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TERMS OF REFERENCE 

Duly catering to the commonly expected environmental concerns, Terms of Reference (TOR) 

for the Common Municipal Solid Waste Management Facility (CMSWMF) sector is 

prepared. In addition, the proponent is required to identify specific issues, if any, pertinent to 

the project and include those issues also in the TOR for preparation of EIA report. The 

application for obtaining ToR (proposal No.SIA/MH/MTS/47692/2019) for the project 

‘Proposed Development of 600 TPD Waste to Energy Project to generate about 4 MW of 

power at Deonar, Mumbai. The ToR was considered by the State Expert Appraisal 

Committee (SEAC-1) in its 182nd meeting and by SEIAA in its 198th Meeting held on 

27.05.2020.  

Table 1: Compliance to Specific Terms of Reference by SEIAA 

SN Specific Conditions Compliance 

1. PP to submit copy of CRZ 

clearance 
 As per the approved CZMP 2011, the entire plant of the 

proposed project is falling out of CRZ area.  

CRZ clearance is required only for pipeline carrying 

secondary treated sewage from Ghatkopar Pumping station to 

main plant at Deonar.  

The application of CRZ clearance for pipeline is in progress. 

2. PP to ensure facility of 

disinfection for treated sewage 

water at Ghatkopar STP site 

before supplying it to the 

proposed site. 

The raw water from GHATKOPAR STP will be pumped to 

the one (1) number of RCC storage tank at plant premises and 

then pumped to the bio logical treatment system to remove 

BOD, COD & TSS. After removal of BOD & COD, the 

treated water will be stored in the process water storage tank 

of Capacity – 800 m3. The same treated water tank shall also 

be used as a fire water storage tank. The nozzle locations in 

the treated water tank will be arranged in such a way that 

always there will be water for fire fighting application 

3. PP to include technical details 

of incinerators to be used in the 

project along with air pollution 

control mitigation measures in 

the EIA/ EMP report. 

MCGM has planned to install RDF Based Reverse acting 

reciprocating garte based Waste to Energy Plant (WtE) to 

treat the Waste. 

Details of Process is mentioned in Chapter 2 of EIA/EMP 

report 

4. PP to include details of 

methodology for window 

composting in the EIA/ EMP 

report along with leachate 

management. 

Methodology details for aerobic Composting and with 

alternate methodology Anaerobic digestion also are given in 

Chapter 2 
 

5. PP to include impact of land 

preparation on the surrounding 

environment in the EIA report 

along with its risk and proposed 

The study of the surrounding Environment was carried out 

and explained in the Chapter 3, Risk analysis of the project 

was carried out and explained in the Chapter 7 and Mitigation 
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mitigation measures measures was given in the Chapter 4. 

 

6. PP to include a separate chapter 

on fly ash and bottom ash 

management along with 

disposal plan in the EIA/ EMP 

report. 

 Noted and. Details are given in Chapter 2 and Chapter 4.  

 

7. PP to include a distance 

certificate from the competent 

authority (Forest Department) 

about the distance between the 

proposed project site and 

sanctuaries/ sensitive areas/ 

notified areas etc. 

 APCCF, Mumbai is the competent authority to issue this 

distance certificate.  

APCCF vide its letter O. No. APCCF, 

MCM/Survey/1344/2020-21 dated 25/01/2021 have 

concluded that “The proposed location of the plant is outside 

the protected Area of Thane Creek Flamingo Sanctuary. The 

aerial distance of the proposed project location is 

approximately 1.1km from the boundary of protected area of 

Thane Creek Flamingo Sanctuary”. 

The letter is attached as Annexure-V. 
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Table 2: Compliance to Standard Terms of Reference  

SN Standard ToR points  Reply 

i.  The project should be designed based 

on the population projections as by 

Master Plan 

Mumbai on the population projections as by has 

population of approximately 12.5 million Master 

Plan people. 

Since 1927, the Deonar dumping ground has been 

used as a major disposal site for the waste 

generated in the City. The site is owned and 

operated by the MCGM. Currently, the waste 

dumpsite at Deonar receives approximately 2000 

TPD of waste from Mumbai which includes 

approximately 800 tonnes of MSW and 1,200 TPD 

of construction and demolition (C&D) waste. 

Entire waste is being dumped at Deonar dumpsite 

without any processing. As part of this endeavour, 

the MCGM has decided to Construct and Operate a 

Waste-to- Energy (WtE) Project along with SMW 

Processing units like Composting/ Anerobic 

Digestion for bio degradable waste, Harvesting of 

combustible waste (RDF) and Waste to Energy 

Plant to utilize the RDF for power Generation and 

Secured Landfill for disposal of residues/ inert 

arising out of the processing of MSW in existing 

Deonar Dump site, Mumbai. 

Hon’ble Bombay High Court has also taken the 

issues prevailing in and around the Deonar 

dumping ground, into cognizance and ordered 

MCGM to reclaim the said dumping ground at the 

earliest.  
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ii.  Submit a 10 km. radius map (on survey 

of India toposheet) showing co-

ordinates of project site, national 

highway, state highway, district 

road/approach road, river, canal, 

natural drainage; protected areas, under 

Wild Life (Protection) Act, 

archaeological site, natural lake, flood 

area, human settlements (with 

population), industries, high tension  

electric line, prominent wind direction 

(summer and winter), effluent drain, if 

any and 

ponds etc. should be presented and 

impacts assessed on the same 

Figure 2 in Chapter 2 presents the latest 

topographical map from Survey of India covering 

10 km radius from the project location. 

 

Impacts and mitigations measures were proposed 

for all the possible impacts in Chapter 3 and 

Chapter 4 

iii.  Examine and submit details of 

alternative technologies viz. RDF shall 

also be evolved 

 As stated above in point no i), it is one of the 

component of overall SWM scheme for Mumbai 

city. MCGM has already developed and operating 

Bio-reactor landfill at Kanjurmarg and has various 

decentralized facilities all over the city.  

Waste processing by different technologies 

(depending on waste quality and quantity) is in line 

with the SWM Rules 2016 and as Swachh Bharat 

Mission (SBM) guidelines.  

The proposed WtE project has provision of pre-

processing and composting technologies to process 

all kind of waste coming to the dumping site, 

further it is an RDF based waste to energy plant 

and there is no mean of evaluation of RDF and this 

project is proposed to consume the RDF by 

scientific manner. And the study of different 

technologies is provided in the Chapter 5. 

iv.  Examine and submit details of storm 

water,  leachate collection from the 

composted  area 

It is important to collect rain water separately to 

minimize volume of leachate and also to prevent 

flooding of the Site during heavy rains. Adequately 

sized storm water drainage network in RCC has 

been designed to evacuate run-off water. Rainfall 

intensity of 100 mm/hr. has been considered while 

calculating the total discharge 

Details of Storm water system is given in Chapter 

2 and Leachate Collection and Management 

System is mentioned in Chapter 2 of EIA/EMP 

report.  
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v.  Examine and submit details of 

monitoring of water quality around the 

landfill site. Water analysis shall also 

include for nitrate and phosphate 

Water samples were collected ground water 

sources and surface water sources around the 

proposed site within 10 km radius. All samples 

were analyzed for physical and chemical 

characteristics Details are present in Chapter 3 

vi.  Examine and submit details of the 

odour control measures 

All possible measures shall be adopted for Odor 

control. Odor control system shall be set up over 

the compost sheds, which will comprise of 

ventilation ducts and exhaust fans. In the landfill 

area, daily cover shall be put in with layer of earth, 

clay or similar material. Other measures include 

spraying Ecosorb (organic and biodegradable 

chemical) around Odor generation areas at regular 

intervals. Odor control system focus on minimizing 

the number of sources of odor generation. Details 

of the odour mitigitions are provided in the 

Chapter 4 

vii.  Examine and submit details of impact 

on water bodies/rivers ponds and 

mitigative measures during rainy 

season 

Under no circumstances any treated/untreated 

leachate, storm water drainage etc. will be 

meeting any natural course of water. Mumbai city 

is a very developed city it has got its own 

stormwater drainage system. The storm water 

during monsoon at this project site will be 

connected to the existing storm water system.   

There is also leachate treatment plant in the 

project which will treat leachate formation during 

monsoon as well as non-monsoon season.  

viii.  Submit the criteria for assessing 

waste generation. Any segregation of 

hazardous and bio-medical wastes 

 The proposed project is for Municipal Solid 

Waste (MSW) processing only. MCGM has to 

deliver MSW at the WtE plant. Waste 

segregation, collection and transportation is not 

part of this project. 

 

ix.  Submit a copy of the layout plan of 

project site showing solid waste storage, 

green belt (width & length, 33% of the 

project area), all roads, prominent wind 

direction,  processing plant & buildings 

etc. should be provided 

Indicative layout with proposed plan of project site 

showing solid waste storage, green belt (width & 

length, 33% of the project area), all roads, 

prominent wind direction, processing plant & 

buildings etc.  Layout and land break up details are 

given in Chapter 2. The same is attached as 

Annexure-1  

x.  Submit a copy of the land use certificate 

from the competent authority 

The project is proposed in the existing deonar 

dumpsite, the land is belongs to the MCGM 

xi.  NOC from local or nearest airport 

within 20 km and any flight funnel 

restrictions 

 The height proposed by DPR consultant is 50m 

and is falling under N17 grid (the grid is attached 

as Annexure II)  which permits height of stack up 

to 150 m as per Interactive Colour Coded Zoning 
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Map on NOCAS,  thus this project doesn’t required 
AAI clearance  for the height of the chimney and it 

does not crosses the  criteria for obtaining NOC 

from AAI 

xii.  Submit a copy of the status of ambient 

air quality and surface and ground 

water quality,  soil type, cropping 

pattern, land use pattern, population, 

socio-economic status, anticipated air 

and water pollution 

 Baseline environmental data has been carried out in 

8 locations from Sept 2020 to November 2020. 

Monitoring data is given in chapter 3 of EIA/EMP 

report. 

 

xiii.  Submit a copy of the topography of the 

area indicating whether the site requires 

any filling, if so, the details of filling, 

quantity of fill material required, its 

source and transportation, etc 

 Proposed development of Waste to Energy project 

is to be developed at Deonar dumping site.  

There is no additional requirement of any   outside 

material to bring in for filling out/ levelling of site 

required for this project. 

xiv.  Examine and submit the details of 

impact on the drainage and nearby 

habitats/settlements (surroundings) 

 The Mumbai city has a very well developed storm 

water system from last several years. The storm 

water generated in the area including nearby 

habitation as well as for this project will be 

connected to existing to storm water system.  

No significant impact envisage on the drainage and 

nearby habitats/settlements due to this project. 

Details are given in Chapter 3  

xv.  Examine and submit the details of 

surface hydrology and water regime 

and impact on the same 

  There are no any natural streams passing/crossing 

the project area. The nearest water body which is 

creeklet of thane creek at a distance of about 300m. 

There is an adequate storm water system which 

takes care of storm water during monsoon. 

 Therefore there is no impact on hydrology and 

water regime from this project.  

xvi.  Examine and submit the details of one 

complete season AAQ data (except 

monsoon) with the dates of monitoring, 

impact of the project on the AAQ of the 

area (including H2S, CH4) 

Baseline environmental data has been carried out in 

8 locations from Sept 2020 to November 2020.  

The details of one complete season AAQ data 

(except monsoon) are given in chapter 3 of 

EIA/EMP report. 

Impact  of the project on the AAQ is given in 

chapter 4  

xvii.  Submit a copy of detailed plan of waste 

management 

Chapter 2 presents detailed information on the plan 

of waste management systems. Section 2.5 Chapter 

2 presents the process description along with flow 

chart information  

xviii.  Submit the details of sanitary land fill 

site impermeability and whether it 

would be lined, if so details thereof 

Section 2.5.4 Chapter 2 presents extensive details 

on the landfill design. Figure 12 (Chapter 2) present 

details on Typical MSW Landfill Base Liner & 

Capping System 

xix.  Examine and submit the details of 

impact on environmental sensitive 

areas. 

The nearby environmental sensitive area includes 

Thana Creek Flamingo Sanctuary which is at aerial 

distance of 1.1km and Mangrove vegetation in north 
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east side of the existing dumpsite. The said project 
of WtE is up gradation of environmental systems in 

the city of Mumbai.  

 

The likely impact, if any, would be incineration 

system in the project. It has adequate capacity of 

chimney height along with mitigation measures viz, 

air pollution control system which includes back 

filters etc. Therefore there is no possibility of any 

impact of air pollution in sensitive area. 

 

Under no circumstances any treated/untreated 

leachate, storm water drainage etc., will be meeting 

any natural course of water. Mumbai city is a very 

developed city it has got its own storm water 

drainage system. The storm water during monsoon 

at this project site will be connected to the existing 

storm water system. 

 

There is also leachate treatment plant in the project 

which will treat leachate formation during monsoon 

as well as non-monsoon season 

 

There are no noise generating process involves and 

if so it will be properly mitigated through acoustic 

measures. Details are given in Chapter 3 

xx.  Examine and submit the details of 

rehabilitation/compensation package 

for the project effected people, if any 

 No R & R is involve in this project 

xxi.  Submit Environmental Management 

Plan and Environmental Monitoring 

Plan with costs and parameters 

  Detailed Environmental Management Plan is 

provided in Chapter 10. Detailed Environmental 

Monitoring Plan/program is provided in Chapter 6.  

In order to comply with the environmental 

protection measures as specified in the 

Environmental Management Plan (EMP), capital 

cost of Rs. 815 Lakhs is allocated. Recurring cost 

for EMP is estimated to be Rs. 96 Lakhs per annum. 

Table 81 presents more details on EMP budget. 

Table 63, Table 64, and Table 65 (Chapter 6) 

present details on environmental monitoring during 

construction, operations, and post project 

respectively. 

xxii.  Public hearing to be conducted for the 

project in accordance with provisions 

of Environmental Impact Assessment 

Notification, 2006 and the issues raised 

by the public should be addressed in 

the Environmental Management Plan. 

The Public Hearing of the proposed Deonar WtE 

project was conducted on 27.04.2021, Time: 12:00 

pm, through online Zoom meeting with 106 

participants in it. 

The minutes of the public hearing proceedings and 

duly signed by the Public hearing Panel along with 

the proceedings are attached after ToR compliance 
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The Public Hearing  should be 

conducted based on the ToR letter 

issued by the Ministry and not on the 

basis of Minutes of the Meeting 

available on the web-site 

and also as Annexure-IV.  
 

 A detailed draft EIA/EMP report 

should be prepared in accordance with 

the above additional TOR and should 

be submitted to the Ministry in 

accordance with the Notification 

Final EIA/EMP report has been prepared in 

accordance with the ToR granted. 

xxiii.  Details of litigation pending against the 

project, if any, with direction /order 

passed by any Court of Law against the 

Project should be given 

No litigation pending against the project 

xxiv.  The cost of the Project (capital cost and 

recurring cost) as well as the cost 

towards implementation of EMP should 

be clearly spelt out 

 The approximate cost estimate for the proposed 

facility is about Rs. 504 Crores, In order to comply 

with the environmental protection measures as 

specified in the Environmental Management Plan 

(EMP), capital cost of Rs. 815 Lakhs is allocated. 

