assume significant proportion. It will increase from 10999 T/day in the
year 2011 to 24010 T/day by 2051.
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Figure E1: MSW Generation in MMR

1.1 MMRDA Plan of Regional Facility

Mumbai Metropolitan Regional Development Authority (MMRDA) as a planning authority for
infrastructure development for Mumbai Metropolitan Region (MMR) has planned to setup
the project “Development of Regional Integrated Processing, Treatment and Landfill Facility”
for the ULBs of MMR. The proposed project aims to develop a long-termed solution for
Municipal Solid Waste Management to provide a framework for co-coordinating solid waste
in the MMR. The project has been proposed in order to assist the cities within MMR in

catalyzing appropriate responses to the challenge of effectively managing solid wastes.

The purpose of the proposed project is to also improve poor practices of MSWM that prevail
in MMR, where the MSW has received scant attention compared to other aspects of
infrastructure such as water supply and transport. Some of the social benefits that can be

achieved through the implementation of this project are as follows:

¢+ Scientific processing, treatment and disposal facility for MSW,
¢ Protection of public health and community hygiene,
< Minimal environmental pollution problem (air/water/soil),

¢+ Protection to property and ecosystem,
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% Reduction of green house gases and benefits related to it,
s Improvement in quality of life of population within MMR, and

< Position the strength of MMR as globally competitive place for business and stay.

1.2 Status of MSW Management in MMR

The urban area within MMR has been struggling with MSW management since last two
decades. The problem has not been fully addressed even after 10 years of promulgation of
Municipal Solid Waste (Management & Handling) Rules, 2000. The status of MSW
management in all cities within MMR is given in Table E1. The status shows that most of the
Urban Local Bodies (ULBs) are still struggling with the overall problems, and have been
unable to address technologies, financial, locational, environmental and social problems of
MSW management. Practice of open dumping waste causes harmful effects on air, water
and soil in the vicinity of site as well as upto 3-8 kms from site depending on the area and
height of the dump waste. The impacts of increase in vectors, rodents etc. are very serious
leading to very high disease burden in unclean areas. Neither the waste, nor its impact

disappears completely.

Table E1 : Status of ULBs in MMR for SWM Management

MSW Components | Current Status of ULBs

Corporations

Treatment and Almost all the ULBs are not treating and processing the

Processing MSW except Mira-Bhyander and Vasai-Virar, which have
set up facilities but are facing landfill challenges

Disposal Open dump practice is being carried out at most of ULBs.

In Navi Mumbai, mixed waste is disposed at sanitary
landfill. Recently Vasai-Virar city has setup its own SLF.

Councils

Treatment and None of the councils are doing the treatment as well as

Processing processing. Small biogas units have been setup in
Matheran, Panvel and Alibag.

Disposal Disposal practices in all the ULBs are being done by open

dumping method.

The Central Pollution Control Board (CPCB) is responsible for coordinating the
implementation of the rules among the state boards. The municipalities were mandated to
implement the rules by December 2003, with punishment for municipal authorities that failed
to meet the standards prescribed; nevertheless, most municipalities did not meet the

deadline.
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1.3 Site Selection

MMRDA conducted a pre feasibility study on “Evaluation of the Present Status of the
Processing and Disposal of Municipal Solid Waste”. It has been felt that there is a need to
plan and execute the Regional Facility for all the ULBs under MMR. Based on the pre-
feasibility assessment report, MMRDA decided to develop the Regional MSW management

facilities for MSW processing and disposal within the MMR boundary.

Three of the 5 short listed sites are being assigned as Priority 1 sites, which can be most
suitable for immediate development. These sites will take care of MSW load of about 10999
T/Day from year 2011, expected to increase to 18327 T/day by the year 2031. Priority 1
sites are located at Taloja, Bhiwandi and Shil Phata (Kalyan) as shown in Figure E2.
Priority 2 sites are at Ambernath and Panvel-Pune Highway -near Chikle Village
respectively. However, recently Panvel-Pune Highway land has been allotted for other
Govt. projects and therefore, an alternative site is being identified. Besides this, Airoli site of

305 ha has been identified for the disposal of construction and demolition waste.

Looking at the severe crisis of MSW management in MMR, a plan has been proposed to be
implemented systematically to obviate this problem. It has been planned to undertake three
sites, Taloja, Shil Phata and Bhiwandi. Of these, since land acquisition and its development
process take time, first site planned for development is located at Taloja. With a view to
undertake the first step, Environment Impact and Risk Assessment study along with
Rehabilitation and Resettlement study have been undertaken by MMRDA. Taloja site is
planned to be developed first for which the present report has been prepared as evident
from Table E2.
Table E2: Details of Regional Sites in MMR

S Development Area Processing and Sanitary Landfill
Phases (ha) Treatment (MT/D) (MT/D)
Taloja Phase | 264 2000 2500
Shil Phata | Phase I 259 1000 1500
Bhiwandi | Phase I 352 500 2500
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1.4 Terms of References (TOR) of the Study

The proposed project falls under Item 7 (i) (Common Municipal Solid Waste Management
Facilities) as per Environmental Impact Assessment Notification dated September 14, 2006.
Due to the application of general conditions, the project will fall under Category B and will
require environmental clearance from State Level Expert Appraisal Committee (SAEC),
Maharashtra. MMRDA has involved the NEERI to carry out the Environmental Impact
Assessment study to delineate Environment Management Plan, Risk and Disaster
Management Plan, Resettlement and Rehabilitation Plan and Environment Monitoring

Plans.

TOR for Regional Solid Waste Processing, Treatment and Scientific Landfill Facilities in
MMR, for Priority 1 sites (Taloja, Shil Phata and Bhiwandi) were presented to 17" meeting
(Agenda No. 22) of State Level Expert Appraisal Committee (SEAC) at Maharashtra
Pollution Control Board (MPCB), Mumbai held on 1% October, 2009. SEAC approved the

TOR proposed and asked to carry out Environmental Impact Assessment (EIA) Study.

2.0 Project Details

The proposed project has an integrated setup wherein the MSW shall be processed through
multiple methods and the process remnants will be disposed in scientific designed landfill.
Figure E2 shows the locations of three regional sites in MMR along with 10 kms radius as a

study area.

2.1 Taloja Site

The proposed site is accessible from National Highway-4 via Thane City towards Shil Phata
Circle to Taloja MIDC Road. Taloja MIDC Road is connected to 7 meter road facing towards
the proposed site. The site is connected to roads leading to the Ambarnath MIDC Area and
Thane (Mumbra) city. The proposed site is about 3 kms away from Taloja MIDC area, which
has an 277 units of large, medium and small industries. It is located about 15 kms down
from Panvel-Pune Highway. The site is well connected to the Thane, Navi Mumbai, Kalyan-
Dombivli, Bhiwandi-Nizampur, Ambernath, Badlapur, Matheran, Karjat and Khopoli.
Proposed Taloja Regional Site will be implemented under phase | on urgent basis and will

cover an area of about 264 ha.
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Latitude :19°07'26.50"N
Longitude : 73°08'02.54"E
Site Elevation : 10m above MSL (Taloja Panchanand Station)

The Taloja site is proposed to be developed as the first site out of three priority | sites. This
development will help in addressing the problem of some of the urgent needs of few ULBs in
MMR. Additionally, the sites at Shil Phata and Bhiwandi will be developed in coming years

to cater to the additional needs.

In _this report, though the TOR was sought for all three sites, only Taloja will be

developed first, as major Govt. land of 107 ha has been transferred to MMRDA and

will be a flagship project of Govt. of Maharashtra.

2.2 Project Description

Description of project includes various technological options, their merits and demerits
followed by landfilling process. The project description also includes the project
components, its budgetary cost and the timeline of implementation for the successful
operation of the facility. It has been proposed to handle raw mixed wastes from ULBs as
also landfilling of process remnants generated within the site as well as also from others

ULBs who opt to set processing facility at their end.

2.3 ldentification of MSW Treatment Technologies

To initiate the evaluation process, lists of MSW Treatment Technology options were
identified as given in the Table E3. Details of each technology with processes have been

prepared in the form of techno-commercial study report prepared separately.

Table E3: List of Identified MSW Processing and Tre  atment Technology

Category Technology

Composting
Biomethanation
Bioreactor landfill
Incineration(Mass Burn)

Biological Treatment
Technologies

Thermal Treatment Gasification
Technologies Pyrolysis
Plasma arc

Physical Treatment Technology | Refuse Derived Fuel (RDF)
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2.4 Technology Combination for the Regional Facilit vy

Source segregation is the most important activity to be performed by ULBs so as to reduce
the waste coming for disposal. Effective source segregation helps in pre-segregation at the
processing stage and running of the plant successfully. From the past experiences, no
technology will run successfully without effective levels of segregation. It can be concluded
that successful operation of plant depends upon effective segregation. After applying all the
criteria for selection of technologies, the following four technologies have been short listed
for the treatment of MSW in MMR. The short listed technologies are:

» Composting

» Anaerobic Digestion (Biomethanation) for hotel and restaurant, vegetable market

waste (source segregated)
* Refused Derived Fuel and

* Mass burn/incineration/plasma

As the MSW generated in MMR has a mixed character, it is important to note that no single
technology is able to meet the complete processing of the mixed waste. After a review of

technologies based on multiple criteria, three different set of options have been short listed.

Following combinations of technologies are suggested which are suitable under local
conditions and have regulatory acceptance under MSW Rules 2000:

» Composting+ Recycling + Biomethanation

» Composting +Recycling+ RDF + Biomethanation

* Thermal method +Recycling+ Biomethanation

After all the processing the process remnants will be taken to a scientific landfill. Landfills
are the ultimate waste receptors for inerts, process remnants, industrial discards and

incineration ashes, slag etc.

2.5 Scientific Landfill

MSW landfill is a method of disposing process remnants on land without creating nuisance
or hazards to surrounding environment, public health and safety. Using this principle of
engineering, the process remnants will be confined to the smallest practical area and

volume. The remnants will be covered with a layer of earth (soil) at the conclusions of each
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day’s operation, which is called as daily cover. A MSW landfill will be coupled with refuse

disposal operation and its construction, which may results in reclamation of land.

The landfill planning and design process involves the design life, waste volume with
capacity, layout, types, phased operation, leachate quantity and quality, liner system, daily
cover, leachate drainage, collection and removal system, landfill gas, final cover system,
surface water drainage system, slope stability, site infrastructure, landfill equipment,
environment monitoring system, closure and post-closure maintenance plan are detailed

described in report.

2.6 Phase-wise Development of Regional Sitesin MM R

Three sites will be developed in phases as shown in Table E4 on priority | basis. However,
out of these three sites, since land acquisition takes long time, Taloja site is proposed to be

developed first.

Table E4: Development of Regional Sitesin  Phase | and Il

Sr. No.| Phase Sites Area (Ha)
1. I Taloja, Near MIDC Taloja 264
Shil Phata , Kalyan-Ambernath
2. . MIDC Road 259
3. Il Bhiwandi Bypass Road, Dapode 352

2.7 Development of Taloja Regional Site

Taloja site will be developed to take care of the mixed waste generated from the Thane,
Bhiwandi-Nizampur, Kalyan-Dombilivi, Ulhasnagar and Ambernath cities as these cities
have given confirmation by committing to give the waste to the regional facility. The present
waste generated from these cities is given in Table E5. Mumbai, the major generator of the
waste, has communicated that the increased waste quantity in future will be sent to regional

site for treatment, processing and disposal.

Taloja site will be planned to treat the waste quantity of 2000 MTD for mixed waste

and sanitary landfill for 2500 MTD. Initially, the waste received for processing as also

remnants for landfilling shall be much lower than the estimate shown above.
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Table E5: Current Waste Generated from Councils/ Co  rporations for Taloja Site

Sr. No. Councils/Corporations Waste Generated (MT/D)
1 Thane 750
2 Bhiwandi-Nizampur 258
3 Kalyan-Dombilivi 347
4 Ulhasnagar 285
5 Ambernath 67
6 Kulgaon Badlapur 43
TOTAL 1750

However, as the population grows and waste collection gets organized, the design capacity
will be realized. Physical waste assessment of all the cities was carried out. The details of all

the three regional facilities which have been planned are shown in Table E6.

Table EG6 : Details of Regional Sites in MMR

Sites Co-ordinates Development Processing and Sanitary
Phase Treatment (MT/D) | Landfill
Taloja %gg;ég;gg Phase | 2000 2500
gﬂgta %g%%ggg?g Phase I 1000 1500
Bhiwandi| 70270 N Phase Il 500 2500

Taloja regional site has a total area of 264 ha of which Govt. lands is 107 ha and private
agriculture land is about 157 ha. Private agriculture land belongs to Villagers of Usatane,
Nitlas, Wadi, Sarkholi, and Karwale Khurd. Government land is almost barren land. Private
land, belonging to villagers, is used mainly for agricultural purpose, mainly paddy crop
during monsoon period. Project site has two main connecting road namely, Ambernath
MIDC to Taloja MIDC and Malanggad Kalyan road.

Sanitary landfill facilities will be created using the scientific design as mentioned in CPCB
guidelines as also many international practices, and design concepts. These units are
designed for 25 years and for a vertical height of 25 m, however, design consideration will
also address higher heights. In case, future demand necessitates, the height can be
integrated while keeping an account of base strength, slope stability and micro-climate.
These, units will be in the form a rectangular bowl which shall be used for landfill and its
number at a given time will not exceed four. These cells will be provided with leachate

collection, treatment systems and will be part of the landfill facility.
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The site will have garages for vehicles, storages for tools, spares for the plant, godowns for
storage of compost or any end products. It will have fire fighting system, power management

systems, and water and waste water systems for its internal needs.

Fire protection system will be provided as per Loss Prevention Association norms. For every
100 Sqg.mt area of plant, one DCP type and one CO, type fire extinguisher will be provided.
No Smoking and hazard/danger warning stickers will be put up at appropriate places. A risk

assessment and Disaster Management Plan prepared shall guide the emergency situation.

Water Needs: The water requirement at Taloja site for treatment process and office use has
been estimated about 780 m®/day. Water in the plant is required for canteen, vehicle
washing, drinking, sanitation, greenbelt/horticulture, etc. Water demand can be met from
Taloja MIDC water sources. Water shall be stored in an underground tank for plant and

overhead tank for drinking purposes.

Wastewater : Wastewater generated from the during the operation phase from plant
premises, labour and office activities. Approximately, 160 m*d wastewater would be
generated. The sewage will be treated in a sewage treatment plant. The treated water will
be used in green belt development and dust suppression. Sewage treatment plant includes

the primary and secondary treatment units with sludge drying beds.

Medical Facility: Land use for Taloja site is for various purposes such as medical facilities,
development of water bodies, solar panels for natural energy, etc. Medical centre will be
provided for regular medical check-ups to workers and staffs and to handle the emergency

situation.

Recreational Water: Recognizing the importance of water resources, the proposed Taloja
site will be incorporated with water conservation features within the site. Manmade wetlands
and ponds will be constructed to trap surface rainwater for reuse within the facility. The
water can be reused for vehicle washing purposes, creation of green zone and gardens

within the site.

Renewable Solar Energy: Another environmental sustainability feature proposed for the

Taloja site is a solar farm. India is blessed with plentiful sunshine and is an ideal condition
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for a solar farm whereby electricity will be generated for its own consumption for street

lighting and office use.

Project Cost: The total project cost for Taloja regional site includes the MSW treatment,
processing and disposal through sanitary landfill with other allied activities such as green

belt development, recreational water facilities, including infrastructure is about 700 crores

3.0 Baseline Environment Status

The baseline environment status for the study area was carried out by conducting primary
and secondary data collection activities to describe the present environmental condition.

The study area covered by 10 km radius around the project site is depicted in Figure E2 .

3.1 Climate

Three regional sites (Taloja, Shil Phata and Bhiwandi) are located in Thane District of State
Maharashtra. The climate of Thane District is characterized by high humidity nearly all the
year round and oppressive summer season with heavy rainfall during the south-west
monsoon season. The climatology of study region is typical to that of the west-coast of India

with regular and seasonal rainfall during monsoon.

The average rainfall in the Thane District over the past decade has been calculated to be
about 2442.8 mm. The range of variation in humidity is from 40% to 98%. The average
humidity throughout the year is 44% and the maximum humidity experienced during the year
in the monsoon months is about 98%. The wind direction is predominantly from west and
northwest of the District for maximum period of the year. The mean wind velocity is about 11

km/hr. The maximum velocity varies from 15 to 19 km/hr during June to August.

3.2 Seismology and Topography

Project sites for Taloja, Shil Phata and Bhiwandi are located in Zone 1l of the Bureau of
Indian Standards (BIS) 2000, seismic zone map for India. Zone 1l is classified as Moderate

Damage Risk Zone as per Indian Meteorological Department (IMD).

The Panvel flexure of simple monoclinal bending of the lava flows, but later researchers
linked the origin of the flexure to the west-coast rifting, subsidence and uplift of the Western

Ghats. The flexure was interpreted variously to be an extensional fault structure comprising
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en-echelon east-dipping faults and a reverse drag flexure developed over an east dipping

listric fault lying offshore the west coast of India.

On the basis of its topography, the district can be divided into three parts as:
i) The eastern portion having Sahyadri ranges, comprising mainly forest area,
i) The central region covering mainly paddy area, and
iii) Western parts of the coastal area along with its 15 to 20 km nearby area of coastal
region where horticultural plantation, fodder production and vegetable cultivation are

being practiced.

The general slope of the district is westwards to the Arabian Sea. Though the district forms
a part of the traditional ‘Konkan Plain’, ruggedness and uneven topography forms the
government theme in its physical features. Sahyadri range and its off shoots comprise the
main hills system of the districts. The rivers of district mainly belong to the two main river

systems of north Kokan, namely the Vaitarna and Ulhas.

3.2.1 Topography of Taloja Site

The study area is marked with mixed topography of more or less flat terrain on western side
of study area and hilly terrain on eastern side. The terrain of project site is almost flat. The
site elevation is 60 meter above MSL. Malanggad hill is located on eastern side of study

area with highest altitude of 791m above MSL.

Good vegetation cover on the undisturbed surface is observed in the vicinity of project site.
The hilly terrains are also observed in south and SW direction of study area with highest
altitude of 305m above MSL. Taloja MIDC is located on SW direction of project site. The
terrain in the MIDC area is almost flat. Maximum human settlements are observed in NNE
(Ambernath), NE (Jambivali) and SW directions of study area. The proposed landfill site falls
under dissected basaltic plateau. The drainage pattern is radial. Slope of study area is
towards SW direction. Panvel creek is located on SW direction of Study area. The map

depicting topographic and drainage pattern is shown in Figure E3.
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Figure E3: Study Area for Taloja Site

3.3 Drainage Pattern

The general drainage pattern observed in the study area has two distinctive parts. One part
is discharging towards northern Ulhas river basin and the second part to the south western
side discharging in to the Panvel creek. The seasonal streams/nallahs are observed around
the project site and join to the Panvel Creek. There are no perennial rivers passing through
the project site. Most of the small streams originates from the nearby Malanggad hills and

flow towards south-westerly direction meeting the Panvel creek.
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3.4 Air Environment

Reconnaissance survey was carried out to decide the ambient air quality monitoring
locations in order to establish the baseline air quality status near the proposed regional
sites. In order to establish the baseline status of air quality, the monitoring was carried out at
15 locations since December 2009. Total Suspended Particulate Matter (SPM), Respirable
Suspended Particulate Matter (RSPM), PM,s, Sulphur dioxide (SO;), Nitrogen dioxide
(NO,), Hydrogen sulphide (H,S), Ammonia (NH3), Formaldehyde (HCHO), Methane (CHy,)
and Carbon monoxide (CO) were monitored at all the sites. Air quality was monitored at
each site twice a week for 3 months. As winter season is generally considered critical period

for air quality, monitoring was started during December.