Recurring cost for EMP is estimated to be Rs. 96 

Lakhs per annum. Table 816.4. (Chapter 10) 

presents more details 

xxv.  Any further clarification on carrying out 

the above studies including anticipated 

impacts due to the project and mitigative 

measure, project proponent can refer to 

the model ToR available on Ministry 

website 

http://moef.nic.in/Manual/Common 

Municipal Solid Wastes". 

All the studies/activities suggested in the TOR were 

completed in detail and presented in the EIA report. 

No further clarification required for carrying out the 

studies suggested. 
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CHAPTER 01 - INTRODUCTION 
 

1.1 GENERAL INTRODUCTION 

Environmental Impact Assessment (EIA) is a tool generally used to identify the 

environmental, social, and economic impacts of a project prior to arriving at decision. It aims 

to predict environmental impacts at an early stage in project planning and design, find ways 

and means to reduce adverse impacts, shape projects to suit the local environment and present 

the predictions and options to project proponent. 

By using EIA both environmental and economic benefits can be achieved, such as reduced 

cost and time of project implementation and design, avoid treatment/clean-up costs and 

impacts of statutory compliance. Environmental assessment is a procedure that ensures that 

the environmental implications of decisions are taken into account before the decisions are 

made. 

The process involves an analysis of the likely effects on the environment, recording those 

effects in a report, undertaking a public consultation exercise on the report, taking into 

account the comments and the report when making the final decision and informing the 

public about that decision later on. 

The main objective of the study is to establish the baseline environmental conditions and to 

identify the environmental impacts of Site and provide a suitable environmental management 

plan. The study zone is defined within radial distance of about 10 km from the site.  

Quantitative and qualitative analysis was undertaken for air, water, soil etc. in the various 

areas of investigation. 

1.2 ABOUT THE PROJECT PROPONENT 

The Municipal Corporation of Greater Mumbai (MCGM) a local authority for Brihanmumbai 

area formed under Mumbai Municipal Corporation Act, 1888 is responsible for providing 

municipal and civic services to the citizens of Greater Mumbai, including collection, 

transportation, processing and disposal of Municipal Solid Waste (MSW) generated within 

their jurisdiction. The Municipal Corporation of Greater Mumbai currently handles about 

6500tonnes of Municipal Solid Waste per day, with an average per capita generation rate of 

about 540 grams/ capita/ day. Mumbai, the financial capital of India, and also its largest city, 

is currently facing a solid waste management crisis. MCGM has decided to develop a Waste-

to-Energy (WtE) project in Mumbai at Deonar which may reduce additional future land 

requirement for management of solid waste disposal. 

1.3 SIGNIFICANCE OF THE EIA STUDY 

Environmental Impact Assessment (EIA) of a project ensures accountability of all the 

environmental impacts of the various project activities right from the stages of project 
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initiation. The study incorporates the various environmental issues into planning and design 

stages of the project. It further guarantees the initiation of the various steps for minimization 

of the identified project impacts and assures a careful consideration of the different project 

alternatives. An exhaustive EIA process is inclusive of the various steps as described below: 

a) Screening 

b) Scoping and consideration of alternatives 

c) Baseline data collection 

d) Impact prediction 

e) Assessment of alternatives, delineation of mitigation measures and environmental impact 

statement 

f) Environmental Management Plan 

g) Decision – making  

h) Monitoring the clearance conditions 

 

The EIA of the proposed project was undertaken to achieve the following goals: 

Á Identification of the various project activities and their potential impacts on the 

environment. 

Á Generation of a comprehensive information database for the project planning team on 

the nature of environmental risks posed by the project activities, such as human health 

effect, habitat loss, pollution levels and change in land use pattern among other issues. 

Á Careful consideration of the different alternatives for the project activities that may 

have serious consequences on the environment. 

Á Improving the overall decision-making process and ensuring that project options 

under consideration, are environmentally sound and sustainable. 

 

The key objectives of the study are as follows: 

Á Including the viable environmental options into micro planning of the project.  

Á Providing mitigation measures as may be required for the successful implementation 

of the overall project. 

Á Providing an Environment Management Plan for the site, considering the likely 

environmental issues and mitigative action plans in the near future. 

Á Providing a Disaster Management Plan for making sound arrangements for 

emergency preparedness at the time of natural or man-made disasters. 

 

1.4 SCOPE OF WORK 

Following inception meeting and various site surveys, the study area for the EIA project was 

defined. While the primary focus of the study is restricted to the project boundaries, an area 

within radii of 10 kilometers from the centre point of the project has been fixed to conduct 

the EIA study. The EIA study is primarily based on collection of baseline information and 

assessment of short-term as well as long-term impacts. In order to fulfill these objectives a 

three-phased approach to the study was followed: 
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Phase I:      Data Collection and Description of the Baseline Environment; 

Phase II:    Assessment and Evaluation of potential Environmental Impact of the project; 

Phase III:  Development of recommendations including an EMP and Disaster Management 

Plan (DMP) for improving the environmental features of the project on a long 

term.  

The three phases of the Environmental Impact Assessment study includes the various 

activities/tasks for exhaustive coverage of the various issues and concerns for the project site. 

The description of each task has been done in the following sections in accordance with the 

Environmental Impact Assessment guidelines of Ministry of Environment & Forests and 

Climate Change, Government of India, Asian Development Bank and World Bank for similar 

type of projects. 

1.5 APPROACH AND METHODOLOGY 

The general approach followed for carrying out the EIA for the project is summarized in the 

enclosed flow chart on the following page. 

1.5.1 Baseline study  

Baseline study comprised generation of primary data and collection of secondary data. 

Primary survey including environmental monitoring was conducted for the project area to 

gather information on the following environmental attributes.     

Á Air quality in respect of, PM10, PM2.5, SOX, NOX, CO etc.  

Á Noise Levels 

Á Water Quality of key physico-chemical and biological parameters 

Á Soil Quality  

Á Ecology and Bio- diversity 

Secondary data was collected on the following aspects to supplement the primary data in 

order to assess the baseline environmental setup. The data was gathered on geological and 

physiological characteristics 

Á Geological and physiological characteristics 

Á Meteorological data – rainfall, humidity, temperature, wind speed and wind direction 

Á Land use 

Á Flora and Fauna (Ecology & Bio- Diversity) 

1.5.2 Project Impact Assessment 

Impacts of the project on environment both during construction phase and operational phase 

was assessed against the baseline biophysical information and proposed activities. Baseline 

information along with predicted air quality and noise levels data were compared with the 

National Standards stipulated by regulatory agencies like CPCB and MoEF&CC. Qualitative 

assessment of the impacts of increased noise level, water and soil pollution due to project on 

public health, animal and surrounding vegetation has been assessed.  
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1.5.3 Formulation of Mitigative Measures 

The standard guidelines of MoEF&CC and other regulatory agencies were considered to 

suggest different / alternative mitigative measures. 

1.5.4    Environmental Management Plan 

Environmental Management Plan (EMP) is prepared after identifying, predicting and 

evaluating the significant impacts on each component of the environment with a view to 

maximize the economic benefits from the project. Post-project Environmental Monitoring 

program is also detailed in the report.  

Table 3: Structure of EIA 

Chapter - 1  Introduction This chapter provides purpose of the EIA report, 

background information of the project, stages of EIA 

report preparation i.e. scope of work, approach and 

methodology and brief outline of EIA report. 

Chapter - 2 Description of 

the Project 

This chapter provides the following details: 

Á Type of project 

Á Need for the project 

Á Project location 

Á Project details including associated activities 

required for the project. 

Chapter - 3  

 

Description of 

the Environment 

This chapter presents the information on study area, 

information on existing environmental resources, 

findings of field studies undertaken to establish the 

baseline environmental status and has been organized 

into the following sub-sections: 

• Air Environment            • Biological Environment  

• Noise Environment        • Socio-economic Environment 

• Water Environment       • Land Environment 

Chapter - 4 

 

Anticipated 

Environmental 

Impacts & 

Mitigation 

Measures 

This chapter details the identification, prediction and 

evaluation of impacts on each resource. The impacts of 

“the project” are predicted using available computer 

models during construction and operational phase. The 

significance of impacts is determined based on applicable 

environmental guidelines. It describes the overall impacts 

of the proposed project and identifies the areas of 

concern, which need mitigation measures. 

Chapter - 5  Analysis of 

Alternatives 

(Technology & 

Site) 

In case, the scoping exercise results in need for 

alternatives: Description of each alternative , Summary 

of adverse impacts of each alternative, Mitigation 

measures proposed for each alternative and , Selection of 

alternative 
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Chapter - 6 Environmental 

Monitoring 

Program 

Technical aspects of monitoring the effectiveness of 

mitigation measures (Measurement methodologies, 

frequency, location, data analysis, reporting schedules, 

emergency procedures, detailed budget and procurement 

schedules) 

Chapter - 7 

 

Additional 

Studies 

This chapter includes Disaster management Plan; Risk 

Assessment. 

Chapter - 8  Benefits of the 

project 

This chapter explains the improvements in the physical 

infrastructure and social infrastructure and employment 

potential. 

Chapter- 9 Environmental 

Cost Benefit 

Analysis 

If recommended at the Scoping stage 

Chapter - 10 

 

Environnemental 

Management 

Plan  

This chapter provides recommendations for 

Environmental Management Plan (EMP) including 

mitigation measure for minimizing the negative 

environmental impacts of the project. 

Environmental monitoring requirements for effective 

implementation of mitigation measures during 

construction as well as operation of the project have also 

been delineated along with required institutional 

arrangements for their implementation. Budgetary cost 

proposed for pollution mitigation and environmental 

management are also provided. 

Chapter - 11 

 

Executive 

Summary 

This Chapter summarizes the key issues and certain 

recommendations based on EIA study for successful 

implementation & execution of the proposed project.  

Chapter - 12 

 

Consultants 

Engaged 

This chapter explains the names of the consultants 

engaged with the brief resume and the nature of the 

consultancy engaged. 
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CHAPTER 2 - PROJECT DESCRIPTION 
 

2.1 INTRODUCTION  

A waste is viewed as a discarded material, which has no consumer value to the person 

abandoning it. According to World Health Organization (WHO), the term 'solid waste' is 

applied to unwanted and discarded materials from houses, street sweepings, commercial and 

agricultural operations arising out of mass activities. It is a mixture of vegetable and organic 

matter; inert matters, such as glass, metal, stones, ashes, cinders, textiles, wood, grass etc. 

Uncontrolled waste dumping or waste disposed in unscientific landfills can have serious 

environmental impacts: landfills consume land space, and cause air, water and soil pollution. 

Growing population, increased urbanization rates and economic growth are dramatically 

changing the landscape of domestic solid waste in terms of generation rates, waste 

composition and treatment technologies. 

Without an effective and efficient solid-waste management program, the waste generated 

from various human activities, both industrial and domestic, can result in health hazards and 

have a negative impact on the environment. Understanding the waste generated, the 

availability of resources, and the environmental conditions of a particular society are 

important for developing an appropriate waste-management system.  

Mumbai, the financial capital of India, and also its largest city, is currently facing a solid 

waste management crisis. This is spread over an area of around 437.71 sq.km., located at 

19°03’47.97′ N 72°55’58.27′ E. Total 12.5 million people as per the 2011 Census with 

floating population of about 5 million. The infrastructure has been unable to keep pace with 

economic development and population growth and resulted in insufficient collection of MSW 

and over-burdened dumps. Improper disposal of solid wastes over several decades and open 

burning of garbage have led to serious environmental pollution and health problems. Greater 

Mumbai is expected to generate about 11,000 tons of municipal solid waste in 2021. 

Accordingly, a total of 397 hectares of land-fill area would be needed to meet the demand. 

Given its increasing population, rapid expansion of urban areas, and scarcity of land as it is 

an island, Mumbai needs a solution to its burgeoning solid waste management problem that 

will be sustainable, cost effective, and minimizes public health, ecological, and climate 

change impacts. 

As per the Census 2011 Records, Mumbai has population of approximately 12.5 million 

people.   

Since 1931, the Deonar dumping ground has been used as a major disposal site for the waste 

generated in the City. The site is owned and operated by the MCGM. Out of 6500 TPD of 

waste generated in the City, waste to the tune of 3500 TPD is being dumped unscientifically 

in the Deonar dumping ground.  In addition, approximately 2500 TPD of Construction & 

Demolition waste (C&D waste) is being dumped at the Deonar dumping Ground. Grievance 
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such as contaminated groundwater, frequent fires, smoke, flies, bird menace and foul odour 

are being registered often.   

The “Solid Waste Management Rules, 2016” (SWM Rules, 2016), has made it mandatory for 

compliance by all the Urban and Local Bodies. SWM Rules, 2016 includes all activities that 

seek to minimize the health, environmental and aesthetic impacts of solid wastes.  

Due to lack of space available to accommodate additional waste at this site and to mitigate 

the environmental issues prevailing in and around the Deonar dumping ground, MCGM plans 

to minimize open dumping of Municipal Solid Waste (MSW) by establishing a scientific 

waste processing facility and gradually reclaim the Deonar dumping ground within the 

framework of SWM Rules, 2016 

2.2 PROJECT DESCRIPTION 

Currently, the waste dumpsite at Deonar receives approximately 2000 TPD of waste from 

Mumbai which includes approximately 800 tones of MSW and 1200 TPD of construction and 

demolition (C&D) waste. Entire waste is being dumped at Deonar dumpsite without any 

processing. As part of this endeavour, the MCGM has decided to commission a Waste-to-

Energy (WtE) Project in Mumbai which will have a capacity of approx. 6500 Tons per Day 

in modules (the “Project”) and which is compliant with SWM Rules 2016 and all other 

applicable rules.  

This EIA report is limited for the aforementioned 600 TPD MSW processing facility and a 

Waste to Energy Plant for generating from 4 MW which can be further enhanced upto a 

maximum of 8 MW power by providing advanced technologies. Vide MoEF&CC 

notification , 2nd Jan  2014, as amendment to EIA notification, thermal power plants 

utilizating non Hazardous solid waste upto 15 MW capacity are exempt from the purview of 

prior environmental clearance. Therefore , the proposed plant capacity of power generation 

unit utilizing the dry segregated fraction of solid waste can be optimally sized during the 

course of detailed engineering and after duly examining the prospects of utilization of Biogas 

and in any case shall not exceed 15 MW. Further, vide letter DO no. 22-19/2017/IA – III 

dated 3rd July 2017 , the Secretary , MoEF& CC Govt. of India as clarified as under . 

QUOTE  

The municipal solid waste management involves various steps like door to door door 

collection, segregation, composting, refuse derived fuel ( RDF) making, waste to energy 

generation through waste to energy plants and disposal in scientific landfills. The above 

activities, except landfill site, if proposed as standalone activities are not covered under item 

7(i) of EIA Notification, 2006, hence do not require prior environmental clearance.  In case 

the activities of composting, RDF making and waste to Energy plant (upto capacity of 15 

MW) are proposed at an existing landfill site, they do not attract he provisions of the EIA 

notification 2006. 
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UNQUOTE  

It is becomes clear from the above narrative that under the present EIA regime , the proposed 

600 TPD MSW plant can be sized upto 15 MW capacity without requiring prior EC. Because 

of the location of the Sanitary Landfill in adjoining 2 ha area to receive the inerts and Ashes 

from the project upto 4 year period from date of commencement, this project requires EC.  

It is planned to send the Ash Generated from WtE plant & Inerts from pre-processing / 

Compost plants to SLF & exploring the Opportunities also to recycle the Ash Generated from 

the WtE plant as a sub-base for road construction and low strength aggregate in the 

construction. The ash can also be used as cover material for the secured landfill operations. 

The secured landfill for the 600 TPD project under review is expected to be lasting upto 4 

years from the time of commissioning and MCGM will find suitable land parcel for meeting 

the future needs of Secured Landfill.  

The objectives of the proposed project are as follows:   

¶ To develop a sustainable and environmentally benign and productive proposal with 

key thrust on conservation of land and environmental compliance in line with SWM 

Rules 2016 

¶ Reduce the burden on Dump site and shift emphasis from open dumping to organized, 

scientific and proven forms of processing and disposal of solid waste 

¶ To bring environmental solace to the vicinity of the Deonar dumping ground for 

replicating on wider scale 

2.3 PROJECT SITE AND SURROUNDINGS 

Deonar dumping ground is situated at the M/East ward in eastern suburb of the city of 

Mumbai (19°03’47.97′ N 72°55’58.27′ E). The proposed WtE site is the part of existing 

Deonar dumpsite. The area of 12.2Ha land is earmarked for developing the WtE plant. The 

North-east side of the site is surrounded by Creek with mangrove vegetation, whereas, South-

west side is habituated area, mostly slums.  

Important organizations and industries, such as BARC, HPCL, BPCL, RCF and Tata Power 

are located beyond 5 km radius of the project, but within 10 km. Mumbai airport is also 

located at about 7km from the site.  The WtE project at this location will help in reducing 

several environmental impacts in and adjoin areas including mangroves and creek water 

quality. Google image of project site given as Figure 1 below, 10 km radius Toposheet is 

given in Figure 2. The site features of the proposed project are presented in Table 4. Based on 

the requirement of specific and common infrastructure for the proposed plant, a layout for the 

same is planned within the available land parcels and it is presented in Figure 3. Land area 

breakup of the site is given in Table 5 
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Table 4: Site Features 

Project Name 600 TPD Waste to Energy Project to generate 4 MW to 8 MW of 

Power at Deonar, Mumbai by MCGM. 

Location Deonar 93-1A Vikroli 65-1AP, 65-1 CP,  

Land area 12.19 ha  

Nearest Town/City Munkhurd – 1 km in South direction 

Nearest Airport Chatrapati Shivaji Maharaj International Airport - 5 km in West 

direction 

Nearest Highway National Highway NH 3 – 2 km North West direction 

Nearest Water body Thane Creek Canal - 300m in North East direction 

Nearest Forest Mangroves – 400m in East direction 

Project Cost Rs. 504 Crores 
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Figure 1: Project Location 

 

Figure 2: Toposheet 10 km radius 



Municipal Corporation of Greater Mumbai (MCGM)  

 
EIA report for development of 600TPD Waste to Energy project at Deonar, Mumbai 

54 

 

 

Figure 3: Project layout 
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Table 5: Land Area Breakup 

S.No Components Area in ha. Percentage 

1. Secured Landfill 1.99 20.6 

2. Waste to Energy  0.84 8.7 

3. Waste processing plant area 1.92 19.8 

4. Administration Buildings 0.26 2.7 

5. Greenbelt 3.19 33.0 

6. Roads and drains 1.35 14.0 

7. ETP, LTP and Effluent Pond 0.12 1.2 

 Sub Total 9.67 100 

Future Expansion (Unused land) 2.52 - 

Total 12.19 - 

 

2.4 PROCESS DETAILS 

2.4.1 Selection of Technologies 

Municipal Solid Waste is highly heterogeneous and diverse in shape, density, size, and other 

physical and chemical parameters. MSW processing and adoption of technology depends on 

quantity of waste generation and physical characteristics of solid waste generated in the 

service area. Though MSW contains valuable constituents, the task of recovering the same is 

complicated and complex.  

Technologies have been carefully combined. There are no preconceived notions and every 

process and operation has its own strengths and weakness. However one can design an 

appropriate system by combining various technologies.  

Any technology selection for MSW processing, most critical factors are quantities, climatic 

conditions, waste characterization and also availability of resources and land area. Based on 

the waste characterization and available land area at Deonar dump site, the following 

Processing Technologies are proposed;  

¶ Pre-Sorting & Segregation. 

¶ Aerobic Composting / Anaerobic Digestion for Bio degradable waste. 

¶ RDF based Waste to Energy through controlled combustion. 
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2.4.2 Overview of Flowchart 

The proposed project is considered with a strategic approach to manage municipal solid waste 

by considering all aspects namely, waste generation, segregation, characteristics, etc. Based 

on that, it is proposed to establish the facility with processes consists of RDF based Waste to 

Energy Plant, Sanitary Landfill, Compost Plant, The flow chart of the process is shown in 

Figure 4. 

 

Figure 4: Process Flow Diagrams for Waste Processing 

MSW which is conditioned tipping platform will be taken up for pre-sorting passing through 

a screen having an appropriate aperture size. Alternatively, of late, Ballistic Separator is also 

emerging as a good choice for the segregation. The pre-sorting shall also entail magnetic 

separator for purpose of recovering the scrap metal.  Most of the compostable fractions will 

pass through the screen. This undersized material will be taken forward to the composting 

pad for Aerobic composting plant. The oversize material, segregated combustible fraction 

from the screen will constitute the feed stock to Thermal Combustion /Incineration. Such 

RDF and will be carted to Waste to energy plant where it will be stored in a storage pit 

having upto 14 days of storage. The feeding will be done by Grab cranes into the boiler 

furnace. 

Alternatively, the bio degradable fraction can be in part or in full, processed through an 

emerging technology of anaerobic digestion where by useful bio gas as well as RDF can be 

recovered. Dry Digestion System (DDS) can be carried out in Cement Concrete Constructed 

Cubicles, to be operated in batches with SCADA operated perculate recirculation system to 

enhance rate of generation of Bio – Gas. The Bio Gas can be used as fuel in the boiler to 

explore the power generation potential further. Also, Government of India is promoting the 

utilization of Biogas from organic wastes to reduce the dependence on natural gas / resources.  
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The material accepted for composting will be spread on the compost pad. Sorted waste 

containing mostly the organic fraction of the fresh garbage is taken to the compost pad for 

Windrow formation, by appropriate mobile machinery.  The waste is sprayed with inoculums 

and water to accelerate the digestion process Windrows are periodically turned using mobile 

machinery to provide proper aeration and temperature control. 

2.4.3 Material Mass Balance 

Based on the Characteristics of Waste in the proposed project area the material balance has 

been arrived and the detailed chart given in Figure 5 

 

 

Figure 5: Material mass balance flowchart 

2.5 DESCRIPTION OF PROCESSING PLANT 

The following are proposed Processing and Disposal Technologies 

1. Pre – Sorting  

2. Composting/ anaerobic digestion  

3. RDF based Water to Energy (Power Generation) 

4. Secured Landfill (Inert Waste) 
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Waste Intake System: MSW would be visually inspected and weight of the same will be 

recorded at the weigh bridge at the entry gate. All incoming vehicles containing waste will be 

directed to the processing plant. 

2.5.1 Pre Sorting  

MSW which is conditioned tipping platform will be taken up for pre-sorting passing through 

a screen having an appropriate aperture size. Most of the compostable fractions will pass 

through the screen. This undersized material will be taken forward to the composting pad for 

Aerobic composting plant. The oversize material, segregated combustible fraction from the 

screen will constitute the feed stock to Thermal Combustion /Incineration. Such RDF and 

will be carted to Waste to energy plant where it will be stored in a storage pit having uto 14 

days of storage. The feeding will be done by Grab cranes into the boiler furnace. Minimum 

percentage of leachate is expected to be drained out the MSW during the time of pre-sorting 

process. 

2.5.2 Aerobic Composting / Anerobic Digestion  

Composting is a process involving bio-chemical conversion of organic matter into humus 

(Lignoproteins) by mesophilic and thermophillic microorganisms. A composting process 

seeks to harness the natural forces of decomposition to secure the conversion of organic 

waste into organic manure. Composting can be done in two ways. 

1. Aerobic Composting. 

2. Anaerobic Composting. 

Aerobic composting is more advantageous than anaerobic composting because of  

¶ Rapid decomposition, normally completed within 6 to 8 weeks resulting in reduction 

of area required.  

¶ Process is exothermic and the heat generated helps in destruction of harmful 

pathogens, eggs of disease carrying vectors and nullification of weed seeds  

¶ Production of foul smelling gases like methane, hydrogen sulphide is minimized.  

¶ Nutrients are fairly preserved.  

 

In order to accelerate and control the aerobic composting a specially formulated biological 

innoculum will be used to treat the organic waste, which is the key element in our 

technology. The innoculum will be subject to continuous improvement in composition.  

Factors affecting composting process: 

The following factors affect the rate of successful composting.  

¶ Moisture content  

Moisture content of the waste should be between 50-55%. Lesser moisture will lead to 

mortality of microbes, whereas excessive moisture will lead to anaerobic conditions making 
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the inoculated microbes ineffective in the process of com posting and leading to emission of 

greenhouse gases with foul smell.  

¶ Temperature 

Owing to the exothermic biological activities of aerobic bacteria, temperature inside rises to 

60-70°C within a couple of days. This temperature has to be maintained throughout the 

biological cycle.  

¶ Proper aeration  

Since aerobic bacteria are used in the biological process, proper aeration is required to ensure 

availability of oxygen. Regular turning of the heaps will provide adequate aeration.  

¶ Carbon & Nitrogen Ratio (C: N Ratio)  

CN Ratio should be maintained for speedy composting. If it is high, the decomposition 

process will be slow. If CN Ratio is very high, Nitrogenous material like cow dung may have 

to be added to bring down CNR to the desired level.  

 

 

Figure 6: Carbon: Nitrogen Ratio Effects on Composting 

Table 6: Factors Affecting Composting 

Factors Affecting Composting Desirable ranges 

Moisture content 50% to 60% optimum 

Temperature 50 to 60 0C (for 5 to 7 days pathogens get killed) 

C/N ratio 

Between 30-45 

If C/N ratio is less – straw, saw dust, paper to be added 

If C/N ratio is more – sewage sludge, slaughter waste etc. 

to be added 

At the end of composting C/N =20 

As per MSW regulation C/N permitted is 20-40 

Aeration 
Adequate oxygen throughout the mass. 

Normally ensured by turning every 5 days. 
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Table 7: Operational Problems & Corrective Processes: 

Diagnosis Problem Possible Reason Solution 

Temperature Does 

not rise 

Microorganism 

cannot develop 

¶ Material too dry or 

wet 

¶ Imbalance in 

aeration 

¶ Incorrect C/N ratio 

¶ Loosen pile 

¶ Wet the pile 

¶ Add Dung 

Sudden Decrease in 

Temperature 

Transformation not 

taking place 

¶ Heap too dry 

¶ Imbalance in C/N 

ratio 

¶ Add nitrogen 

rich material 

¶ Add water 

Material gets 

blackish greenish 

with foul smell 

Composting material 

is  smelling and 

turning into black 

colour 

¶ Improve C/N ratio 

¶ More frequent 

turning of the  pile 

¶ Correct C/N 

ratio  

¶ Provide ample 

turning 

 

Aerobic Composting Processing section is divided into three modules namely: 

(a)  Preparatory Section 

(b)  Secondary Section  

(c)  Packing sections.  

 

Preparatory Section 

¶ In Preparatory section, the digested MSW will be passed through different sizes of 

screens as required. The output will be stored in curing shed. The average retention 

period in the curing shed will be 28-30days. This will help in improving the quality of 

the end product. Further it will also increase recovery of compost and reduce rejects 

for land filling. The curing shed will have a capacity to accommodate 60 days of 

production.  

 

Secondary Section 

¶ In the secondary screening section, the cured crude product will be further screened 

through 4mm screens. The output will be further passed through specific gravity 

separator to remove sand and other heavy impurities.  
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Figure 7: Secondary screening section 

Packing Section 

¶ The compost so obtained will be stored in the storage area and enriched and packed 

as per demand in the packing section. By breaking the screening operations into 

modules with adequate intermediate storage capacities, any breakdown of operations 

in one section will not affect operation in any other section or in other words each 

section can operate independently without creating bottlenecks. 

 

 

Figure 8: Typical Final Product (Compost) 

It is proposed to size & design the facility in a manner so that it is able to take variable input 

up to the capacity. 
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Anaerobic Digestion: Process description  

The process runs in 3 consecutive process stages:  

The first phase of the process operates under aerobic conditions. The substrate in the digester 

is aerated until the preset target temperature is reached by microbial self-heating. According 

to the climatic conditions in India this phase should last very short. After reaching the target 

temperature, the aeration is stopped and the remaining oxygen is consumed within a few 

hours of the aerobic microorganisms. Basis for the regulation of the aeration intensity is the 

continuous measurement of the oxygen content in the digester.  

The second phase of the process is carried out exclusively under anaerobic conditions. The 

phase 2 is started by inoculating the substrate with percolate water. Percolate is leachate 

which is created in the process, stored in heated tanks and recirculated. The methane 

production begins within a few hours after the Phase 2 has started and the methane 

concentration in the digester can continuously increase to over 60%. However, the utilization 

of biogas in cogeneration plants can start at low methane concentration mixing it with highly 

concentrated biogas from parallel digesters.  

In phase 2, the gas composition is continuously measured to obtain parameters for the process 

control. In addition, the temperature and the pressure in the digester is monitored by sensors. 

Phase 2 may be ended at any time by terminating percolation and starting ventilation. The 

decision to stop phase 2 is made if e.g. the desired amount of gas has been produced, the 

methane concentration becomes too low or fresh material is available to be filled into the 

digester.  

The third phase of the process is running again under aerobic conditions. Oxygen content, 

pressure and temperature in the digester are measured to ensure that the process according to 

the specifications runs on the target quality of the final product. 
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2.5.3 Waste to Energy (WtE) Plant 

MSW is highly heterogeneous and percentage of its constituents varies widely depending on 

the source. Further seasonal changes also contribute to the higher level of heterogeneity in 

MSW. To assess the suitability of any technology for processing MSW, it is very important 

to broadly analyze the composition and the weight fraction of each of the constituents with 

reference to different sources of its generation.  

The controlled combustion of waste with the recovery of heat to produce steam that in turn 

produces power through steam turbines. Combustion process needs sufficient quantity of air 

for complete combustion of the incoming MSW to generate heat energy. 

¶ Combustion of MSW allows huge savings at the landfill as the volume of MSW is 

reduced in the form of ashes and slag as compared to the original waste volume.  

¶ In WtE plants based on Combustion, the entire energy contents of waste is 

recovered, except the unavoidable fraction that is lost through the flue gas, cooling 

devices, boiler walls and ashes.  

¶ Considering all the above, Combustion of MSW to produce power will be the option 

for this project. 

  

 

 

 

 

Figure 9: Typical sectional view of WtE facility 
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Power Plant Scheme 

The steam cycle defines the transformation of the heat energy to the mechanical energy at the 

turbine shaft, through the various thermodynamic processes that is capable of producing the 

net heat flow or work when placed between the energy source and energy sink. The heat 

energy is derived from burning of some fuels or using heat energy already available in the hot 

waste gases. The cycle needs a working fluid and steam is considered for the same. Steam is 

viewed as the most favored working fluid mainly because of its unique combination of high 

thermal capacity, high critical temperature, high latent heat, excellent heat transfer 

characteristics, wide availability at cheaper cost, nontoxic and noncorrosive nature.  