Average concentrations of SPM was observed to be highest at Ambernath location (514
pg/m?) and lowest at Mukand Nagar (144 pug/m®). RSPM levers were observed to high and
low at Mukand Nagar (105 ug/m®) and Dapode (420 pg/m°) respectively. Average levels of
PM,s was found to be high at Kole (178 ug/m® whereas lowest at Vasadgaon and Mukand
Nagar (51 ug/m®). SO, was found highest at Golavali (29 pg/m® and lowest at Vasadgaon
and Mukand Nagar (2 pg/m®). NO, are observed highest at Mumbra (28 pg/m®) and lowest
at Mukand Nagar (6 pg/m®). NH3 were found to be highest and lowest at Konegaon (60
ug/m® and Mukand Nagar (19 pg/m°) respectively. Average concentration of H,S was
observed almost about 1ug/m® at all locations. HCHO was found to be highest at Konegaon
(24 ug/m®) and lowest at Mukand Nagar (6 pg/m®), whereas CH, at Mumbra (2.49 ppm) and
Mukand Nagar (1.43 ppm) respectively.

Based on the results of the monitoring carried out, it can be seen that the concentration of
odorous gaseous air pollutants were not at alarming levels, though it sometimes exceeded
the prescribed CPCB standards. But, the concentration of both coarse (RSPM) and fine
particulate matter (PM,s) exceeded the prescribed limits of CPCB’s standards almost all the
time and at all the sites. Though many of these areas are of low activity, however local
activities such as construction, vehicles and nearby industries and the regional background

do lead to increased concentrations of pollutants above the acceptable levels.
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3.5 Noise Environment

A details reconnaissance was carried out in project area for selection of relevant sites. Noise
monitoring was conducted at 15 locations within the study zone, including the project site,
residential, industrial and residential sites. The background monitoring program was
conducted in accordance with the requirements of an EIA study. Sound pressure level (SPL)
measurements were automatically recorded to give the noise level for every hour
continuously for 24 hours in a day. Accordingly one full day (24 hourly values) of data was

collected at each of the 15 monitoring locations.

The results of the monitoring program indicated that many of the noise levels exceed Noise
Standards as per CPCB at many locations monitored, both during the daytime and night
time. The exceedance could be attributed to traffic, other commercial and social activities.
The noise values were marginally lower than the standards of day and night time at the

Sahad site, whereas at Taloja site only day time value was below the standards.

3.6 Water Environment

Reconnaissance survey for site selection for sampling locations at creek, ponds, lakes,
ground water and river was conducted to decide the locations. The baseline quality of water
in the region is established through field studies by analyzing the existing water sources in
the study area during the period of January 2010 to April 2010. Samples were collected from
estuarine region, rivers, lakes, ponds and ground water sources, to establish the baseline
status of water environment in the study area. Surface water and ground water quality
monitoring was carried out at 9 locations each, and estuarine water at 6 locations in the
study region, which includes creek/river and pond/ lake. The physico-chemical parameters
selected to evaluate the water quality are pH, Conductivity, Temperature, Total Dissolved
Solids (TDS), Total Suspended Solids (TSS), Alkalinity, Total Hardness, Chlorides, Sulfate,
Nitrates, Ammonical Nitrogen, Soluble Phosphate, Dissolved Oxygen (DO), BOD, COD, etc.

» Surface Waters: Various sources like ponds, lakes, rivers are considered to represent
surface water quality. The sources are likely to receive pollution of human origin. Many of
the samples appeared greenish indicating signs of eutrophication. Parameters like pH, TDS,
TSS, chlorides etc do not indicate sea water ingress. Chemical analysis for ammonical
nitrogen and phosphorus reveal that the sources are polluted of nutrient parameters.
Presence of ammonical nitrogen and absence of nitrate indicate recent pollution. DO levels
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were more than 6.0 mg/L which indicates fairly healthy conditions. The organic pollution in
terms of BOD and COD was insignificant.

* Ground Waters: The collected samples represent open well, hand pumps and bore
wells. The geological strata are mainly rocky with low permeability. Ground water is mostly
used for household activities including drinking. TSS is significantly low indicating better
water quality as compared to surface waters in the same locality. All physic-chemical
parameters are within the desirable limit of BIS 10500 for drinking purposes. Marginally
higher alkalinity in GW3 and GWS8 samples from handpump may affect taste nearby
anthropogenic activities has not indicated contamination.

» Estuarine/Creek Waters : The samples from the Ulhas creek from estuarine stretch and
riverine stretch were collected. The salinity is decreasing towards the riverine portion. Higher
suspended solids indicate re-suspension of sediments. Though low DO was observed, BOD
values were less than 3.2 except at EW1. Presence of nutrients indicates input form
domestic and industrial sources through Wadhwani nallah and other waste flows.

* Sediments: Analysis of sediment samples reveals high concentration of nitrogen and
phosphorus. Trace metal concentration for chromium is very high indicating inputs from
industrial waste

3.7 Land Environment

Thane district is bordered by the Arabian Sea and Mumbai district to the west, Raigad
District to the south and Pune, Ahmadnagar and Nasik District to the east while Gujarat and
Union Territory of Dadar and Nagar Havali border to the north. The district exhibits a highly
rugged and mountainous topography manifested by the north-south trending Sahyadri
mountain ranges with steep scarp on the western side and a gently undulating terrain known
as Kokan plain boarding the Arabian Sea. The district is covered almost entirely by Deccan
basalt of Upper Cretaceous to Palaeogene age except for a few patches of alluvium
occurring in the river valleys. Shilphata and Taloja sites fall under dissected basaltic plateau
whereas Bhiwandi site falls under the lateritic plateau based on the District Resources Map

(Geological Survey of India).
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3.7.1 Soil Quality

Soil sampling was conducted to establish the baseline characteristics and to assess the
anticipated impacts due to proposed project. Soil samples have been collected using auger
from a depth of 60 cm from the project site as well as in other regions of the study area. The
soil samples were collected from 15 locations which includes on-site and off-side within the
study area. The three samples were collected at each location and mixed to prepare a
composite sample for analysis.

The clay, silt and sand content of the soil in the project area of Taloja, Shilphata and
Bhiwandi ranges from 17.3-66.6 %, 0.4-53.7 % and 9.4-72.4% respectively, with a wide
range of variations in particle size distribution.

The samples were analyzed for parameters viz. pH, electrical conductivity, cation exchange
capacity, texture, organic matter, sodium, nitrogen, phosphorous, potassium, water holding

capacity, porosity, copper and zinc.

3.7.2 Landuse Details of Taloja Site Study Area

The land use pattern of study area has been studied based on satellite imagery and
toposheet. Remote sensing satellite imagery was collected and interpreted for the 10 km
radius study area for analyzing the land use pattern of the study area. Based on the satellite

data, land use/ land cover maps have been prepared and shown in Figure E4 .

O Agricultural Land W Barren / Rocky outcrop / Quarry
0O Built-up O Fairly Dense Vegetation
B Open / Grassland O Scrub / Scanty Vegetation
B Water body O Wetland
t 1.4
10.3\ \ P
40.9
22.8
5.2
10.8 75
Figure E4: % of Landuse for Taloja Site
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In the study area, the major portion is occupied by the agricultural land (40.9%). Open/grass
land and fairly dense vegetation are the next dominant land use categories accounting for
22.8% and 10.8% of the study area respectively. Scrub/Scanty vegetation, and
Barren/Rocky outcrop /Quarry account for 10.3% and 5.2% of the study area respectively.
Water body and wetland account for 1.1% and 1.4% respectively of the study area. The

percentage of settlement accounts for 7.5% in the study area.

3.8 Biological Environment
3.8.1 Flora

The sampling locations were selected after the reconnaissance of the whole study area
which includes seven sampling points for the terrestrial vegetation and four for mangrove
vegetation assessment. The present description of vegetation is based on actual field visits
during January to April 2010. After reconnaissance site visit, during which quantitative
characters were noted, detailed studies were carried out with the help of quadrats in
representative stretches of vegetation. The vegetation was studied by using standard phyto-
sociological methods devised by J. Braun Blanquet and modified by different workers from

time to time.

Three types of forest vegetation were observed in the study area of the proposed regional
sites, namely, Southern Tropical Moist Mixed Deciduous forest, Western Subtropical Hill
Forest and Estuarine vegetation consisting of mangrove species along muddy banks of
Ulhas Creek

Out of 174 plant species as recorded within study area, none of the plant species is
identified as belonging to rare, endangered or threatened category as compared with
records of Botanical Survey of India. The IVI value observed to be high for the Salmalia
malabarica (41.00), Butea monosperma (38.70), Mangifera indica (25.80) and Madhuca
longifolia (24.90) and indicating the predominance of plant species in the study area. The
lowest value found for the plant species are Acacia nilotica (8.20), Pongamia pinnata
(10.20), Acacia catechu (10.90) followed by the Syzygium cumini (11.30), Alstonia scholaris
(13.60) and Sterculia urens (14.80). The calculated Shannon Weaver index of diversity for
the forest vegetation within the site is 0.97 whereas that for the mangroves vegetation in 10

km radius is found to be 0.82.
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3.8.2 Fauna

The Species list method (Rau and Wooten, 1980) has been used for the present
investigation. This involves tabulation of number of species and their locations through direct

observation.

A total number of 71 species of birds including aquatic birds were identified during the
ecological survey. The fauna of the study area shows a very wide diversity and abundance.
Since the entire region has adequate vegetation cover and adequate water supply, the
fauna here are very rich. The area exhibits a well balanced ecosystem with a prey-predator

relationship.