All the steam based power plants operate under the Rankine Cycle. The cycle to be adopted 

for this project will be a modified Rankine Cycle with the addition of a Regenerative feed 

water heating. Thermodynamically, energy recovery from the Rankine Cycle is more 

dependent on the following factors 

i) Steam inlet temperature to the steam turbine 

ii) Steam outlet pressure from the steam turbine. 

 

Considering the above, it is proposed to install steam generator with outlet steam parameters 

of 45 bar (a) and 400±5°C. The steam inlet to the turbine will be 42 bar(a) and 395±5°C, with 

the difference in the pressure and temperature accounting for the losses in the steam piping 

from the boiler to the turbine.  

Thermal Processes:  

There are many combustion technologies available for combustion of Waste, namely, moving 

grate, rotary kiln and fluidized bed. Moving grate technology being the most feasible, well 

proven and widely used technology for combustion of mixed waste is suggested for the 

proposed project. Other thermal processes like gasification and pyrolysis exist but have not 

been proved on commercial scale. 

Among various available moving grate designs, the Reciprocating (also called pusher) grates 

constitute the most widely used and effective way to move waste internally in the boiler 

combustion zone. Reciprocating grate system resembles stairs with alternate fixed or moving 

grate section. The pushing action may be in the direction of movement of waste or in an 

upward motion against the waste flow. 

We propose to use a reciprocating grate with air cooling / Water Cooling along with Ram 

Feeder for smooth and uninterrupted feeding of waste.  

Major component of the moving grate incinerator includes:  

¶ Incineration grate,  

¶ Bottom air discharger,  

¶ Incineration air duct system,  
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¶ Incineration chamber, 

¶ Auxiliary  burner  

 

 

  

 

 

 

 

 

 

In this type of incinerator, waste is fed into the grate system by a conveying system and the 

grate moves the waste through various zones of combustion chamber in a tumbling motion. 

The main function of the moving grate system is to transport the material to be incinerated 

through the furnace; stoking and loosening of material to be incinerated; and positioning of 

main incineration zone in the incineration chamber. The normal residence time of the waste 

on the grate is 60 minutes to 120 minutes. Combustion takes place above the grate in the 

incineration chamber.  

¶ Combustion air is admitted in two stages; in the primary stage, the air is admitted 

below the grate/ through sides; and in the secondary stage, air is located above the 

grate to ensure better air penetration and turbulent mixing for complete combustion. 

The admission of the secondary air will reduce the temperature of the combustion 

products thus lowering the formation of NOx. The correct proportion of primary and 

secondary air will also reduce CO formation. 

¶ A minimum gas phase combustion temperature of 950°C is required to be maintained 

and minimum residence time of two seconds above this temperature is required to 

achieve good burn out of combustion gases. The bottom ash discharger is used for 

cooling and removal of solid residue that accumulates on the grate. 

¶ Energy recovery is the added benefit of combustion and is done by passing the flue 

gas carrying the energy released in the waste incineration, through a boiler. Boiler has 

primarily two functions; first is to cool the  flue gases; and  second is to transfer the 

heat from the flue gases to another fluid, usually water which most often is converted 

into steam inside the boiler.  

¶ We propose a water wall furnace (Membrane water wall) where the walls of the 

combustion chambers are made up of water filled heat exchange pipes to cool the 

combustion gases. A suitable refractory will cover the lower portion of the tube walls 

Figure 10: Schematic Representation of a Reciprocating Grate Facility 
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by means of studs where the temperatures are the highest and the environment is most 

aggressive from the corrosion and slagging point of view.  

¶ The energy transferred to the boiler will be used for generation of steam and in turn 

generation of electricity. The proposed system of water walled boiler will have radiant 

passes& convective passes for the heat transfer from hot gases: 

¶ Most of the heat transfer will be through radiative heat transfer to the water walled 

tubes close to grate and the tube banks in multiple passes thereafter 

¶ Also, convective heat transfer to the tube banks, super heater tubes and the boiler feed 

water in the economizer. 

¶ The steam generated from the boiler shall be expanded in a steam turbine generator to 

generate electricity. The steam turbine will exhaust steam to a condenser, where it is 

condensed to water.  

¶ The flue gas from the combustion process might contain corrosive materials/gases 

including particulate matter (dust), chlorides, sulphur compounds and traces of heavy 

metal. The type of pollutants and their concentration depends on the composition of 

input waste and combustion conditions. It may be noted that at low temperatures, the 

presence of Sulphur counteracts the attack by chlorides.  

¶ Presence of carbon monoxide due to incomplete combustion can also create problems 

to the super-heater due to its corrosive nature. Our proposed system shall have the 

provision of supplying optimized secondary air to ensure complete combustion of 

fuel.   

¶ Considering the nature of the fuel to be municipal waste, its heterogeneity and 

problems associated with fuel feeding & charging systems, the operating parameters 

are proposed to be 45 bar (a) and 400±5oC of steam at the boiler outlet. The steam 

inlet to the turbine will be 42 bar (a) and 395±5oC, after accounting the losses in the 

piping from boiler to the turbine inlet valve. However will be optimized during 

detailed Engineering. 

As per MoEF & CC notification dated 7th December 2015, all new Thermal Power Plants to 

be installed after 1st January 2017 shall have to meet specific water consumption upto 

maximum of 2.5 m3/MWH and achieve zero waste water discharge. Hence it is essential to 

comply with this directive and therefore Air Cooled Condenser in lieu of conventional Water 

Cooled Condenser shall have to be installed in order to achieve Water Conservation as a 

resource. 

Air Cooled Condenser 

The heat sink selection should be initiated in the early stages of the project development. The 

elements that significantly affect the selection of the heat sink option in a power plant include 

the following: 

¶ Availability and quality of water throughout the year. 

¶ Change in water characteristics, due to change in ambient conditions and seasonal 

variations 
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¶ Disposal of water 

It was proposed to install Air cooled Condenser considering the Water availability & Water 

conservation. The advantage of this system is, minimal or no issues associated with blow 

down, disposal of water and plume formation. A typical arrangement of ACC is shown below  

 

Figure 11: Typical arrangement of Air cooled steam condenser of A-frame design 

2.5.4 Sanitary landfill Facility 

Sanitary landfill has been proposed for the rejects from the waste processing facility and ash 

from Waste to Energy. Landfill has been designed for the average inerts from the proposed 

600 TPD Waste to Energy Project including pre-sorting section, Compost plant and WtE 

Plant. About 2.0Ha of land provided adjacent to proposed Waste to Energy site for 

Construction and Operation of secured Landfill upto 4 years from the date of Commencement 

and future required land will be provided by MCGM for sanitary landfill as per the MSW 

Rules.  
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2.5.4.1 Sanitary Landfill Facility Design Concepts 

Landfill design involves development of concept, adoption of suitable procedure and safety 

considerations. Landfill is a typical combination of different component and each of these 

components has to be designed separately. For this process standard design procedure by 

CPHEEO Manual on Municipal Solid Waste Management, United States Environmental 

Protection Agency's Manual on Solid Waste Management (Subpart - 0, Design Criteria) and 

Municipal Solid Waste (Management & Handling) Rules have been adopted. Design 

concepts for the following components have been developed,  

¶ Assessment of landfill volume and area required 

¶ Landfill life 

¶ Evaluation of concept development plan - Foot Print of Landfill Site 

¶ Design of leachate collection system 

¶ Design of liner system 

¶ Assessment of landfill gas generation 

¶ Design of landfill gas col lection system 

¶ Design of final cover system 

 

2.5.4.2 Landfill Volume 

The volume of the landfill has been estimated based on the topography of the site the 

maximum height that can be achieved as per the drawings and as per the site condition the 

life of land fill will be for a period of 4 years. Approximately 150 tons / day of inert matter 

comprising of silt, sand, rejects from each process line and ash from Waste to Energy shall be 

disposed in the landfill. 

2.5.4.3 Standard Design Requirements 

For design and development of landfill recommendation from MSW Rules, 2016 have been 

adopted. Apart from that CPHEEO Manual and United States Environmental Protection 

Agency's Manual on Solid Waste Management (Subpart - D, Design Criteria) are also been 

referred to establish the design requirements. 

Table 8: Standard Design Requirements for Sanitary Landfill 

landfill Component Requirement Reference 

Bottom Liner / 

Composite Liner 

¶ A 90cm thick compacted clay or amended 

soil (amended with bentonite) of 

permeability not greater than 1x10-7 cm/sec 

¶ A HDPE geomembrane liner of thickness 

1.5mm 

¶ A drainage layer of 300mm thick granular 

MSW Rules, 2016 
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landfill Component Requirement Reference 

material of permeability not greater than 

1x10-2 cm/sec. 

Final Cover ¶ Vegetative layer of 450mm thick with good 

vegetation supporting soil 

¶ Barrier layer of 600mm thick clay/amended 

soil with permeability 1x10-7 cm/sec / Geo-

synthetic clay liner 

¶ Gas venting layer of 450mm thick granular 

material with permeability 1x10-2cm/sec 

MSW Rules, 2016 

Maximum 

Allowable Leachate 

Head with in 

Landfill 

30cm 

USEPA's Manual 

on SWM (Subpart - 

D, Design Criteria) 

Base Slope 1% CPHEEO Manual 

Cover Slope Not steeper than 1:3 CPH EEO Manual 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12: Typical MSW Landfill Base Liner & Capping System 
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2.5.4.4 Design of Leachate Collection System 

The primary function of Leachate Collection System is to collect and convey leachate out of 

the landfill unit and to control the depth of the leachate above the liner. The leachate 

collection system shall be designed to meet the hydraulic performance standard of 

maintaining less than 30cm depth of leachate or head above liner, as suggested by USEPA 

Manual. Flow of leachate through imperfections in the liner system increases with an increase 

in leachate head above the liner. Maintaining a low leachate level above the liner helps to 

improve the performance of the composite liners. 

The main components of leachate collection system are, 

¶ Feeder Pipes 

¶ Header Pipes 

Leachate collection system is a network of pipes by which the leachate is collected through 

feeder pipes and conveyed to header pipes. The design of pipes should consider the following 

factors, 

¶ The required flow using known percolation impingement rates and pipe spacing 

¶ Pipe size using required flow and maximum slope 

¶ Structural strength of the pipes 

 

2.5.4.5 Leachate Collection System and Treatment 

The leachate collection system is a network consisting, 160 mm diameter perforated branch 

pipes at spacing of 10 m connected to 200 mm diameter header pipe. The higher diameter 

pipes are suggested to maintain the uniformity and to take care of clogging and algae growth. 

The pipes should be HDPE perforated pipes with sufficient strength (minimum 6 KSC) and 

should be safe from particulate and bio logical clogging and deflections. The header/ main 

trunk pipe shall be connected to leachate collection sump. The purpose of leachate collection 

sump is to collect the leachate from header pipes. The leachate generated shall be used by 

spraying on windrow and rest of leachate shall be treated through solar evaporation or 

suitable treatment method like Mechanical Vapour Recompression (MVR) or MEE followed 

by ATFD or used for WtE bottom ash cooling. 

Leachate Generation is considerably less compared to size and scale of landfill. Since the 

leachate quantity is having 150 rainy days (maximum). Leachate generating from compost 

facility will be used on windrow platform for waste decomposition & Solar evaporation. 

2.5.4.6 Landfill Gas Management 

Landfill gas is generated as a product of waste biodegradation. For secured landfills which 

receives inert residues and Ash, there shall be no appreciable landfill gas generation. In 

General landfill gas generation is applicable and reckoned where bio degradable waste is also 

disposed into such secured landfills. The objective of this project is to avoid present mode of 
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un regulated dumping which is a source of such un controlled release of landfill gas unless 

such dump is capped.  In landfill sites organic waste is broken down by enzymes produced by 

bacteria in a manner comparable to food digestion, Considerable heat is generated by these 

reactions with methane, carbon dioxide, nitrogen, oxygen, hydrogen sulfide, carbon dioxide 

and other gases as the byproducts, Methane and carbon dioxide are the principle gases 

produced with almost 50 - 50 per cent share, When methane is present in the air in 

concentrations between 5 to 15 per cent, it is explosive, Landfills generate gases with a 

pressure sufficient enough to damage the final cover and largely have impact on vegetative 

cover. Also, because only limited amount of oxygen are present in a landfill, when methane 

concentration reach this critical level, there is a little danger that the landfill will explode, As 

suggested by CPHEEO Manual the gas management strategies should follow the following 

three plans. 

¶ Controlled Passive Venting 

¶ Uncontrolled Release 

¶ Controlled Collection and Treatment 

 

Since landfill site at Deonar is supported by compost plant, gas generation is anticipated to be 

very less. The principal components of landfill gas are Methane (CH4) and Carbon dioxide 

(CO2) and USEPA has identified another 47 type of toxicants and carcinogens liberate from 

the landfill. For landfill site at Deonar a passive gas venting system is proposed. 

2.5.4.7 Design of Final Cover System 

A final landfill cover is usually composed of several layers, each with a specific function. 

The surface cover system must enhance surface drainage, minimize infiltration, support 

vegetation and control the release of landfill gases. The landfill cover to be adopted will 

depend on the gas management system. 

As recommended by the MoEF&CC and CPHEEO the final cover system must consist of a 

vegetative layer supported by a barrier layer and gas vent layer. The final cover system 

proposed for landfill site at Deonar is based on the recommendations of MoEF&CC and 

CPHHEO Manual. The final cover consists of the following components,  

¶ Vegetative layer of 450 mm thick with good vegetation supporting soil 

¶ Drainage layer of 300 mm thick granular material with permeability 1 X 10" cm/sec 

¶ Barrier layer of 600mm thick clay/amended soil with permeability 1 X 10'7 cm/sec 

¶ Passive Gas collection and vent system 

Table 9: Summary of Landfill design 

Landfill Components Design Specification 

Design Life of Landfill 4 Years 

Area 1.99 Ha 

Maximum Leachate Generation 60 m3/day 
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Landfill Components Design Specification 

Feeder Pipes 

Spacing 

Size 

 

10 m 

160 mm diameter 

Header Pipe size 200 mm diameter 

Feeder and Header pipe Material HDPE perforated pipes with sufficient strength 

Liner System ¶ A 90cm thick compacted clay or amended soil 

(amended with bentonite) of permeability not greater 

than 1x10-7 cm/sec 

¶ A HDPE geomembrane liner of thickness 1.5mm 

¶ A drainage layer of 300mm thick granular material 

of permeability not greater than 1x10-2 cm/sec. 

Final Cover system ¶ Vegetative layer of 450mm thick with good 

vegetation supporting soil 

¶ Barrier layer of 600mm thick clay/amended soil with 

permeability 1x10-7 cm/sec / Geo-synthetic clay liner 

¶ Gas venting layer of 450mm thick granular material 

with permeability 1x10-2cm/sec 

 

2.6 WATER REQUIREMENT AND WASTEWATER DETAILS 

As per the proposed project tender conditions it is proposed to meet the water requirement for 

Plant operations should met through the secondary treated water from Ghatkopar STP, it is 

proposed lay the pipe line for a length of around 3.5km from Ghatkopar STP lagoon to 

Deonar Dump site to pump around 4.5 MLD. However, as per the proposal finalized for the 

Module 1 which is 600 TPD of Waste Processing Capacity plant the water requirement is 480 

KLD.  