The common domestic animals observed during the survey are Bos indicus (Cow), Babalus
babalis (Buffalo), Capra domesticus (Goat), Felis domesticus (Cat), Canis familiaris (Dog),

Sus domesticus (Pig), Equus cabalus (Horses) were also noticed during the survey.

3.8.3 Aguatic Flora and Fauna

Major fishes were identified with the help of local villagers. Aquatic flora was identified by
collecting with hand, net and further identification by comparing with references from BNHS

and others.

The major water bodies surveyed were the Ulhas creek, freshwater catchment near
Ambernath dam and small ponds near Kalyan, Thane and Taloja and other small water
bodies were seen in the study area. These ponds are used by locals, to culture the staple

varieties of fishes like Catla (Catla catla), Rohu (Labeo rohita) etc.

Other stray water bodies showed Rasbora daniconius and Algae eater. Apart from the
species listed above, few aquatic insects were also observed. Mollusca and crustacea were
represented by snhails and crabs respectively. The dominant genera of Phytoplankton are
Skeletonema, Thalassiosira, Navicula, Peridinium, Rhizosolenia, Thalassiothrix,

Thalassionema, Nitschia, Cyclotella and Guinardia is recorded in the Ulhas Creek.

The average chlorophyll values of estuarine and fresh water bodies were found to be 6.0

and 2.1 mg/m?® respectively, for phaeophytin as 3.8 and 1.1 mg/m*.These values suggest
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moderately high primary production potential in estuarine water body. Average of total
genera was found to be high in estuarine (18.5) as compared to be fresh water body

samples (5.0).

The predominant groups of Zooplanktons in the study area include copepods, Sagitta,
Myriads, Naupilli besides larval forms of gastropods, polychaetes, and others. Biomass of
zooplankton was fairly high. The major group classifications include, copepods, Lucifer,
larvae of decapods and schools of larval fish. Copepods dominated the population. Groups
like ctenophores, polychaetes, gastropods and cladocerans were also present. Benthic
macrofauna was represented by members of polycheata, nematoda, coelenterata,

crustacea, gastropoda, mollusca, and foraminifera.

Macrobenthic biomass was found in the range of 5.12-23.89 g/m? in the study area. An
average biomass of 11.16 g/m?was recorded during the present study. Group diversity was
also found to be moderately high. Intertidal macrobenthic biomass was high, 188 g/m?.
Group diversity was also moderately high. The intertidal organisms included a Cardium,

Cyprea, Katelysia, Meretrix, Paphia and Foraminifers, etc.

3.9 Socio-economic Environment

The study of socio-economic component of environment incorporates various facets viz.
demographic structure, availability of basic amenities such as housing, educational, health
and medical services, occupation, water supply and sanitation communication and power
supply, prevailing diseases in the region as well as features such as places of tourist
attraction. The study of these parameters helps in identifying predicting and evaluating the

likely impacts due to the proposed project activity in that region.

Socio-economic detailed study was aimed at only Taloja site as at other two sites, land
acquisition process is likely to be delayed. These will be undertaken when Shil Phata and
Bhiwandi sites are taken up for active implementation. Socio-economic survey for this
project was carried out to adequately understand the background status of people staying in
this region who may get affected directly or indirectly. Socio-economic assessment for this

project involves following objectives:

v' Assess socio-economic status of the people of the project affected Villages

v' Prepare a general demographic profile of the project affected Villages
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v' Assess the existing resources (natural and common property) and possible impact on
them

v' Examine the pros and cons of the project on social and economics issues pertaining to
the people due to displacement and /or alienation of their lands and other means of
livelihood

v" To evolve preliminary suggestions and guidelines for a systematic development of the
directly affected people

v' To prepare a development plan for the indirectly affected surrounding villages, so that

their present condition could be improved along with the project

As per official status indicated by the MMRDA, there are no homesteads staying on private
lands inside the proposed boundary; hence there was no need to collect information about
relocation of houses. Although, there would be no relocation of houses, a number of
villagers own lands are inside the suggested boundary which needs to be acquired for the
project. These villagers will come under “Directly Affected Persons” category. Along with the
Directly Affected Persons (DAPS), consideration is also given to the “Indirectly Affected
Persons (IAP)” category who are the people residing nearby to the proposed area of the

project.

In order to prepare the baseline condition or socio-economic profiles of the indirectly

affected Villages, the Interview Schedule was prepared based on the almost 16 indicators.

3.9.1 Demographic Profile of Study Area

The study highlights the socio-economic scenario of the area covering a 10 km radius
around the proposed Taloja Site. The total population of study area of Taloja Site is
3,97,356. Among the villages in the 10km radius coverage area, Ambarnath is the largest (in
terms of population), having a population size of 3,01,752 persons and comprising 67,104
households. The smallest village is Umbroli, having population size of 83 persons and

comprising 20 households.

The sex ratio of the villages in the study area ranges from 1294 females per 1000 males
(Ranawadi) to 552 (Khoni). The overall study area has a sex ratio of 879 females per
thousand males. The highest literacy rate among the villages is found in Navale Village

74.3%, while the lowest is in Hedutane with only 28.2%. The average literacy rate of study
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area is 70.3%. Overall literacy levels are moderately good as about 70% population was

found to be literate.

The average Schedule Caste population in the study area is about 7.3% while the Schedule
tribe is about 7.4% of the total population of the study area. The Scheduled Caste (SC)
population shows great variance, with 16 villages having zero SC Population while Dhoke
village is highly populated with SC population of 23%. On the converse, the ST population is

zero in 5 villages in the area, except for Manpada which has a ST population of 100%.

The average percentages of working and non working population in the study area are
35.2% and 64.8% respectively. The work participation rate is highest in Kanpoli with 59.3%,
while it is lowest in Burdul with 27.01%. Among the various categories of main workers,
cultivators account for an average of 4.9% while agricultural labours, household labours and

other workers account for 3.5, 2.0 and 89.6% respectively.

The total population of the study area at the Taloja site is 3,97,356 as per the 2001 census
data; however the population has significantly increased since then. The total population of
project impact area of 5 villages is about 7,216 shown in Figure E5. The main crop across
all the villages at this site is rice which is mostly rain dependent as there is a lack of irrigation
facilities as identified by these villagers. Around 50% villagers grow vegetables in non-rainy

season using manual irrigation techniques.
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Figure E5: Location of All the Five Villages’ w.r.t Project Area

3.9.2 Socio-economic findings of Taloja Site

The Taloja site comprises of five Villages. As per the visits and primary data collected using
the Interview Schedule, following characteristics of these Villages have been observed in
various dimensions:

Education : The overall condition of educational facilities is moderately good in terms of
accessibility, dropout rate, infrastructural facilities and number of teachers. Most of the
Villages have primary schools inside their Villages which provide the students with basic
educational amenities like: uniform, books and other provisions provided by Indian
Government. All the Villages can access secondary education till class Xth in Guru Kripa
School which is located almost at the center of this site. Although, education till Xth is not a
problem for the children, education after Xth is one of the major issues here with high

schools and college available only in Kalyan District which is around 19 km from these
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Villages. Schooling for girls becomes a point of concern after passing Xth; as for further

education they have to travel long distance. The number of girls enrolling in XI™

drops
significantly. Paid education after Xth also makes it difficult for some of the children not

getting enrolled.

Agriculture and Employment : Although the main occupation across all the Villages is
farming, it is only dependent upon rain as the farmers do not use any irrigation tools such as
bore-well and tube-wells in non-rainy season. Some of the Villagers grow vegetables in this
non-rainy season which they sell in Kalyan Mandi located at around 19 km from these
Villages. Apart from agriculture in rainy season, majority of young population is involved in

employment within MIDC Taloja.

Electricity, Transportation & Communication . Electricity is not a major problem in all the

villages as they receive adequate supply.

Medical : The condition of medical facilities is the biggest issue observed here as there is no
good sourcing of Primary Health Centre available for these villages. There is one health
care Sub-Centre available which is not operational. The villagers have to be dependent only

upon few private doctors for the primary care.

Banks/Supporting Agencies : There are no banks available in Villagers in case they like to
open saving accounts. They all visit Taloja MIDC banks for this purpose which is around 5
km from these Villages. There are two pathpedis available in the Village Karwale Khurd

which is almost at the centre of these five villages.

Micro, Small & Medium Enterprise : All the Villages have at least one Self Help Group
(SHG) which is mainly involved in providing day care to the small children at Aanganwadis.
The Sarpanchs of these Villages promote the idea of making SHGs but the main objective
behind making SHGs is not being met, as they are only motivated to make SHGs and not in

further improvements of these SHGs.

3.10 Baseline Transport Assessment

In order to arrive at an efficient solid waste transportation plan, detailed analysis of travel
costs (travel time, fuel consumption, etc) from ULB to landfills need to be performed. Based

on the geographical consideration, proximity to each ULBs, as well as other attributes,

Environmental Impact Assessment for ‘DevelopmeriRefional E-25
Municipal Solid Waste Management Facility at Taloja MMRDA




designated landfill sites are identified. The transportation plan will also include a grid system
which would be operative in case of exigencies or as contingency plan and can be

operational at all times for all ULBs in MMR.

Transport Survey : The survey included collection, compilation, dissemination and analysis

of data relating to roads & road transport. The various fields under the survey are:

» Road Status: Roads condition such as are paved roads, unpaved roads, congested
roads and other conditions of roads have been observed.

» Vehicle Density on Roads: Survey covers the aspects like number of vehicles, types of
vehicles, the vehicles diurnal variation the data the same. This survey included all the

sites (as well as relevant points which will be critical for transport planning purpose).

3.10.1 Transport Infrastructure Estimation Methodol ogy

The road length analysis with respect to each site has been carried out by 3 methods such
as shortest route distances calculated by Google Earth, shortest and miscellaneous routes
distances calculated on the basis of BTOCAD maps and distances calculated on the basis

of actual field work.