Table 10: Water Requirement (in KLD) 

Activity 
Water 

Requirement 

Waste Water 

Generation 

Consumption from 

Waste Water 

Pre -Treatment 80 80 -- 

Boiler & Utility Water 

Treatment 
122 122 -- 

Boiler 45 3 -- 

Aux. Cooling Tower 45 7 -- 

Pre-Sorting & Compost/ 

Anaerobic digestion 

Operations 

100 -- -- 

Domestic Consumption 40 -- -- 

FCGS 48 -- -- 

Green Belt -- -- 40 
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Activity 
Water 

Requirement 

Waste Water 

Generation 

Consumption from 

Waste Water 

Ash Quenching -- -- 172 

Total 480 212 212 

 

Net requirement of the proposed project is 480 KLD. 

2.6.1 Water Treatment Plant: 

MCGM has secured approval for conveyance and usage of secondary treated sewage upto 4.5 

MLD from adjoining STP at Ghatkopar. This project envisages a pipeline and a pumping 

station to be constructed for conveyance of the secondary treated sewage to meet the project 

requirements. It is essential to note that the estimation of water requirement as 4.5 MLD is 

based on following: 

1. Waste  Capacity to be processed : upto 3000 TPD 

2. Deployment of Cooling Towers (Water Cooled Condensers). 

3. Ash Pond systems as like in conventional Thermal Power Plants. 

4. Other needs. 

 

The estimated water requirement is 480 KLD which complies with the MoEF&CC 

notification dated 7th December 2015 stipulating 2.5 cum/MWHr as the specific Water 

consumption for the new plants constructed after 2017. 

MCGM has proposed to install the pipe line conveying & pumping system for securing the 

allotment of 4.5 MLD to the Deonar site to meet the present and future requirements. The 

plant operating agency for the current 600 TPD MSW project on behalf of MCGM (Chennai 

MSW Solutions Pvt. Limited) is expected to install the pumping station and conveying 

system as above and meet its plant requirements. In future the project proponent whosoever 

for further expansion of waste processing capacity will also utilize the water infrastructure at 

such terms and conditions as MCGM will prescribe.  

The proposed Waste to Energy plant will install a hydraulically driven Ash Extraction unit 

after the burnout with provision for quenching. The effluent generated from the Water 

Treatment plant will be utilized for the quenching of Ash. Therefore, this plant does not 

require any Ash pond systems. 

Secondary treated sewage with BOD = 37 ppm, COD = 105 ppm may lead to foul smell due 

to stagnant storage for 16 hours apprx. Hence, it is suggested to envisage the aerobic based 

bio logical treatment system upstream of raw water storage tank to reduce the BOD, COD & 

TSS so that foul smell will be avoided. The raw water from Ghatkopar STP will be pumped 

to the one (1) number of RCC storage tank at plant premises and then pumped to the bio 

logical treatment system to remove BOD, COD & TSS. After removal of BOD & COD, the 

treated water will be stored in the process water storage tank of Capacity – 800 m3. The same 

treated water tank shall also be used as a fire water storage tank. The nozzle locations in the 
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treated water tank will be arranged in such a way that always there will be water for fire 

fighting application. 

Table 11: Design inlet water quality from Existing STP lagoon at Ghatkopar 

Parameters Value 

pH 7.1 

Oil & Grease BDL 

BOD 37 PPM 

COD 105 PPM 

Total Suspended Solids 69 PPM 

Colour Greenish 

Temperature 28°-30° C 

Free Ammonia 18.48 PPM 

Dissolved Oxygen 29 PPM 

Chlorides 312 PPM 

Total Dissolved Solids (TDS) 800 ppm (Assumed) 

Silica 15 ppm (Assumed) 

Total Hardness 300 ppm (Assumed) 

 

2.6.2 Process Description of Proposed Treatment Scheme for Raw Water 

The water requirement for the power plant will meet the requirement from the secondary 

treated water from Ghatkopar sewage treatment plant.  Considering the Water Availability at 

project site the plant is equipped with Air Cooled Condenser which will reduce the water 

consumption to a great extent and in turn reduce the water discharge. 

It is proposed to construct water intake line from Ghatkopar STP to pump secondary treated 

water to cater the raw water requirement of proposed plant.  

Construct Sewage Water intake line from existing STP, Ghatkopar. The Secondary Treated 

water from the STP lagoon shall be pumped to the receiving chamber at proposed WtE plant. 

The capacity of plant has been proposed to meet requirement of process water i.e, 480 KLD.

  

2.7 ENERGY AND POWER REQUIREMENT AND ITS SOURCE 

The proposed power generation capacity is from 4 MW to 8 MW with advance technologies. 

The generation voltage is 11 KV which will be stepped up to 33 KV level and proposed to 

connect at nearest substation. The energy requirement for operating the proposed Facility is 

about 18% of the total power generated in the facility. The energy after in-house consumption 

will be exported to Grid by connecting it to nearest substation sufficient capacity.  

DG Set to cater Emergency needs (750 KVA) are proposed for power backup. 
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2.8 EMPLOYMENT DETAILS 

In the proposed facility, about 100 full time employees and 80 contractual employees will be 

employed for project operation.  

Table 12: Employment Details 

Administration Staff  

Plant Head 01 

Finance and Accounts 02 

Safety Officer 01 

Environmental Engineer 02 

HR and Admin 04 

SCM & Stores 04 

Weigh Bridge staff 04 

Security 20 

Waste to Energy Plant 

Engineers 20 

Operators 20 

Technicians 10 

Chemist  

Presorting, Compost Plant & SLF 

Shift Incharges 04 

Operators  08 

Unskilled Labour 

Operations 50 

Office assistants and housekeeping 10 

Drivers for plant operations 20 

Total 180 

 

2.9 OPERATION AND MAINTENANCE PLAN FOR LANDFILL 

2.9.1 Placement of Waste/Inert in the Landfill 

The objective is to emplace the waste with minimum handling into its final position within 

the landfill in accordance with the design objectives without compromising safety, 

environment or the local amenity. Areas where waste is to be placed will be set out for line 

and level in advance of tipping, so that the waste is placed in accordance with the detailed 

construction plan.   

The waste deposition in the landfill will be started at the lowest end proceeding upwards. 

Every discharged load into the tipping area will be visually inspected by a designated 

operator. This could be a machine driver or the landfill operator depending upon the traffic 
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density. Working area personnel should be trained and competent at waste identification in 

order that they can recognize waste, which may be non-confirming. In event of reasonable 

doubt as to the waste acceptability the operator should inform the site manager immediately. 

The consignment should be isolated pending further inspection.  

Once the waste has been discharged from the vehicle it should be layered, compacted and 

consolidated to ensure that tipping areas remain well defined and tipping slopes are 

maintained at the designed gradients. 

2.9.2 Waste Compaction 

It is a good operational practice to level and compact the waste as soon as it is discharged at 

the working areas. Due to the high cost, and difficulty of obtaining approval for Landfill sites, 

it is desirable to explore all options to maximize the use of airspace to extend the life of 

operating facilities. Better compaction is a valuable tool in achieving this objective.   

Other benefits 

Ɇ Extends the life of the facility. 

Ɇ Reduces settlement. 

Ɇ Reduces litter and vermin foraging problems. 

Ɇ Reduces the possibility of wind or water erosion of Landfills 

Ɇ Reduces the amount of cover material consumed leaving more space for refuse. 

Ɇ Reduces leachate generation 

Ɇ Provides a more solid and trafficable working surface. 

Ɇ Reduces potential problems with Landfill caps after closure.   

Daily Cover   

The advantages of using daily cover are primarily in preventing wind blow, prevention of 

odours, deterrence to scavengers, birds and vermin and in improving the site's visual 

appearance. Soils will give a pleasing uniform appearance from the site boundary. 4 to 6 

inches of soil/silt or rejects from refinement will be applied after each day’s activity.   

Intermediate Cover  

Waste will be covered at the end of each working day with a daily cover. If a stretch of waste 

is not to be filled over in the immediate future (for example - for one month), it will be 

covered with a thicker interim cover. Prior to the commencement of monsoon season, an 

intermediate cover of 40-65 cm thickness of soil should be placed on the landfill with proper 

compaction and grading to prevent infiltration during monsoon. The intermediate cover will 

follow the slopes and grading of the underlying waste. Placement of tarpaulin covers may be 

required at locations where either stagnation is observed or at locations where there is a 

possibility of erosion of the interim cover. 
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Final Cover  

The landfill cover system will extend above the elevations denoted. The total height of the 

waste when completed filled to the planned height; the landfill will be capped as per the 

SMW 2016 Rules. The waste will be graded to the necessary stable slopes. Passive Gas vents 

will be suitably placed so that the small quantity of gas that is formed would be released. The 

possibility of having large quantity of landfill gases is very less as the waste going into the 

landfill would be of inert nature. A clay liner of 600mm would be placed on the gas 

collection media. A drainage layer of 150mm thick is placed over the clay over which a soil 

layer of 300 mm thick and 150mm thick soil layer would be placed for vegetation. A separate 

drainage outlet provided for such water by way of drainage chutes. With the final Closure in 

place, there would be an advantage of reducing Leachate substantially.   

Vegetative Cover  

The main aim of the vegetative cover is to see that topsoil cover is not eroded. In order to do 

so, the SMW Rules, 2016 suggest a vegetative cover that should be provided over the 

completed site in accordance with the following specifications:   

¶ Selection of locally adopted non-edible perennial shrubs which are resistant to drought 

and extreme temperatures  

¶ Shrubs grown should be such that their roots do not penetrate more than 30 mm. This 

condition shall apply till the landfill is stabilized.  

¶ Selected plants should have ability to thrive on low-nutrient soil with minimum nutrient 

addition. 

2.9.3 Operation and Maintenance of Vehicles, Machinery and Support Infrastructure 

Regular maintenance is considered as the most important function of the project. A dedicated 

Maintenance department shall be in place in the organizational hierarchy. The maintenance 

department will have two separate departments within viz Mechanical & Electrical.   

The Mechanical department will have individual heads and dedicated crew for   

¶ Regular maintenance of processing machinery 

¶ Automobile maintenance  

The electrical department will have individual heads and dedicated crew for   

¶ Regular maintenance in shifts for helping operations 

¶ For monitoring & maintaining substation, transformer cabling. 

Enough care will be taken during installation of Electrical cables with ground mark boards in 

order to avoid the possibility of mobile machinery and other site excavations damaging the 
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cables. Where necessary overhead, cable laying will be laid over ground with suitable 

protection cover to avoid such eventuality.  

Maintenance of machinery will be carried out on the basis of chalked out daily, weekly, 

fortnightly and monthly checks related to  oil level, greasing, condition of rotating 

equipment. Appropriate standardized procedures will be in place for monitoring the 

maintenance programs. Separate garage shed is contemplated in the layout. Work shop 

facilities will have turning, machining and all other standard work shop equipment including 

welding transformers as basic Infrastructure.   

Routine Maintenance Standards  

In order to ensure smooth and uninterrupted operations, routine maintenance of the Project 

Facilities will be undertaken which is as follows:   

¶ Preventive maintenance schedules would be drawn and prompt repairs undertaken for 

weighbridges, aeration bays, leachate collection and treatment system, electrical items, 

drains, internal roads, sieving machinery, lighting and fencing. 

¶ Horticultural maintenance 

¶ Repairs to equipment, structures  and other civil works which are part of the Project 

Facilities 

¶ Keeping the Project Facilities in a clean, tidy and orderly condition and taking all 

practical measures to prevent damage to the Project Facilities or any other property on 

or near the Site 

¶ Undertaking maintenance works in accordance with the O&M Plan and O&M Manual 

prepared.  

¶ Preventing, with the assistance of law enforcement agencies, where necessary, any 

unauthorized entry to and exit from and any encroachments including any 

encroachments on the Site  

Taking all reasonable measures for the safety of all the workmen, material, supplies and 

equipment brought to the Site.  Explosives, if any, will be stored, transported and disposed of 

in accordance with Applicable Laws/Applicable Permits.   

  



Municipal Corporation of Greater Mumbai (MCGM)  

 
EIA report for development of 600TPD Waste to Energy project at Deonar, Mumbai 

79 

CHAPTER 03 - DESCRIPTION OF ENVIRONMENT 

(BASELINE ENVIRONMENTAL STATUS) 
 

3.1   INTRODUCTION 

The Environmental Impact Assessment study report will give an assessment of the various 

environmental impacts likely to be caused on the surrounding nature in and around the 

proposed project. It will also incorporate the appropriate control measures required to be 

adopted or implemented in order to minimize the adverse effects thereof.  

3.2    SCOPE OF WORK 

In order to carry out such assessment study, it is first necessary to delineate and define the 

existing environmental factors in and around the proposed project on the existing 

environmental scenario which will include various environs like ecology, flora-fauna, socio 

economic profiles, environmental quality in respect of air, water, noise & soil etc. 

3.3 BASELINE ENVIRONMENTAL STATUS 

This section of the report gives description of the existing environmental conditions within 

the project area, which constitutes the baseline for the study. Natural conditions are often 

critical when designing and constructing infrastructure works.  The assessment of baseline 

studies of the appropriate environmental parameters, which may be affected by the project 

implementation, is a pre-requisite for any Environmental Impact Assessment (EIA) study. 

M/s. Fine Envirotech Engineers is appointed as EIA Consultants to carry out the 

Environmental Impact Assessment (EIA) study for the proposed project site incorporating 

baseline data for various Environmental Components, viz, air, water, noise, land and 

biological along with the parameters of human interest and to prepare Environmental 

Management Plan (EMP) for mitigation adverse impacts. Lab estimations for various 

parameter were carried out by M/s. Horizon Services- Analytical laboratory (NABL 

certificate is attached as Annexure 3) The baseline environmental data has been carries out in 

post monsoon season i.e. Sept 2020 to November 2020. 

3.4 ENVIRONMENTAL STUDY AREA  

The proposed WtE site is the part of existing Deonar dumpsite. The area of 12.2 Ha land is 

earmarked for developing the WtE plant. The North-east side of the site is surrounded by 

Creek with mangrove vegetation, whereas, South-west side is habituated area, mostly slums. 

Important organizations and industries, such as BARC, HPCL, BPCL, RCF and Tata Power 

are located beyond 5 km radius of the project, but within 10 km. Mumbai airport is also 

located at about 7km from the site.  The various 8 locations selected on the merits of 

environmental settings are indicated in the Table 17 and Figure 17 
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Table 13: Environmental Study Area 

Sr. No Environmental Parameters  Location Code Location Pointer 

1. Ambient Air Quality  AAQ 
 

2. Noise Level  NL 
 

3. Soil Quality  SQ 
 

4. Surface Water  SW 
 

5. Ground Water  GW 
 

 

 

Figure 13: Environmental Study Locations 

3.5 TOPOGRAPHY & GEOLOGY 

The geological formations found in Mumbai include the Deccan Basalts and its acid variants, 

volcanic tuffs, intertrappean sediments, dykes, laterite and alluvium. The geology of Mumbai 

Island is rather unusual compared to that of the main Deccan flood basalt province, 

particularly the Western Ghats in several aspects.   The Mumbai Island has ridges along its 

western and eastern sides running north– south, with broad intervening lowlands between the 

ridges. The eastern ridge exposes amygdaloidal basalt which in places is albitized and shows 

pillow structures, red ash, breccia, trachyte, rhyolite and green, black or brown stratified ash. 

Red ash breccias are lateritized at some places. On the other hand, the western ridge mainly 

consists of stratified, coarse-grained acid tuff, stratified yellow–brown ash, massive lava flow 

of andesitic composition and columnar joints. Inter-trappeans on Mumbai Island, especially 
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at Worli Hill, have high yield of many fossil animals and plants. Most of the island consists 

of amygdaloidal basalts and mafic pyroclastic rocks dipping 7–12° W (Sethna 1999).  

Structural features such as joints, shear zones and intrusions have also affected the 

morphological setup of the entire Mumbai region. These effects are clearly reflected in the 

coastal geomorphology and in the naturally distinct land units of the region. On the basis of 

different geomorphic features, the area has been divided into three distinct geomorphic land 

units and categorized as: (1) denudational, (2) fluvial and (3) coastal landform. Denudational 

landforms are formed as a result of active processes of weathering, mass wasting and erosion 

due to the action of exogenic agents upon the exposed rocks. During these processes, the 

rocks on the land surface are worn away and the result is an overall lowering of the land 

surface. 

3.5.1 Land environment 

Existing Land use of the proposed site 

Waste to Energy (WtE) project is proposed in the existing Deonar dumpsite. The Deonar 

dumping ground is a waste dumping ground or landfill in the city of Mumbai located 

in Deonar, an eastern suburb of the city, it is India's oldest and largest dumping ground, set 

up in 1927. Currently, the waste dumpsite at Deonar receives approximately 2000 TPD of 

waste from Mumbai which includes approximately 800 tonnes of MSW and 1,000 TPD of 

construction and demolition (C&D) waste. Entire waste is being dumped in an unorganized 

way, this causes environmental damage, which makes the surrounding residents like 

Chembur, Govandi and Mankhrud are unfit for habitation.  

The propose project mainly emphasizes to be an Environmental Management Plan (EMP) for 

the existing pollution levels and to provide a suitable mitigation measures to drastically 

reduce the present air emissions from the dumpsite as well as pollution in the surrounding 

area of the project site. The project also aims to utilize around 600 TPD of waste, thus 

minimizing the dumping activity at site as presently practicing. The proposed project also 

aims to reduce all the pollution levels of all environmental components (Air, Water, Noise, 

Soil, etc.,) within the stipulated environmental standards. 

Land Use and Land Cover (LULC) of 10 km radius 

LULC details help to understand existing land utilization pattern in study area and analyze 

likely changes expected due to proposed project activity. As part of baseline studies primary 

& secondary data was collected and analysed for preparation of LULC map of study area. 

Survey of India (SOI) toposheets of 1:50,000 scale No E43A16, E43G13 and E43B4 were 

used for baseline studies. Toposheets were used for geographic reference of study area wrt 

satellite image to make one-to-one co-ordination between both data for superimposing project 

location. Site visits were carried out for ground validation to facilitate interpretation of the 

False Color Composite (FCC) imageries. Earth Resource Data Analysis System (ERDAS) & 

https://en.wikipedia.org/wiki/Deonar
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Geographical Information System (GIS) software was used for data analysis, area, distance 

calculations and visual interpretation of FCC imageries by site visits. 

Preparation of LULC map   

The satellite data was obtained from NRSC after identification of applicable satellite data grid 

based on study area boundary. The image was corrected for radiometric and geometric errors. 

Universal Transverse Mercator (UTM) projection was chosen due to its easy application and 

widespread usage throughout the world. More importantly, UTM projections are best suited 

for small areas that lie within a single zone.  

Identified toposheets within the study area were digitally scanned and geo referenced using 

Ground Control Points (GCPs). The satellite data was geometrically rectified by 

superimposing on toposheet in digital domain for creation of correct geo referenced database. 

The co-registration of spatial features and GCPs with topo sheet was verified using swipe tool 

available with the ERDAS imagine viewer.  

The LULC map of study area was developed as per standard LULC Level-1 & Level-2 

classification system of NRSC/ ISRO to represent the map in 1:50000 scale and shown as 

Figure 14 and Table 14 gives LULC pattern of the study area and site contour Map shown as 

Figure 15 

Table 14: Land use pattern of the study area 

Level-1 Level-2 

Classes Area (ha.) % area Classes Area (ha.) % area 

Built-Up 16258 48 Urban 16158 48 

Forest 4953 15 
Deciduous 551 2 

Swamp/ mangrove 4402 13 

Water 

bodies 
2445 8 

River/Stream/ 

Canal 
2104 6 

Lake/ Inland water 538 2 

Wetlands 8840 26 Coastal Wetland 8765 26 

Wastelands 1105 3 Scrub land 1080 3 

 

 

 

 



Municipal Corporation of Greater Mumbai (MCGM)  

 
EIA report for development of 600TPD Waste to Energy project at Deonar, Mumbai 

83 

 

Figure 14: LULC map of the study area 

 

Figure 15: Contour map of the study area 
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3.6    ANALYSIS OF IMD DATA 

Regional meteorological scenario helps to understand the climatic factors. It also helps in 

identifying the sampling stations for predicting the post project environmental scenario. 

Meteorological scenario exerts a critical influence on Air Quality as the pollution arises from 

the interaction of atmospheric contaminants with adverse meteorological conditions such as 

temperature inversions, atmospheric stability and topographical features like hills, canyons 

and valleys. The critical weather elements that influence air pollution are wind speed, wind 

direction, temperature which together determines atmosphere stability. Hence it is 

indispensable part of any air pollution studies and requires interpretation of baseline 

information. The temperature, humidity, rainfall and wind speed data as per IMD, Mumbai 

(Santa Cruz) are presented in Table 15. 

Table 15: Meteorological Data from IMD (1981-2010) 

IMD Station Mumbai (Santa Cruz)  Lat:19° 07’ 00“& Lon: 72° 51’ 00”, MSL 15 m, Distance from proposed 

site 10 km NW. 

Month Temperature (°C) Relative 

Humidity (%) 

Rainfall Mean 

Wind 

speed 

(m/s) 

pre 

dominant 

direction 

from 
Mean 

Max 

Mean 

Min 
Highest 

Lowes

t 
Max Min 

Monthly 

(mm) 

No of 

rainy 

days 

Jan 31.1 17.3 35.1 13.2 70 49 0.3 0 5.6 NW 

Feb 31.3 18.2 36.4 14.368 68 47 0.4 0.1 6.5 NW 

Mar 32.8 21.4 38 17.569 69 51 0 0 7.1 NW 

Apr 33.2 24.2 37.6 21.1 69 59 0.1 0 7.8 NW 

May 33.6 27.0 36.1 24.4 70 65 11.3 0.8 9.2 W 

Jun 32.4 26.6 34.9 23.2 79 74 493.1 13.6 10.9 W 

Jul 30.4 25.5 32.3 23.4 85 81 840.7 22.9 12.2 W 

Aug 30.0 25.1 31.5 23.5 86 81 585.2 21.5 11.0 W 

Sep 30.7 24.8 33.1 23.0 85 76 341.4 13.9 6.9 W 

Oct 33.4 23.8 36.3 20.3 74 63 89.3 3.4 5.3 NW 

Nov 33.7 21.3 35.8 17.6 63 54 9.9 0.6 5.2 NW 

Dec 32.4 18.5 35.1 14.5 65 51 1.6 0.2 5.1 NW 

Source: IMD- Climatological Tables 1981-2010 

 

METEOROLOGICAL SCENARIO OF THE STUDY AREA 

Wind speed and direction data recorded during the study period is useful in identifying the 

influence of meteorology on the air quality of the area. The meteorological data recorded at 
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the site for the study period is used for the preparation of the wind rose on sixteen- sector 

basis (N, NNE, NE, ENE, E, ESE, SE, SSE, S, SSW, SW, WSW, W, WNW, NW and NNW).   

The maximum and minimum temperatures, relative humidity, rainfall recorded, wind speed 

and predominant wind direction observed are given in Table 16 

Table 16: Observed Meteorological Data Onsite 

Period 
Temp (oC) 

Relative Humidity 

(%) Rainfall 

(mm) 

Predominant 

wind 

direction Min Max Min Max 

September 2020 26 29 65 84 51.8 W 

October 2020 26 32 64 71 29 NW 

November 2020 25 31 49 56 0.08 NW 

WIND PATTERN 

The detailed analysis of wind pattern for the study period is given in the Table 17 and the 

wind rose diagrams are shown in the Figure 16 

The predominant wind direction in the Post-Monsoon Season (September 2020 to November 

2020) is NW with average wind speed of 2.18 m/s and calms were recorded 22.92%. 

Table 17: Frequency distribution table for Post Monsoon (September 2020 to November 2020) 

Wind directions Wind classes (m/s) Total 

0.5 -  2.0 2.0 -  3.5 3.5 -  5.0 > 5.0 

N 0.00 2.08 2.08 0.00 4.17 

NNE 2.08 2.08 0.00 0.00 4.17 

NE 4.17 2.08 0.00 0.00 6.25 

ENE 0.00 0.00 2.08 0.00 2.08 

E 0.00 0.00 2.08 0.00 2.08 

ESE 0.00 2.08 2.08 0.00 4.17 

SE 2.08 4.17 0.00 0.00 6.25 

SSE 0.00 4.17 0.00 0.00 4.17 

S 2.08 0.00 0.00 0.00 2.08 

SSW 0.00 2.08 0.00 0.00 2.08 

SW 0.00 2.08 0.00 0.00 2.08 

WSW 0.00 4.17 0.00 0.00 4.17 

W 0.00 2.08 4.17 0.00 6.25 

WNW 0.00 6.25 2.08 0.00 8.33 

NW 0.00 8.33 2.08 0.00 10.42 

NNW 0.00 4.17 4.17 0.00 8.33 

Sub-Total 10.42 45.83 20.83 0.00 77.08 
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Wind directions Wind classes (m/s) Total 

0.5 -  2.0 2.0 -  3.5 3.5 -  5.0 > 5.0 

Calms (<0.5 m/s) 22.92 

Total  100 

Note: 1. Average Wind Speed is 2.18 m/s 

           2. All values are in percentages 

 

 

Figure 16: Wind rose diagram 

3.7 AIR QUALITY 

The study on baseline ambient air quality status in the project area is an essential and primary 

requirement for assessing the impacts on air environment due to any proposed developmental 

activity. The baseline studies on air environment include identification of specific air 

pollution parameters expected to have significant impacts and assessing their existing levels 

in ambient air within the impact zone.  

To assess the baseline status of ambient air quality in the study area monitoring is undertaken 

to ascertain the baseline pollutant concentrations in ambient air. 

3.7.1 Selection of Monitoring Stations 

The locations for ambient air quality monitoring study were selected within the 10 km radius 

of the proposed project. Ambient air quality was monitored on 8 locations to generate 

representative ambient air quality data. The details of location are given in Table 18  
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Table 18: Air Quality Monitoring Locations  

Sr. 

no. 

Study Location Location Code Distance 

(in km) 

1 Project Site AAQ 1 --  

2 Near Metro Hospital, Ghatkopar-

Mankhurd Link Road  

AAQ 2 1.45 W 

3 Ramabai Ambedkar Nagar, Deonar  AAQ 3 1.44 NW 

4 Tilak Nagar, Ghatkopar  AAQ 4 3.44 NW 

5 Maheshwar Nagar, Ghatkopar  AAQ 5 2.90 NW 

6 Laxmi Nagar, Vikhroli  AAQ 6 3.03 N 

7 Maharashtra Nagar, Sion-Panvel 

Expressway  

AAQ 7 2.23 S 

8 Dattaguru Society, Govandi West  AAQ 8 2.44 SW 

 

3.7.2 Methodology 

Ambient Air Quality Monitoring locations were monitored on 24 hourly average bases as per 

guidelines of Central Pollution Control Board (CPCB) and National Ambient Air Quality 

Standards (NAAQS). Ambient Air Quality Standards stipulated by CPCB are presented in 

Table 19. 

Table 19: Ambient Air Quality Monitoring Standards (CPCB) 

Pollutant Time 

Weighted 

Average 

Concentration in Ambient Air 

Industrial, 

Residential, 

Rural And 

Other Areas 

Ecologically 

Sensitive Area 

(Notified by 

Central Govt.) 

Methods of 

Measurement 

Sulphur Dioxide 

(SO2) (mg/m3) 

Annual * 

 

24 

hours** 

50 

 

80 

20 

 

80 

- Improved West & 

Gaeke method 

- Ultraviolet  

Fluorescence 

Nitrogen Dioxide 

(NO2) (mg/m3) 

Annual * 

 

24 

hours** 

40 

 

80 

30 

 

80 

-Modified Jacob & 

Hochheiser method. 

(Na – Arsenite) 

Chemiluminescence 

Particulate Matter  

(Size less than 10 

mm) or PM10 

mg/m3 

Annual * 

 

24 
hours** 

60 

 

100 

60 

 

100 

- Gravimetric 

- TOEM 

- Beta Attenuation 

Particulate Matter 

(Size less than 2.5 

mm) or PM2.5 

mg/m3 

Annual * 

 

24 
hours** 

40 

 

60 

40 

 

60 

-Gravimetric 

-TOEM 

- Beta Attenuation 

Carbon Monoxide 

(CO) (mg/m3) 

8 hours** 

 

1 hour 

2 

 

4 

2 

 

4 

-Non dispersive infra 

red (NDIR) 

Spectroscopy 
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Pollutant Time 

Weighted 

Average 

Concentration in Ambient Air 

Industrial, 

Residential, 

Rural And 

Other Areas 

Ecologically 

Sensitive Area 

(Notified by 

Central Govt.) 

Methods of 

Measurement 

Ozone (O3) µg/m3 8 Hours * 

 

1 Hour ** 

100 

 

180 

100 

 

180 

-UV Photometric  

-Chemiluminescence  

-Chemical Method  

Lead (Pb) µg/m3 Annual *  

 

24 Hours 

** 

0.50  

 

1.0 

0.50  

 

1.0 

-AAS/ICP Method 

after  sampling on 

EPM 2000 or 

equivalent filter 

paper  

-ED-XRF using 

Teflon filter  

Ammonia (NH3), 

µg/m3 

Annual *  

24 Hours 

** 

100  

400 

100  

400 

-Chemiluminescence  

-Indophenol method  

Benzene (C6 H6), 

µg/m3 

Annual * 05 05 -Gas 

Chromatography  

(GC) based 

continuous analyzer  

-Adsorption and 

desorption followed 

by GC analysis  

Benzo(a)Pyrene 

(BaP) Particulate 

phase only, ng/m3 

Annual * 01 01 -Solvent extraction 

followed by 

HPLC/GC analysis  

 

3.7.3 Ambient Air Quality Monitoring  

The ambient air quality monitoring data are presented in Table 20.   
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Table 20: Ambient Air Quality Monitoring Results (Summary) 

Parameters  

 

Unit  Location Avg. Min. Max.  Limits  

AAQ 1 AAQ 2 AAQ 3 AAQ 4 AAQ 5 AAQ 6 AAQ 7 AAQ 8 

Sulphur  

Dioxide 
μg/m3 21.5 18.3 17.3 19.8 17.6 14.7 15.9 16.9 17.8 14.7 21.5 80 

Nitrogen 

Dioxide 
μg/m3 102 23.8 24.6 21.6 20.4 22.7 21.7 23.5 32.5 20.4 102 80 

Particulate 

Matter (10) 
μg/m3 178 55.9 47.2 58 47.9 51.4 55.7 50.5 68.1 47.2 178 100 

Particulate 

Matter (2.5) 
μg/m3 155 28 25.6 24.7 22.5 24.7 32.8 24.3 42.2 22.5 155 60 

Carbon 

Monoxide 
mg/m3 1.2 0.41 0.35 0.42 0.37 0.41 0.52 0.31 0.5 0.3 1.2 2 

Methane 
mg/m3 52.1 0.02 0.02 0.02 0.02 0.02 0.02 0.02 6.53 0.02 52.1 650  

Hydrogen 

Sulphide  
μg/m3 119.2 0.02 0.02 0.02 0.02 0.02 0.02 0.02 14.9 0.02 119.2 120 

*Acceptable levels of Air Quality as per MSW Rules, 2016 
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Figure 17: Ambient Air Quality 

3.7.4 Observation and Conclusion  

3.7.4.1 Sulphur Dioxide (SO2) 

The average value of the SO2 within study observed was 17.8 µg/m3. The maximum average 

value of SO2 was 21.5 µg/m3 at project site and minimum of 14.7 µg/m3 near Laxmi Nagar, 

Vikroli.  The SO2 values are below permissible level of 80µg/m3.  