3.10.2 Transport Assessment

A Transport Assessment is a comprehensive review of all the potential transport impacts of
a proposed development, with an agreed plan to mitigate any adverse consequences.
Planning of landfill for regional facility is being considered, it is important to assess the
present dumpsites of each ULBs to understand the issues related to current scenario of
accessibility, road condition, road connectivity, etc. This dumpsite coordinates along with the
landfill coordinates helps to assist in finding to reach the landfill sites. Table E7 summarizes

the transport system and related costs for the Taloja site and respective ULBs.
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Table E7: Transport Alternative to ULBs and Cost

Distances Per km Tr_avel
ULBs Routes Time
(km) cost (Rs) :

(min)
Thane Main route 22 42.34 38
Alternative route-1 27 43.85 47
Alternative route-2 29 42.78 50
Alternative route-3 25 42.70 43
Kulgaon- Main route 24 45.46 41
Badlapur Alternative route-1 21 44.83 37
Kalyan Main route 23 44.83 39
Alternative route-1 19 43.57 33
Ambernath Main route 19 46.11 33
Alternative route-1 15 46.02 26
Ulhasnagar Main route 31 44.27 59
Alternative route-1 27 43.19 51
Bhiwandi Main route 33 44,78 62
Alternative route-1 29 44,78 55

This cost also includes all the costs of vehicles capital and O&M costs
4.0 Impacts Identification Assessment and Mitigatio n Measures

All the project aspects and their impacts have been presented along with their classification
as Direct, Indirect, Construction, Operation, short term and long terms. Receptor based
impacts on different environment and socio-economic attributes can be classified into:

» |mpacts within 10 km radius

= Impacts within other ULBs from where waste will come to regional facility

= |mpacts along the transport corridors
4.1 Evaluation and Integration of Impacts

On-site and off-site impacts can be induced during the construction of the facility and later
during its operation. On-site impacts result from construction activities carried out within the
construction site. The impacts of off-site work result from activities carried out outside the
construction site, such as traffic, yet are directly related to the project. In the case of solid
waste treatment facilities, the main potential receptors are soil, surface, and ground water
bodies, in addition to human amenity. The extent of impacts depends primarily on the MSW

management practices that would be adopted during facility operation.
4.2 Vehicular Sources

The quantity of air pollutants emitted by different categories of vehicles is directly

proportional to the average distance traveled by each type of vehicle, number of vehicles
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plying on the road, quality of fuels being used, age and technology of vehicles in use etc. In
order to prepare emission inventory of vehicular (line) sources, primary data on traffic count
were collected in the identified study zone. All types of vehicles moving on the arterial ring
roads which are the main carriers of traffic, were counted manually round the clock from 8

am to 8 am of the next day at eleven monitoring sites in December 2009.

The vehicles are categorized into six major categories as heavy motor vehicles, taxi, car
petrol, car diesel, 3-wheeler, 2-wheeler. Emissions from the tail pipes of the automobiles
were estimated on the basis of vehicle-kilometers traveled (VKT) by different types of
vehicles and the fuel used. Average percentage of heavy motor vehicles observed was
18% of the total number of vehicles. Highest percentage was observed for two wheelers,
which was 39%. Population of Petrol cars, diesel cars, taxi and three wheelers accounted
for 15, 10, 3 and 15% respectively.

NOyx concentration: The increase in levels due to the additional vehicles is insignificant.
When compared with centerline concentration of existing traffic. The incremental increase in
emission from MSW carrying vehicles is in the range of 0.1 to 2.5 ug/m®. Even if these
values are accounted for uncertainty factor of 2, it will show a maximum increase of 0.2- 5
ug/m®. Therefore, it can be concluded that due to this project, the load on air quality at these

sites is not going to be significant.

PM concentration: The concentration range between 0.5 to 20 pg/m®. Concentrations
obtained after including the additional vehicles required for moving the solid wastes. The
increase in levels due to the additional vehicles is insignificant in the range of 0.1 to 1 pg/m?®.
It can be therefore concluded that PM concentration shall not increase significantly due to

MSW transport vehicles.

CO concentration: The predicted concentration range between 0.05 to 0.200 mg/m?®. The
increase in levels due to the additional vehicles is insignificant. The maximum increase is
0.005 mg/m?® at the road intersections. It can therefore be concluded that CO concentration

shall not increase significantly due to MSW transport vehicles.

Odour can occur at a sanitary landfill as a result of the biodegradation of wastes and may be
associated with load transport, the tipping face, leachate and landfill gas (LFG). The odour

typically associated with the waste tipping face is also distinctive, and differs from LFG
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odour. Depending on site location and available buffer distance, odour can be a greater or

lesser problem at a landfill site.

4.3 Summary of Impact and Mitigation Measures

The impact spectrum of the facility shall be in multiple areas and these could be beneficial
as well as adverse. However, as the site will have to get its own adverse impacts managed
first, its listing and recommended measures have been delineated. There are many
beneficial impacts of which the notable ones are improvement in overall socio-economic
status of the population through direct and indirect employment or business; ecological
benefits with higher green cover; better road, sanitation and education through MMRDA
supported welfare measures. The other benefits will be accrued in areas where currently
open dumping of MSW still prevalent and this practice is resulting into severe human health
damages besides other ecological impacts. After the implementation of this project the
health disease burden shall plummet in all the ULBs from where the waste will be sent to

this facility in place of open dumps.

Table E8 presents the overall impacts and related mitigation measures. An attempt has
been made to describe the impacts and mitigation measures fro all phases of the project as

given below :

Table E8: Recommended Mitigation Measures for Impac  ts

Impact | Recommended mitigation measures
Design Phase
Odour « Include a buffer zone/ green belt zone around the facility

« Provide closed containers for storage facilities (odour control
mechanisms) and spray of effective deodorant

* Maintaining cleanliness of storage areas

Dust emission » Paving of access roads, watering on the roads to control dust

pollution
Landscape « Include a landscape and green belt development plan
aesthetics and | « Creation of water bodies and enhancement of aesthetic and
visual amenity increase in biodiversity of fauna
Public hazards | « Facility site fencing (3 m height)
and local * Monitoring plan to be implemented and used for
animals communication with all stakeholders
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Table E8 (Contd..) : Recommended Mitigation Measure

s for Impacts

Construction Phase

Noise and « On-site operation activities, maintenance and repair of

dust equipment, control of timing of noise emissions, informing local
community.
Incorporating low-noise equipment
Restriction of high noise working hours to daytime
Dispersion of noise can be reduced by implementing a
landscaping / greenbelt plan of trees that will act as a wind and
sound break.
Maintaining cleanliness of storage areas

Erosion Proper resurfacing of exposed areas

Inducing vegetation growth

Soil and Water

Prohibition of uncontrolled discharge. Proper disposal of
hazardous material or waste

Wastewater will be treated on site

Treated water will be used for green zone and for preparation
of plants nursery

Education of workers on environmental protection
Channeling of the storm run-offs through proper drains

Biodiversity Conservation of present trees and used as wind barriers and
aesthetic cover for the facility.
Inducing vegetation growth
Groundwater Prohibition of uncontrolled dumping within the site. Disposal at
pollution appropriate locations
Education of workers on environmental protection
Health and Provide protective clothing, follow general safety regulations
safety Prevent un-authorized access to the construction site by

fencing and night security guard

Operation Phase

Odor

Proper process operation, maintaining aerobic conditions and
storing waste in designated areas

Health and Always use protective clothing and equipment, implement
safety safety regulations
hazards Prevent unauthorized access to the facility, keep the facility
clean
Training and workshops will be conducted for skilled and
unskilled staff
Implementing health and safety standards
Noise Control waste collection and transport timing, do not exceed

working hours

Green belt zone will be maintain to reduce the noise levels
Incorporating low-noise equipment

Maintenance of operation equipment

Locating mechanical equipment in proper acoustically-lined
enclosures
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Table E8 (Contd..) : Recommended Mitigation Measure s for Impacts
Operation Phase

Landscape » Keep the facility clean, do not litter, implement and maintain
aesthetic the landscape plan

Traffic » Proper routing of waste delivery trucks

generation * Limiting waste collection and delivery at daytime hours

Water » Sewage Treatment plant will be provided and treated water will

be used for landscape development
» Leachate treatment will be done at site only.

Public and * Restricting unattended public access to the site
Occupational » Emphasizing safety education and training for facility staff
Health * Providing appropriate safety equipment, fire protection
Hazards measures and monitoring instruments

« Properly rating electrical installations and equipment and,
where applicable, protecting them for use in flammable
atmosphere

 Providing sufficient lighting that should comply with zoning
requirements

4.4 Impact Assessment Evaluation

Environmental impact due to the construction and operation stages of the project can be
predicted with a view to plan mitigation measures. The adverse impacts can be minimized or
eliminated with proper implementation of environment management plan. The beneficial
impacts on the hand can be maximized or created at the site or around the site which will
provide the necessary incentives for creating this project. The quantitative impacts derived
from predictions are also essential to delineate pragmatic environmental management plan,
especially pollution mitigation measures for implementation at detailed engineering stage
and before that at planning stage. During operation phases of the proposed project, various
steps for minimizing the adverse impacts on the surrounding environment can be
undertaken. The potential impacts during construction and operation phase of the solid
waste disposed site have been assessed based on the various activities. Table E9 presents
the impact matrix of the project with and without EMP. The impact evaluation matrix has
been created with a view to convert the knowledge into tangible numbers. It shows clearly
that this proposed project will lead to an overall improvement in environmental and social

attributes.
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Table E9: Impact Matrix With and Without Mitigation Measures

Impact Area Without With
Measures Measures

Air quality 9.85 21.59
Water resources 12.12 16.29
Noise level -6.06 -3.03
Ground vibrations 0.95 3.77
Hydrogeology and drainage -8.49 -1.97
Land use and soil -1.21 7.88
Fauna 1.52 2.27
Flora -6.97 -1.21
Health 7.27 12.73
Socio-economic 8.33 14.39

Total 17.32 72.71

As can be seen from the table, the major benefits are accrued due to socio-economic,
health, air quality and water resources. However, it is also important to note that many
negative impact score have also improved significantly with proper EMP such as noise,

hydrogeology, land-use and soil etc.