 

3.7.4.2 Oxides of Nitrogen (NOx) 

The average value of the NOx within study observed was 32.5 µg/m3. The maximum average 

value of NOx was 102 µg/m3 at Project Site which is exceeding the NAAQS of 80 µg/m3 for 

Industrial, Residential, Rural and Other Areas due to ongoing activity of dumping of 

municipal solid waste at site. And minimum of 20.4 µg/m3 near Maheshwar Nagar, 

Ghatkopar.  The NOx values are below permissible level 80µg/m3.  

The levels are likely to come down with systematic management of waste with proposed 

project. 

 

3.7.4.3 Particulate Matter (PM10)  

The average value of PM10 recorded at site was 68.1 µg/m3.The maximum value of 178 µg/m3 

at project site which is exceeding the NAAQS of 100 µg/m3 for Industrial, Residential, Rural 

and Other Areas due to ongoing activity of dumping of municipal solid waste at site and 

minimum 47.2 µg/m3 were recorded at Ramabai Ambedkar Nagar. 

The levels are likely to come down with systematic management of waste with proposed 

project. 
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3.7.4.4 Particulate Matter (PM2.5)  

The maximum value of PM2.5 was 155 µg/m3 at project site which is exceeding the NAAQS 

of 60 µg/m3 for Industrial, Residential, Rural and Other Areas due to ongoing activity of 

dumping of municipal solid waste at site and a minimum 22.5 µg/m3 were recorded at Project 

site and Maheshwar Nagar respectively. The average value of 42.2 µg/m3 was observed within 

study area.  

The levels are likely to come down with systematic management of waste with proposed 

project. 

 

3.7.4.5 Carbon Monoxide (CO) 

The average value of PM10 recorded at site was 0.5 mg/m3.The maximum value of 1.4 mg/m3 

at project site and a minimum 0.3 mg/m3 were recorded at Dattaguru Society, Govandi West.  

3.7.4.5 Methane  

Values of Methane are found to be well within the limits of Acceptable levels of Air Quality 

as per MSW Rules, 2000 

 

3.7.4.6 Hydrogen sulphide 

Maximum value of hydrogen sulphide was observed at project site (119.2 μg/m3) which is 

very close to the acceptable limits (120μg/m3) as per MSW Rule 2016, due to ongoing 

activity of dumping of municipal solid waste at site. 

The levels are likely to come down with systematic management of waste with proposed 

project. 

3.8 AMBIENT NOISE LEVELS 

The ambient noise levels were monitored at the selected 8 locations within the study area 

during day and nighttime. Equivalent noise level is a scale for measurement of long-term 

noise exposure and has been accepted by International Standard Organization for the 

measurement of both communities. 

3.8.1Methodology  

The baseline noise data has been measured using 'A' weighted Sound Pressure Level Meter 

(SPLM). The sound pressure level measurement in the outside environment was made using 

SPML. The main objectives of the study conducted are: 

¶ Assessment of background noise levels. 

¶ Identification and monitoring the major noise sources. 

¶ To assess the impact of noise of general population. 
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3.8.2 Monitoring Locations 

To establish the baseline noise scenario, results of noise level monitoring carried out during 

the study period at 8 locations in the study area have been considered.  These locations are 

given in following table 21. 

Table 21: Noise Quality Monitoring Locations 

Sr. no. Study Location Location Code Distance  

(in km) 

1 Near Project Site NL 1 --  

2 Near Metro Hospital, Ghatkopar-

Mankhurd Link Road  

NL 2 1.45 W 

3 Ramabai Ambedkar Nagar, Deonar  NL 3 1.44 NW 

4 Tilak Nagar, Ghatkopar  NL 4 3.44 NW 

5 Maheshwar Nagar, Ghatkopar  NL 5 2.90 NW 

6 Laxmi Nagar, Vikhroli  NL 6 3.03 N 

7 Maharashtra Nagar, Sion-Panvel 

Expressway  

NL 7 2.23 S 

8 Dattaguru Society, Govandi West  NL 8 2.44 SW 

 

3.8.3 Noise Monitoring Frequency 

At each ambient noise monitoring station, Leq. noise level has been recorded at hourly 

intervals for 24 hours. Readings were taken by keeping the noise recording instrument on for 

fifteen (15) minutes for each reading. The permissible noise level (CPCB Standards) are given 

in Table 22.  The result of the noise level monitoring is represented in Table 23. 

Table 22: Permissible Noise Level (CPCB Standards) 

Area Category of Area 
Permissible Limit 

Leq Day time Leq Night time 

A Industrial Area 75 70 

B Commercial Area 65 55 

C Residential Area 55 45 

D Silence Zone 50 40 

Note - 1 Day time is reckoned in between 6.a m and 10 p.m.  

Note - 2 Nighttime is reckoned in between 10 p.m. and 6 p.m. 

 

 

Table 23: Ambient Noise Level  
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  Noise Levels dB(A) 

Sr. no. Study Location Day Time  Night Time 

1 Near Project Site 
51.6 40.3 

2 Near Metro Hospital, Ghatkopar-

Mankhurd Link Road  44.8 38.5 

3 Ramabai Ambedkar Nagar, Deonar  52.1 41.1 

4 Tilak Nagar, Ghatkopar  
41.4 35.6 

5 Maheshwar Nagar, Ghatkopar  
51.4 40.5 

6 Laxmi Nagar, Vikhroli  
52.2 40.3 

7 Maharashtra Nagar, Sion-Panvel 

Expressway  50.1 41.1 

8 Dattaguru Society, Govandi West  
51.1 42.1 

 

Day Time: 06:00 am to 10:00 pm 

Night Time: 10:00 pm to 06:00 am  

 

 

Figure 18:  Ambient Noise Levels in Study area  
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3.8.4 Observation and Conclusion  

Noise monitoring was carried out at 8 locations. The Table 22 depicts permissible Noise 

Levels (CPCB Standards) whereas Table 23 indicates noise data for project areas.  

Noise levels studied in the project area show that the levels of noise are lower than the 

permissible limits both during the day as well as at night time. 

3.9 WATER QUALITY 

The nearest surface water body of the site is part of Thane creek. The visual observation of 

the creek water appears polluted, however, the mangroves around it is still in good health. 

This can be attributed to very high resilience of mangroves for pollution and contamination. 

The source of pollution to the creek water is partly due to leachate from present dump as well 

as from discharge of oily and other contaminants of recycling activities across the creek.  The 

details of the location for Surface water samples are given in Table 24. 

Table 24: Surface water and Groundwater Quality Monitoring Locations 

Sr. No. Code No Location 

Surface Water  

1. SW1 Thane Creek  near Project Site 

2. SW2 Thane Creek  near Vashi Bridge 

 

3.9.1 Surface Water Quality  

Surface water samples were collected from two locations and was analysed for 

physicochemical and biological parameters and the result of the same are given in Table 25 

below.  

Table 25: Analysis Results of Surface Water Quality of the Study Area (Thane Creek) 

Sr. 

No. 

Parameters Thane 

creek 

near 

project 

site 

Thane creek 

near Vashi 

Bridge 

Standards  

(IS 

10500:2012) 

Units 

1 Colour 5 4 5 Hazen 

2 Temperature 26 25 - OC 

3 Turbidity 12.1 21.3 1 NTU 

4 pH 6.7 7.1 6.5-8.5 --- 

5 Conductivity 714 720 - µS/cm 

6 TDS 569 590 500 mg/l 

7 Dissolved Oxygen 6.9 6.2 - mg/l 

8 Total Hardness 91 101 200 mg/l 

9 Ca-Hardness 78 82 - mg/l 
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Sr. 

No. 

Parameters Thane 

creek 

near 

project 

site 

Thane creek 

near Vashi 

Bridge 

Standards  

(IS 

10500:2012) 

Units 

10 Calcium as Ca2+ 35 36 75 mg/l 

11 Magnesium  as Mg2+ 2.03 2.0 30 mg/l 

12 Chlorides 95.9 94.6 250 mg/l 

13 Total Alkalinity 125 230 200 mg/l 

14 Phenolphthalein Alkalinity 0 0 - mg/l 

15 Ammonical Nitrogen 1.10 1.1 0.5 mg/l 

16 Sulphate 236 245 200 mg/l 

17 Nitrate 6.0 6.0 45 mg/l 

18 Phosphate 0.33 0.31 - mg/l 

19 Fluoride 0.71 0.69 1.0 mg/l 

20 Sodium 63 62 - mg/l 

21 Potassium 22 21 - mg/l 

22 COD 302 310 - mg/l 

23 BOD 95 98 - mg/l 

24 Total Coli forms 166 150 00 Org/100ml 

25 F. Coli. 48 42 00 Org/100ml 

As pH <8.3 ; Phenolphthalein alkalinity = 0 BDL: Below Detection Limit 

 

Conclusion 

The surface water analysis results for lake indicates that the collected water samples are not 

potable. Thane creek are polluted and values of parameters like TDS, Sulphate, Chlorides, 

Magnesium, Calcium, F. Coli. etc. are exceeding than that of permissible limits. 

 

3.9.2 Groundwater Quality  

For the Ground water quality analysis, the various locations within 10 km of radius of project 

area were selected. Samples were collected from 3 different locations and various parameters 

were analyzed to check the quality of water.  

Sampling locations are as follows 

W1.-Bore well near Ekta Nagar,   

W2- Bore well near Govandi and  

W3-Boar well near JVM college 

The  Ground water analysis results are given in the following Table;  
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Table 26:  Ground water analysis results 

Sr. 

No. 
Parameters 

Water 

Sample - 

Station – 

W1 

Water 

Sample - 

Station – 

W2 

Water 

Sample - 

Station – 

W3  

 Unit 

Physical parameters 

1 Temperature 28.2 28 28 OC 

Chemical temperature 

2 Aluminum 0.12 0.19 0.10 Mg/l 

3 Total carbon 42.6 40.21 2.31 Mg/l 

4 Free ammonia as N 3.1 3.9 0.2 Mg/l 

5 Boron 3.6 3.2 1.0 Mg/l 

6 Silicon as SiO2 9.6 6.40 1.1 % 

7 Sodium absorption rate 4.6 4.5 5.9 -- 

8 pH 7.18 7.1 7.09 -- 

9 Total suspended Solid 156 135 102 Mg/l 

10 Conductivity 780 760 755 µs/cm 

11 Nitrite as NO2 0.05 0.04 0.01 Mg/l 

12 Oil &Grease <0.05 <0.05 <0.05 Mg/l 

13 Color  1 1 1 Hazen 

14 Turbidity 35.2 34.23 23.6 NTU 

15 Total Dissolved Solids (TDS) 1356 1347 520 Mg/l 

16 Total hardness  346 392 50 Mg/l 

17 Sulphate as SO4 152 182 31.8 Mg/l 

18 Fluoride as F 0.1 0.09 0.01 Mg/l 

19 Nitrate as NO3 7.2 7.8 0.01 Mg/l 

20 Iron as Fe 0.05 0.06 0.01 Mg/l 

21 Manganese as Mn 127 130 0.01 Mg/l 

22 Zinc s Zn <0.01 <0.01  Mg/l 

23 Mercury as Hg <0.001 <0.001  Mg/l 

24 Cadmium as Cd <0.002 <0.002  Mg/l 

25 Phosphate as a PO4 31.2 30.2 BDL Mg/l 
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Sr. 

No. 
Parameters 

Water 

Sample - 

Station – 

W1 

Water 

Sample - 

Station – 

W2 

Water 

Sample - 

Station – 

W3  

 Unit 

26 

 

Biochemical Oxygen Demand, BOD 

(27oC, 3 days) 

31 35 12 Mg/l 

27 Chemical Oxygen Demand (COD) 98 102 21 Mg/l 

28 Dissolved oxygen 4.3 4.2 1.2 Mg/l 

29 Ammonical Nitrogen as NH3-N 4.3 4 1.0 Mg/l 

30 Chloride as Cl 380 345 35 Mg/l 

Microbiological parameters 

31 Coliform count <2 <2 <2 MPN/100 

ml 

32 Faecal coliform BDL BDL BDL /100ml 

 

The Groundwater quality was observed to be poor as most of the parameters exceeded the 

limits of Indian Drinking Water Standards BIS-IS 10500: 1991.  

The reported values of Total Dissolved Solids (TDS) in the groundwater were in the range of 

520 mg/l and 1356mg/l. Results indicate contamination by the surface pollutants.  

The total hardness varied between 50mg/l and 392 mg/l.  

The reported Chloride ranged between 35mg/l and 380 mg/l.  

The reported values of Sulphate varied between 31.8mg/l and 182mg/l.  

The conductivity ranged between 755 µmhos/cm and 780 µmhos/cm, indicating 

contamination from surface pollutants 

 

3.10 SOIL ENVIRONMENT 

The report of Geotechnical investigation survey conducted in 2005 by MCGM is studied to 

understand the subsurface features of the site.  
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Figure 19: Drilling and sampling location of boreholes 

The investigation report and Borehole details are presented in the following table. Subsoil 

conditions and generalized sub-soil profile for the area investigated based on drilling and 

sampling in a total of twenty boreholes is presented in Figure 19. 

1 Layer–I: DUMPEDMATERIAL 

This layer was encountered from ground surface existing at the time investigation up 

to depth varying from4m (BH18) to13.80 m (BH6). In BH19 boulders with sand and 

clay was encountered up to 5.2m depth. 

 

2 Layer–II: SAND SILTYORGANIC CLAY (CLAYEY MURRUM)/ MURRUM 

WITH BOULDERS 

This layer was encountered below layer I in bore holes BH1, BH2 up to depth 

varying from10.7m (BH19) to 13.5m (BH2) and below layer IIA in BH4 from 15.4 m 

to18m depth. Standard Penetration Tests were performed in this stratum and SPT N 

varied from14 to 20. 

3 Layer–IIA: GRAYISH/ YELLOWISH SILTY ORGANIC CLAY /SILTY 

ORGANIC CLAY WITH BOULDERS, PEBBLES 

This layer was encountered below layer I in boreholes BH3 to BH20 up to depth 

performed in this stratum and SPT N varied from10 to 23. 