5.0 Analysis of Alternatives

The project has been envisaged with very high degree of alternative scenario for land
sitings, technology & its mix and transportation routes. These analyses have helped in
selecting the right land mass with lower levels of acquisition. In case of technology, a mix of
the same has been recommended due to the fact that there is a scope of using multitude of
technologies as one single solution does not appear appropriate for complete and

sustainable solutions.

5.1 Site Selection

The attempt was made to shortlist as many sites as possible, which meet the minimum
criteria of environment protection. A total 15 sites were examined across whole MMR. Out of
15 sites, five sites have been selected after elaborate application of preliminary selection
criteria required to be considered as per the Municipal Solid Waste (M&H) Rules 2000 for

developing Sanitary Engineered Landfill sites as also CPCB guidelines. Basic attributes for
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site selection as well as rejection about site suitability during the site selection as per
Municipal Solid Waste (M&H) Rules, 2000 are shown in Table E10.

The three sites out of the five have been designated as Priority 1 sites. These sites will take
care of load of year 2011 of 12510 T/day, expected to increase to 21455 T/ day in the year
2034, generated by 20 ULB s and CIDCO area in Navi Mumbai. The three sites are located
at Bhiwandi (352 ha), Shil Phata near Kalyan (259 ha) and near Taloja Industrial area (264
ha).

Table E10: Basic Parameters for Site Selection

Observation and Preliminary Selection Parameters
Outright Rejections

» Site of the size less than 100 * Approach roads
ha. » Distance from main land/approach road
* Only one beneficiary-ULB or * Nearness of habitation
other bulk users, if any e Flood level, high tide level
» Site near air port ,affected by * Near-by water body
air funnel, within 10 kilometers | ¢ Shape of the land
» Air craft landing and take-off e Water bodies within the land
routes e Topography and slope
» Sites in costal regulation zone * Type of soil (visual observation )
/mangroves e Existing development around land,

land use pattern
» Infrastructure development in the area

These sites will be able to provide a major service to all ULBs with regards to disposal of
inerts after processing of the waste. Alternate site analysis within MMR is meant to consider
MMR as on entity and therefore plan for long-term infrastructure meeting the needs of the

future world class urban development.

5.2 Technology Selection

In the context of analysis of alternatives, seven alternative MSW treatment schemes have
been screened. The technology alternatives are:
1. Composting
Refuse Derived Fuel (RDF)
Anaerobic Digestion
Incineration Technology
Gasification
Pyrolysis

N o g s~ DN

Recycling Technologies
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Selection of waste treatment technology is an important aspect for success of any of the
proposed technological options or combinations. The outcome of the process helped is
selection of such technology or mix of technologies, which are flexible enough to treat wide
range of wastes having different physical and chemical characteristics. Social acceptance is

also one of the major criteria, while suggesting any treatment technology at any location.

5.3 Transport Infrastructure and Planning with Alte rnative Options

An extensive field survey was carried to find out the position coordinates of landfill site’s and
respective dumping grounds to establish the transfer stations with details of their exact
locations, and to mark them on GIS platform. Other important purpose of field survey was to
get an idea about the study area and the present condition of roads which are available for
transport. The peak hour public transport passenger matrix is assigned to the public
transport network, which includes a) Bus b) Intermediate Public Transport (IPT) routes on
the road network and c) Rail network with all the existing links.

The transport system should function without much disruption for 24X7 operation and
including all 365 days in a year. To fulfil this demand with the shortest path which mostly the
solid waste transport vehicles will use, alternative routes are also specified to have alternate
path which can work if the usual path gets stuck due to natural calamities, accident or any
other reason. In deciding the routes for solid waste vehicles attributes such as link traffic
flow, population density around the area from where the solid waste vehicles is passing,
road characteristics as in single lane, two lane, four lane etc. are taken into consideration.
The main and alternative routes from Thane, Kulgaon-Badlapur, Kalyan, Ambernath,
Ulhasnagar and Bhiwandi dumping ground which will act as transfer station to the Taloja
RLF site are detailed.

6.0 Environmental Monitoring Program

Regular monitoring of environmental parameters is of immense importance to assess the
status of environment during project construction and operation. The impact assessment
study projects an average data based on the baseline, however, in real long time frame, all
variations induced by the natural or human activities may show some variation. Therefore,
regular monitoring programme of the environmental parameters is essential to take into
account the changes in the environmental quality with a view to keep improving EMP as we
learn more about the environmental baseline changes.
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“Environmental Monitoring Cell” (EMC) will be formed to review the effectiveness of
environment management system during construction and operational phase of the project
work. EMC will work out a schedule for monitoring and will meet regularly to review the
effectiveness of the EMP implementation. The data collected on various EMP measures
would be reviewed by EMC and if needed corrective action will be formulated for
implementation purposes. EMC will set up a well equipped laboratory for this purpose with
gualified personnel.

Monitoring schedule for air, noise, soil, water, etc shall be carried out as per CPCB
guidelines. The construction activities require clearing of minor vegetation, mobilization of
construction material and equipment. The construction activities are expected to last for over
one and half year. The generic environmental measures that need to be undertaken during
project construction stage.

The budgetary provisions towards environmental monitoring program for the proposed
project will be maintained. Total amount for the environmental monitoring program includes
monitoring and analysis instruments, chemicals, manpower is approximately to be about
Rs.5 crores. The annual/ recurring cost is about Rs. 20 lakhs.

7.0 Risk Assessment and Disaster Management Plan

The integrated facility of MSW processing and scientific land-filling will need a conceptual
design and operational plan in a way that there are no hazards or risks either during
construction and operation phases. The activities and associated possible hazards/risks for
the entire facility are given in Table E11.

Table E11: Risks Identification, Consequences and H  azards Level

Processing Activities Consequences Hazards
Composting Poor processing leading to No hazard
poor quality of compost
Biomethanation Methane generation and Storage leaks
storage leading to its use Fire and explosion
RDF Boiler use with RDF as fuel Fire and explosion
Recycling Sorting and small scale Low hazards
processing
Landfilling | Creation of landfill Bottom liner puncture, This can happen in extreme
cells, bottom lining | leaching situation of seismic leading
to puncture/breakage
Filling of Cells Unsafe practices of filling Low hazard
Leachate collection | Leachate collection well Low hazard
system breakage/flooding
Cover, top lining Top liner puncture or Low hazard
breakage
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7.1 Hazards Identification

Identification of hazards is an important step in risk assessment as it leads to the generation
of accidental scenarios. Fire and Explosion Index (FEI) is useful in identification of areas in
which the potential risk reaches a certain level. FEI covers aspects related to the intrinsic
hazard of materials, the quantities handled and operating conditions. Fire and explosion
index is then calculated as the product of Material Factor (MF) and Unit Hazard Factor. The
Toxicity Index value is computed from Maximum Allowable Concentration (MAC), General

Process Hazard and Special Process Hazard by use of DOW's hazard classification guide.

7.2 MCA Analysis

MCA analysis encompasses defined techniques to identify the hazards and compute the
consequent effects in terms of damage distances at different heat loads and pressure
waves. A list of probable or potential accidents of the major units in the complex arising due
to use, storage and handling of the hazardous materials are examined to establish their
credibility. Hazardous substance, on release can cause damage on a large scale. Fire

protection system will be provided as per LPA (Loss Prevention Association) norms.

7.3 Disaster Management Plan

Emergency prevention through good design, operation, maintenance and inspection are
essential to reduce the probability of occurrence. The DMP need to be related to the
identification of sources from which hazards can arise and the maximum credible loss
scenario that can take place in the concerned area. The plan takes into account the
maximum credible loss scenario. The actions that can successfully mitigate the effects of
losses/ emergency need to be planned in a way that it would require less effort and

resources to control and tackle emergencies.

The site controller will maintain a list of emergency handling equipment including details of
fire extinguishers their validity and potency, protective clothing, and personal protective
equipment for emergency handlers etc. Details of fire management services of Taloja and
details of nearby hospitals will be available with site controller in his operating checklist. Fire
fighting related water tank with adequate water quantity and system with fire hoses shall be

kept readily available. The Control Room will be nominated as the ERCC. At the time of the
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emergency On-site Controller assisted by other designated coordinators shall take position

to perform their duties.

7.4 Off-Site Emergency Plan

Off-site plan addresses all issues which can have impact out-site of the site. Off-site
Emergency Plan has many components such as organization, communications, specialized
knowledge and information, voluntary organizations with NGOs, meteorological information,
humanitarian arrangements, public information, role of emergency coordinating officer,
implementing authority, police, fire authorities, health authorities, government safety
authority, occupational health and safety, safety plan, safety training, health and safety

monitoring plan which need to be in place for effective plan.

8.0 Project Benefits

Regional solid waste management needs to be environmentally effective to reduce overall
environmental burdens, economically affordable for all sectors of the community served and
socially acceptable. In India, as per the Municipal Solid Waste (Management and Handling)
Rules 2000, the municipal authorities are required to construct sanitary landfills for the
waste disposal generated in their city/town. Thus, the authorities need to identify a land that
meets the technical requirements prescribed by state pollution control boards and large

enough for the disposal of waste for 20 to 30 years.

Development of regional sites for ULBs in MMR has multi-dimensional aspects and is
intended not only to identify problems and deficiencies in waste management, but will be
used for the arrangement, integration and development of solid waste management in the
region. Expected benefits from the Regional Solid Waste Management should lead to more
timely identification of problems and deficiencies, as well as the dissemination of successful,

innovative solutions and appropriate technologies in participating countries.

Almost all the ULBs in MMR are facing problems of treatment and disposal of waste
management within their jurisdiction. By processing/ treatment and scientific
disposal of solid wastes, mandatory compliance of MSW (Management & Handling)
2000, rules is fulfilled by the ULBs. The pollution and environmental degradation of
the urban areas arising out of crude, unscientific dumping of garbage will need to be

stopped. By setting up the regional facilities, the ULBs will not have to search and
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procure new lands for garbage disposal as in many UILBs case, there is no land
available. As the regional facilities will be established in remote areas from the ULBs,
there will be all round development in the ULBs due to improvement in environmental
conditions. Most of the ULBs of MMR generate MSW quantities, which are
economically unviable to dispose off by setting up processing plants and sanitary
landfills. By joining the Regional Facility project, the ULBs will be relieved of huge
capital and operating expenditure otherwise required to be incurred. In the regional
facilities, the fixed capital costs and the operational costs will be shared by the
participating ULBs, making the garbage processing, treatment and sanitary landfill

operations cost effective and so the ULBs will benefit financially.

All the activities related to solid waste management involve risk, either to the workers
directly involved, or to the nearby residents. Health studies in developing countries indicate
that waste picking and nearby residing people are the most high-risk individuals and groups
either reported diseases such as tuberculosis, bronchitis, asthma, pneumonia, dysentery,
parasites, etc. These diseases when combined with malnutrition are the most commonly
experienced diseases among waste pickers based on health studies of waste pickers
conducted in Bangalore, Monohar, and New Delhi in India. At Metro Manila’s main open
dumps, in 1981, 750 waste pickers studied revealed a 40% had skin disease and 70% had
upper respiratory ailments; about 180 waste pickers at the Kolkata, open dumps were

studied in 1995 indicating very high prevalence of these diseases.

The Major project benefits from the Regional Integrated Facilities proposed by
MMRDA shall be the direct benefits to large population groups at ULBs levels which
are suffering due to uncontrolled, unscientific dumps of MSW. The benefits from the
project will also flow due to control of leachate (polluting ground and surface water),
control of air pollutants (CO, NOx, SO,, PM, etc) reduction in green house gases
(methane reduction), energy generation (from the use of methane and RDF), reduction
in impact on environment (mangroves, soil, sediment, etc) and finally the reduction of

health damages to workers, ragpickers, residents etc.

The project activities are likely to generate employment opportunities both during
construction and the operational phase. The occupational profile of nearby the regional site

is such that the locals can be good source of labour during both phases. Additional benefits
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will accrue due to large scale welfare measures planned by MMRDA for sanitation, water,

education, training and capacity buildings for work and finances.

9.0 Environnent Management Plan

Various measures are undertaken to minimize impacts on the environment and social
indicators during construction and operational phase of the project through EMP.
Legislations and policies of the Country and Maharashtra State with their latest
amendments, which are relevant to the project, have been consulted during the preparation

of EMP as well as implementation of the EMP.

Environmental Management Cell (EMC) would be set up at the facility to address all
environmental issues and to maintain environmental quality in the project area. EMP plays a
vital role in safeguarding the environment. It establishes the framework under which
development related impacts on relevant environmental related factors are seen and plan is
formulated for the mitigation which is acceptable to all stakeholders and as far as possible
economically viable. Table E12 delineates the major environment issues, measures to be

undertaken and management plan for the whole project and site management.

Table E12 : Environmental Management Action Plan

Environmental Enhancement/ Management Action
Issues/Impacts Mitigation Measures
Project Location
Tree Clearance = Trees from the affected areas within | = Re-plantation Costs will be
and Green Cover the plant facility as about 80 ha land borne by MMR.
is allocated for green cover = EMC will prepare a detailed

Transplantation and
Plantation plan and
monitoring the
implementation
Loss of local = As there was no wildlife, observed = EMC

fauna during the field survey as well no
mention of rare or endangered
wildlife species in the area in the
reports of the State Forest
Department, no detailed mitigation
measure is envisaged. However, the
EMC personnel would be trained to
be sensitive to this rare issue
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Table E12 (Contd..) : Environmental Management Acti

on Plan

Environmental
Issues/Impacts

Enhancement/
Mitigation Measures

Management Action

Loss of trees &
vegetation in the
project area

= Compensation for the loss of

vegetation would be through
compensatory vegetation and
plantation programme It will be
undertaken within the landfill area
and the species selected would be
local, fast growing, ornamental,
provide shade and above all non-fruit
bearing so as to reduce any bird
mishaps during the operation phase.
The proposed project activity does
not involve clearing of any forest
areas which act as the habitat for
wildlife, adverse effect on wildlife
habitat (reduction / breaking). The
project activities do not reduce or
break up habitat. However, the EMC
personnel would be trained to be
sensitive about the issue.

= Plantation Costs will be borne
by MMRDA

= EMC will prepare a detailed
plantation plan and
monitoring the
implementation

Disruption of
residences,
cultural and
livelihood patterns

The draft R & R Policy for
rehabilitation of project affected
people based on the R&R policy of
Govt. of Maharashtra, Gol and MMR
is already discussed.

= MMRDA will ensure that the
R&R policy once finalized is
implemented in a fair, fast
and transparent manner.

= Operator to provide CSR to
resettlement area, in addition
to planned activity and or
R&R

Change in land
use pattern

Though the change in land use is
permanent, in the project area lot of
landscaping and greenery would be
developed resulting in a better
landscape then what it is at present

= MMRDA/ operator will
prepare the landscaping and
greenery plan

Loss of
/Diversion of
agricultural land
leading to issues
of land use
change and food
security due to
related

The diversion of agricultural land
leading to issues of land use change
and food security is insignificant in
the present project scenario as the
agricultural lands are very few and is
used for only one crop in a year.

Proper compensation for the
same is to be given as per R&R
plan

infrastructure

Communities The R&R entitlements include, apart | MMRDA will make sure that the
related to from the monetary compensations R&R plan once finalized is
employment also will provide free vocational implemented in a fairly and

opportunities

training and preferential placement
based n their skill suitability. This
would result in such an impact to
minimal extent.

transparent manner
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Table E12 (Contd..) : Environmental Management Acti  on Plan

Environmental
Issues/Impacts

Enhancement/
Mitigation Measures

Management Action

Landfill Implementation

Air Pollution

= Appropriate dust suppression
measures will be implemented within
the project site during construction,
material handling and transportation.
The prospective contractors shall
meet construction site pollution
control measures.

= To help in abating the dust,
formulation of plantation will be
initiated as soon as clearance is
obtained.

The EMC would look into the
action of the operator on
regular basis

High dust level

= Use of dust extractors and spraying
of water at source of dust emissions.

= Trucks carrying earth, sand or stone
will be duly covered with tarpaulin to
avoid spilling

MMRDA would see that these
requirements are a part of the
tender document for the
contractor carrying out this
activity

The EMC would look into the
action of the contractor on a
regular basis

Sediment runoff

= The contamination of water body
may occur mostly during the
construction phase and during
monsoon

= |n order to minimize the above
impacts, proper route alignment,
excavation in stages so as to
maintain the water flow through
natural drainage system shall be
attempted. Similar physiographic
characteristics will be maintained to
keep the existing characteristics of
the natural drainage which is active
only during monsoon.

EMC will plan the excavation,
etc in consultation with the
contractor and see to it that
the mitigation measures are
implemented by the
contractor

Safety of workers

= Adequate safety arrangement will be
made

= This will be part of the tender
document and made a part of the
agreement with the operator

EMC to monitor and ensure
the security and safety of

Interference with
the natural
drainage of the
local ecosystem

= The proposed site use will have
similar physiographic characteristics
S0 as to keep the existing
characteristics of the regime.

= The interference would be of a minor
nature & would stabilize in the long
run.

EMC & MMRDA
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Table E12 (Contd..) : Environmental Management Acti  on Plan

to not interfare with any natural flow
to avoid any flooding

Environmental Enhancement/ Management Action
Issues/Impacts Mitigation Measures

Flooding in other = The natural drainage will be EMC to monitor the

low lying areas maintained & site plan will make sure construction and layout

plan

Noise Pollution = Noise will be generated due to
vehicles, earth moving equipment
during construction. It is an activity
lasting for short duration & nearest
settlements are more than 1 km
away, the impact of the generated
noise level on the surrounding
population will be negligible.
However, a detailed noise reduction
plan has been prepared and the
same will be implemented.

MMRDA to make provision in
the contract to limit the noise
pollution

EMC will monitor noise

Low noise vehicles with
proper maintenance and
monitoring

contractors will be directed to
sanitation and cooking fuels to the
laborers. The construction site will
be provided with sufficient and
suitable toilet facilities for workers to
allow proper standards of hygiene.
These facilities would be connected
to a septic tank and natural treatment
system and maintained to ensure
minimum environmental impact. At
the construction site, the operator will
provide all the facilities to
construction workforce as mentioned
in the report

Disposal of = The excavated material/ construction EMC to monitor

excavated debris would be used for land

material development within the site

Safety hazard = Safe and secure construction camp MMRDA to make provision
during the area will be provided for the migrant in the contract

erection and laborers during the construction EMC to monitor and report
operation period. Atthe camp site, the

Change in land = Though the change in land use is
use permanent, in the project area lot of
landscaping and greenery would be
developed resulting in a better
landscape then what it is at present

MMRDA to make provision
for adequate plantation/
greenery and also in the
contract

EMC to monitor the progress

Extremely high = Use of dust extractors and spraying

dust levels of water at source of dust emissions.

= Trucks carrying earth, sand or stone
will be duly covered with tarpaulin to
avoid spilling

MMRDA would make sure
that these requirements are a
part of the tender document
for the contractor carrying out
this activity

The EMC would look into the
action of the contractor on a
regular basis
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Table E12 (Contd..) : Environmental Management Acti

on Plan

Environmental
Issues/Impacts

Enhancement/
Mitigation Measures

Management Action

Air Pollution due
to equipment fuel

All equipments should comply with
the Air Standards. This aspect will be

EMC to monitor the air
pollution

per the standards would be carried
out.

Good quality equipment will be used
for excavation and hauling of
materials which will generate minimal
noise as well as dust.

usage covered as a tender condition

Air Pollution due Proper development and MMRDA will include these

to land cell maintenance of the land is a requirements are a part of the
creation prerequisite for the project activity as tender document for the

contractor carrying out this
activity

The EMC would look into the
action of the contractor on a
regular basis

Air Pollution due

Use of dust extractors and spraying

EMC to monitor the air

the construction
stage

be maintained at a readily accessible
place. Ambulance facilities will be
kept readily available at workplace to
take injured person to the nearest
hospital. The contractor would have
a tie up with the nearest hospital.
This stipulations would be provided
to the contractor in the tender
document

to other of water at source of dust emissions. pollution and set the
construction Trucks carrying earth, sand or stone construction working
activity will be duly covered with tarpaulin to schedule
avoid spillage
Regular monitoring would be carried
out
Accident during At work place, first aid facilities will MMRDA to make provision in

tender

Fire hazard during
the construction
stage

Proper fire fighting facilities would
maintained at the sight

This stipulations would be provided
to the contractor in the tender
document

MMRDA to make provision in
the contract document

Noise Pollution

Proper maintenance of equipment
will be undertaken with suitable
enclosures and intake silencers.
Construction machinery and
equipment will be maintained in good
working condition and construction
materials and machineries will be
handled with due precautions. All
vehicles and construction equipment
with internal combustion engines in
use will be maintained for effective
combustion to reduce noise.

MMRDA to make provision in
the contract document
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Table E12 (Contd..) : Environmental Management Acti

on Plan

Environmental
Issues/Impacts

Enhancement/
Mitigation Measures

Management Action

Lack of Sewerage
and Sewage
Treatment
Facilities leading
to unhygienic
condition

= The construction site will be provided
with sufficient and suitable toilet
facilities for workers to allow proper
standards of hygiene.

= The basic hygiene facilities to be
provided by contractor are to be
made a part of the tender document

MMRDA to make provision in
the contract document

Loss of water
bodies (open
wells and ponds)
in the project site

= No activity involves loss of water
body

= A new water body will be created
within the site using RWH

EMC to ensure the
implementation.

Indoor air
pollution in the
camp due to
biomass fuel for
cooking

= Kerosene or LPG would be made
available to the workers so that
misuse of local trees does not take
place. This stipulations would be
provided to the contractor in the
tender document

EMC to monitor the air
pollution.

Water logging and
cross drainage

= Proper care would be taken that no
water logging in the construction phase.

MMRDA will make provision
in

issue during This stipulations would be provided to the contract

construction the contractor in the tender document EMC will monitor

Solid waste = Proper guidelines with respect to MMRDA to make provision in
generation and handling the waste generated from the contract.

inadequate any untoward accidents of spillage of EMC to monitor the adequacy
disposal fuel or oil would be developed. This of the solid waste disposal

would include procedures for
excavating the contaminated site and
disposal to an authorized secured
hazardous waste landfill.

= During the construction phase, the
municipal solid waste generated
would those that arise from the
construction camp and the workers
canteen. These solid will be properly
stored and covered to be later
processed and landfilled.

Pollution of land,
ground water and
surface water
arising from
wastes and
spillage due to
construction

= Proper disposal of waste and spilled
material would be carried out as per
the Hazardous Waste Rules

= This stipulations would be provided
to the contractor in the tender
document

MMRDA to make provision in
the contract. EMC to monitor
the adequacy of waste
disposal

Incomplete post-
use clearance and
rein- statement of
base camp,
leading to
degradation of soll

= Proper disposal of waste and spilled
material would be carried out as per
the Hazardous Waste Rules

= This stipulations would be provided
to the contract in the tender
document

the contract

MMRDA to make provision in
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Table E12 (Contd..) : Environmental Management Acti

on Plan

Environmental
Issues/Impacts

Enhancement/
Mitigation Measures

Management Action

Air pollution due
to the MSW
vehicles traffic

Air and Noise mitigation options will be
implemented through proper spraying of
water and close handling of waste. Noise
will be minimized through use of well
maintained machineries

All processing plants shall meet noise
requirements. It shall be designed to
mitigate all noise before the boundary
wall of the facility

EMC to ensure the air
pollution of facility meets
the norms

Regular noise monitoring
and reporting

Increase in power
consumption

In case of the operational phase of the
projects, all efforts with respect to
minimizing the use of power will be
carried out. To the extent possible solar
panels will be installed wherever possible
for lighting purpose.

All the protocols of automatic dimming of
light where the human traffic is low/nil will
be followed. Use of sunlight to the
maximum extent to low the energy costs
will be looked into while designing the
airport.

Good insulators to lower the AC power
consumption will be looked

EMC will prepare a
detailed Energy
Conservation plan and
monitor the
implementation with
operator

Operational Phase

High air pollution
along the various
transport corridors
leading to and
away from the site

The numbers of vehicles carrying waste
will be using high capacity close
compactor/ bulk carrier. The emission
due to these will be minimal in
comparison to overall traffic

All vehicles will meet the MV Act norms

EMC will monitor
pollution and inspection
log of vehicles

Noise pollution
due to the
operational
activities

Noise from plant shall be completely
mitigated as the design of these units will
be completely closed with high quality
noise enclosures

Green belt and maintenance shall further
reduce the noise

EMC to monitor noise
and give feedback for
control

Solid waste
management
issues

During the operational phase, two types
of waste would be generated namely the
solid waste & the hazardous waste.
Solid waste would be generated from
the garbage/ spillage during operational
activities, while the hazardous waste will
be mainly used oil or small quantities
from other operational areas. Proper
arrangements with authorized
transporters and authorized disposal
agency would be done & proper records
for the same would be maintained.

EMC to monitor and
report
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Table E13 (Contd..) : Environmental Management Acti  on Plan

Environmental
Issues/Impacts

Enhancement/
Mitigation Measures

Management Action

Sewage/leachate
treatment issues

With respect to wastewater, STP
would be installed on the project site.
Domestic sewage will be treated
using septic tank and Phytorid based
natural treatment

Leachate will be treated using
physic-chemical based primary
treatment followed by natural wetland
based system

All treated wastewater will be used
for the process needs, landfilling,
gardening and site maintenance.

= Operator and MMRDA to
maintain the STP as per the
standard prescribed norms.
» EMC to monitor the same

Communities
related matter and
employment
opportunities

The R&R entitlements include, apart
from the monetary compensations
also will provide free vocational
training and preferential placement.
Also reservation for job in unskilled
and semi skilled workers category
will be made. This would result in
such an impact to the minimal extent.

MMRDA will see that the R & R
plan once finalized is
implemented in a fair and fast
transparent manner

Air pollution due
to uses of DG
sets

DG sets with proper acoustic
enclosures and complying with
standards would only be used. This
stipulations would be maintained by
the operator of landfill site

EMC to monitor

Change in land
use pattern

Though the change in land use is
permanent, in the project area lot of
landscaping & greenery would be
developed resulting in a better
landscape then what it is at present

9.1 R& R Plan for Taloja Site

Land parcels belonging to five villages viz. Usatne, Sakhroli, Karwale, Nitalas, Wadi fall

within the project area. The total land which will we acquired for this project will be

around 264 ha. Private and Government land which will be acquired are 157.33 and

106.16 respectively. Approximately, 394 titleholders will be affected due to the proposed

land acquisition. Table E13 below shows the land distribution among villages.
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Table E13: Land Distribution Among Villages

Village Name Rrivate land- Government Total land % of Total

Villagers (ha) Land (ha) (ha) Land
Usatne 41.19 61.69 102.88 39.05
Sakhroli 14.00 0.00 14.00 5.31
Karwale Khurd 21.20 44.47 65.67 24.92
Nitalas 14.94 0.00 14.94 5.67
Wadi 66.00 0.00 66.00 25.07
Total 157.33 106.16 263.49

There are 394 number of title holders (Affected Landowners) in these five villages. These
titteholders have been further divided into

= Those individuals who individually owning land (182)

= Those who have multiple titleholders on the same piece of land (212).
The women’s representation in terms of title holding is in the proportion of 26% of the total
number of titleholders. Most of the title holder (89.8%) fall under the category of marginal

farmers and ownership.

The majority of the land 106.16 ha earmarked for the Taloja project within the site is
belonging to Govt. of Maharashtra and which has been now transferred to MMRDA for
execution of the proposed project. However, there are around 157.33 ha. land which is

privately owned and is required to be acquired by appropriate compensation.

Project Affected Personnel will be provided compensation as per the Maharashtra State
R&R policy, 2004 and National R & R policy 2007. The land for these projects shall be
acquired under Section 32 (i) & (ii) of the MMRDA Act, 1974 and the compensation shall be
paid at the Ready Reckoner rate as may be applicable in the respective areas and Collector
of the respective District shall be the Competent Authority to decide the compensation of the
Acquired Land. The estimated cost towards implementing the R&R components of the
project under the National and Maharashtra’s Policy for R&R is Rs. 13.24 crore and

Rs.12.89 crore respectively.

A comprehensive assessment has also indicated that the villages in the adjoining region
(near the project site) have poor sanitation, medical facility, water supply, educational

facilities etc. It is proposed to provide funds for upgrading these facilities with a view to
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improve the quality of life through a sustained programme. The plan shall be implemented
through MMRDA coordinated programme which shall also run a training, awareness and
capacity building programme from its project site. Many Self Help Groups would be
supported through multiple methods so that compensation packages are gainfully used by
the PAPs. The whole R&R programme and welfare measures will be monitored and reviwed

periodically to ensure its right implementation.

10.0 Credential of Consultants

This study has been carried out by NEERI Mumbai and Nagpur. The project also involves
multiple aspects of the study, wherein MMRDA has taken the help of Tata Consultancy
Engineers for Techno-Commercial Assessment; [IT Bombay for Transport related Study,
KPMG for financial analysis and Mahabal Enviro with others for Socio-economic study as

leading to R&R plan.
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