4 Layer–III: FRACTURED, WEATHERED, AMYGDALOIDAL BASALT 

(SOFT ROCK) 

This layer was encountered below layer II up to 22.6 m that is the maximum depth 
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reached. Recovery (Rec.) in this stratum varies from 15% to 85% and Rock Quality 

Designation (RQD) varies from 0% to 64%. Based on RQD quality of rock can be 

considered as very poor to fair. 

Soaked unconfined compressive strength vary from 174 to 635 Kg/cm2. Based on 

unconfined compressive strength rock can be considered as moderately strong to 

strong. 

 

Key inference of the Geotechnical Investigation Report 

a. Ground profile is highly varying 

b. From Bore log sit appears that the preliminary purpose of investigation was to access 

the dump thickness. Most of the bore holes were terminated in organic clay. Out of 

20 boreholes 13 bore holes were terminated inorganic clay. 7 Boreholes stuck the 

natural ground out of which 4 bore holes reached to amygdaloidal basalt at level 

varying between 10.5m to 13.5 m below ground level. Field and laboratory tests  

results are missing 

c. Borelogs indicates that at most of the locations the average thickness of dump is more 

than 10.5m except bore hole 19 where thickness of dump is 1.4m 

d. The construction in this area will require cast in situ piles (with 6mm thick MS 

linear) embedded in rock. The average length of pile is envisaged as 18 m with 

maximum as 28 m. The pile will be designed considering extreme exposure 

condition. Pile socketing rock shall be obtained b y  considering r e a l i s t i c  

parameters and overall design requirements. 

e. In absence of field and laboratory tests results the pile capacity have to be estimated 

by assuming crushing strength of bed rock or considering the capacity available in 

the report. 

f. Piles will be poor in lateral capacity. Piles will be designed as freestanding above the 

embedment length in natural ground level. 

 



Municipal Corporation of Greater Mumbai (MCGM)  

 
EIA report for development of 600TPD Waste to Energy project at Deonar, Mumbai 

100 

 

Figure 20: Soil Investigation Monitoring Location 

Table 27:  Physico-Chemical Parameters of Soil 

 

Note: SAR: Sodium Adoption Ratio 
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3.11   BIOLOGICAL ENVIRONMENT 

Inter-tidal wetlands along the creek and its branches have been overtaken by paddy fields, 

dumping of solid waste from the neighboring city, construction for roads, housing, godowns 

and small scale industries. As such, very little, by way of natural vegetation is visible in the 

region at present. 

Inter-tidal zone along banks of the creek however, shows presence of mangrove vegetation. 

This vegetation, unfortunately, is greatly degraded, has lost in canopy height, density and 

diversity, due to repeated chopping by local people from villages in the neighborhood, 

parking of boats, temporary storage of sand, etc. ‘Tivars’ (Avicennia alba, A. marina, A. 

officinalis etc. were the mangroves  reported from this creek.  Due to degradation, many of the 

species have been lost, as reported from Ulhas creek at downstream Ghodbandar 

(S.B.Chaphekar, 1959, 1984). The area has seen a spurt in construction activity and land 

along the project road which is characterized by large residential / commercial development. 

Rest of the land is fallow.  No major commercial plantations are seen in the study area.  

The importance of benthic communities in marine food webs leading to commercially 

exploitable yields of fish has been widely recognized. Benthic communities thus play a 

central role in the transfer of materials from primary production by the phytoplankton, benthic 

macrophytes and coastal wetlands through the detrital pool into higher levels in the food web, 

including commercially exploitable fish Phytoplankton approximately 80% was consumed by 

pelagic herbivores such as copepods and euphausiids and 20% approximately fell into the 

creek as a detrital input to the benthic community.  

The Ulhas Creek splits at the northeast corner of Salsette Island into its two main 

distributaries, Vasai Creek and Thane Creek. The Creek receives domestic raw sewage as well 

as industrial waste water effluent from surrounding habitation and nearby industrial belt. The 

activities like cattle washing, cloth washing, and religious activities are the major source of 

pollution of creek water. 

The samples were also analyzed to study their biological characteristics. The techniques and 

methods followed for analysis and interpretation are according to the standard procedures.  
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Table 28: Quantification of phytoplankton species  

 
 

 
 

Table 29: Quantification of zooplankton species 

 

 
Benthic Fauna 

Benthos is a collective term referred to the organisms lying in or associated with aquatic 

sediment comprising bacteria, plants and animals from almost all phyla. Benthic animals are 

generally described on the basis of their position in the sediment.  In fauna are the animals 

living within the interstitial space or burrows.  Those occupying the sediment surface are 

epifauna.  Benthos (1-100µm) comprising bacteria, protophyta and protozoans other than 

forminifera, Meio fauna (100-1200 µm) including foraminifera, small metazoans, nematodes 

and Macro or Mega fauna (above 1200 µm) comprising of several macro invertebrates.  

Benthic fauna have been found to play a significant role in the trophic network, as they utilize 

all forms of food material available in the sea-bed or estuarine base and form an important 

link in the transfer of energy.  Another important aspect of the benthic studies is the effect of 

Phytoplankton Sample 1 Sample 2 Sample 3

Amphiprora 54 2 65

Bacteriastrum 85 85 21

Chaetoceros 96 3 45

Coscinodiscus 63 14 23

Cymbella 25 16 25

Eucampia 78 15 63

Leptocylindrus 54 17 56

Nitzschia 25 96 15

Pinnularia 10 58 23

Staurastrum 3 52 82

Streptotheca 26 15 91

Thalassiothrix 28 13 42

Trichodesmium 74 15 10

Chlorophyll (mg/m
3
) 0.5858

Biomass (gm/100 ml) 0.014

Zooplankton Sample 1 Sample 2 Sample 3

Copepods 63 52 16

Decapods 58 65 78

Fish larvae 78 13 96

Chaetognaths 85 3 25

Biomass (ml) 0.2

Residue (%) 10

T.Biomass 0.18
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the pollution on the standing crop and productivity.  Abiotic relationship of benthos especially 

with the sediment logical features has explained most of the fluctuations in benthic 

abundance.   

Benthoses are the organisms that live on the floor of the sea. Benthic fauna usually tend to 

concentrate in the upper oxygenated layer of the sediment except the true anaerobic.   

Sediment samples were collected from six stations using Peterson's dredge having a biting 

area of 16 x 17 cm.  The sediment obtained was sieved through required meshes to separate 

macro fauna (> 500 µ) and meio fauna (which pass through 0.5 mm sieve and are retained by 

a 1200 µ sieve).  Each group of organisms was individually identified and a quantitative and 

qualitative analysis has been done.  Diversity and abundance of meio and macro-fauna did not 

show the presence of any rare or endangered species in any of the sampling sites. Total 9 

groups of meio benthos were recorded during the survey at various locations. The density of 

meio- fauna ranged from 137 to 652 nos/100 cm2. The dominant meio-faunal group was 

Nematode, Oligochaetes and Polychaetes. The density of benthic macro-fauna ranged from 22 

to 87 no/100 cm2. The dominant macro-faunal group was porifera. The details of meio-

benthos and macro-benthos observed at various sampling locations are given in Table 29 & 

30.  

Table 30: Abundance, Density and biomass of benthic meio-fauna 

Faunal group Site 1 

(no/100cm2) 

Site 2 

(no/100cm2) 

Site 3 

(no/100cm2) 

Archiannelids 2 53 0 

Decapod larvae 0 14 16 

Harpaticoidea 12 56 8 

Kinorhyncaa 14 85 6 

Nematodes 230 290 68 

Oligochaetes 59 60 15 

Ostracodes 12 20 4 

Polychaetes 45 68 20 

Turbellaria 5 6 0 

Density (no/100cm2) 379 652 137 

Biomass (mg-dry weight/100cm2 ) 2.03 3.06 1.1 

 

Table 31: Abundance, Density and biomass of benthic macro-fauna 

Faunal groups Site 1 

(no/100cm2) 

Site 2 

(no/100cm2) 

Site 3 

(no/100cm2) 

Amphipodes 5 18 6 

Bivalves 4 8 0 
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Faunal groups Site 1 

(no/100cm2) 

Site 2 

(no/100cm2) 

Site 3 

(no/100cm2) 

Cumacea 0 0 0 

Decapoda 3 3 0 

Gastropoda 4 12 0 

Oligochaetes 8 7 3 

Polychaetes 7 20 8 

Prawns 3 7 2 

Others 6 12 3 

Density (no/100cm2) 40 87 22 

Biomass (mg-dry wt/100 cm2) 8.0 19 2.3 

 

3.11.1 Biological Environment: 

3.11.1.1 Biodiversity studies: 

Biodiversity encompasses the variety and variability of life on Earth. It refers to the 

differences within and between all living organisms at their different levels of biological 

organization – genus, individuals, species and ecosystems. Biodiversity embraces all living 

organisms and their genetic diversity, a vast and complex array of ecosystems and habitats, as 

well as the processes that underpin and result from this diversity, such as photosynthesis, 

nutrient cycling or pollination. 

Impacts from a construction/ infrastructure or related project are often (i) direct impact due to 

construction and conversion of the landscape and (ii) indirect impacts associated with increase 

in number of people (residential project), disposal of waste, transport and traffic and water 

consumption. To understand the impact of the project aptly and to suggest mitigation 

measures and offset ecological impact if any, it is thus important to investigate biodiversity 

and ecology in the given area. Biodiversity study included following aspects. 

1. Flora survey 

1.1. Tree, shrub, herb, climber and grass species identification and enumeration 

1.2. Phytosociological survey 

1.3. Diversity of species under plantations 

1.4. Analysis of Rare-Endangered-Threatened flora 

2. Fauna survey 

2.1. Documentation of Avian, Reptilian, Amphibian, Mammal and other faunal 

diversity 

2.2. Observations by direct and indirect evidences (Direct evidence- Sighting and 

hearing calls, Indirect evidence- Pug marks, scats, nests and other signs) 

2.3. Analysis of protected, conservation significance and scheduled species 

3. Marine survey 

3.1. Documentation of Phytoplanktons, Zooplanktons, Crustaceans, Molluscs & 

Fishes. 
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3.2. Observations by identification under the microscope 

3.11.1.2 Scope of the study: 

1. To assess the flora and fauna present in the core (actual project site) and buffer (5 km 

radius from the core).  

2. To document planted and naturally occurring species prevalent in the study area.  

3. To understand species richness between core and buffer location. 

4. To undertake ecological community based study in order to determine community 

parameters such as species richness, species diversity, species composition and 

biodiversity index.   

5. Assessment of species protected by specific legislation (Rare, endangered, critically 

endangered, endemic and vulnerable or Schedule species). 

6. To identify designated locates, habitats and features of ecological significance. 

3.11.1.3 Limitations of study: 

This survey records the flora and fauna evident on the days of the site visit and field survey. It 

does not record any flora or fauna that may appear at other times of the year and were not 

evident at the time of visit. The report represents ecological status of the area evident during 

the particular period of the study. Also, Survey does not include the flora & fauna data of the 

areas which are non-permitted due to security reasons, survey restrictions in the buffer region. 

3.11.1.4   Mangrove Vegetation 

This vegetation is greatly degraded at all the places. Conversion of coastal land into 

agricultural land, later followed by construction activity, appears to be the pattern everywhere. 

Very few species form the plant community indicating low diversity of species in the 

vegetation. Tivars’ (Avicennia alba, A. marina, A. officinalis,) Patches of grass are also 

visible in several places. Construction has led to drying of mud in many places that cannot 

sustain mangrove vegetation any more. Strand vegetation is also very poor, since hardly any 

area is left untouched or un-encroached for one or other purpose.   

MANGROVES are a group of trees and shrubs that live in the coastal intertidal zone. 

Mangrove forests only grow at tropical and subtropical latitudes near the equator because they 

cannot withstand freezing temperatures. Mudflats are very much important in initialization of 

establishment of mangroves. Mangrove trees have developed unique adaptations to the harsh 

conditions of coastal environments. They survive high amounts of salinity either by excreting 

salt through their leaves, or simply by safely keeping it within their tissues. Their root systems 

are shallow and partly exposed to the air, which allows them to breathe in an environment 

that’s frequently flooded and low in oxygen. Mangrove swamps are unique ecological 

communities that link freshwater and oceanic ecosystems and host a rich diversity of animal 

species.  
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India -Mumbai coverage-species 

About 7% of the world’s mangroves are present in India. In India mangroves are present on 

West coast, East coast and Andman Nikobar islands. Mangroves in Mumbai are mostly seen 

along Mahim, Bandra, Versova, Sewri, Diva, Vikhroli, Thane creek, Malad, Vasai creek etc. 

Around 15 species are found to be present in coastal regions of Mumbai. Avicennia marina is 

the dominant mangrove species hat cover around 60% of mangrove cover of Mumbai. 

However, Mumbai has lost around 40% of its mangrove cover over past decade due to coastal 

land reclamation for various purposes. Increasing human population exerts pressure on 

mangrove ecosystem in coastal area creating need for reclamation.  

Importance of mangroves 

Their coverage of coastal shorelines and wetlands provide unique habitat to many species of 

birds, mammals, fishes and invertebrates. Mangroves act as buffer between the land and the 

sea. The roots of the mangrove help in slowing down the movement of tidal waters, causing 

sediments to settle out of the water and build up the muddy bottom. Mangroves contribute 

greatly in reducing coastal erosion. Besides their role in shoreline protection, mangroves 

constitute a valuable tool in the fight against climate change. When a tree grows, it stores 

carbon in its biomass, thus decreasing the amount of carbon dioxide in the atmosphere. 

Mangroves perform this carbon storage mechanism particularly well, as they can store up to 

five times more carbon than an equal area of rainforest. These efficient carbon sinks are 

becoming increasingly relevant in the light of worsening climate change. The trees’ intricate 

network of roots provides a shelter for many oceanic and freshwater species, and the forest is 

a food source for many types of organisms as well. Mangrove forests and estuaries are the 

breeding and nursery grounds for a number of marine organisms including the commercially 

important shrimp, crab and fish species. Hence, loss of mangroves not only affects us 

indirectly but there are direct economic repercussions through loss of fishing industry. 

Mangrove trees are also used for house building, furniture, transmission as well as telephone 

poles and certain household items. When these activities are managed appropriately it is 

possible to derive timber products from mangrove forests without significant environmental 

degradation, and while maintaining their value as a nursery and a source of food for 

commercial capture fisheries. In many coastal areas including Gulf of Kutch, mangroves are a 

substitute for fodder. Thus mangroves reduce pressures from the scarce pasturelands. Tannin 

is extracted from the bark of some mangrove species like Rhizophora mucronata, Bruguiera 

gymnorrhiza and Ceriops tagal. Indian mangrove trees have 35% tannin in their bark, which 

is higher compared to other countries. Extracts from mangrove bark are used by Indian 

fishermen to dye their fishing net and enhance its durability. 

Threats 

Human-induced thermal, agrochemical, nutrient, heavy metal and oil-spill pollution also 

seriously impact this fragile ecosystem while deforestation and coastal development are one 

of its largest threats. Particularly development pressures caused by a growing population 

cause large amounts of mangrove destruction. 
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Conservation  

Conservation efforts are being taken up by Govt. of India, however people’s awareness and 

involvement in mangrove management is also crucial. Implementation of mangrove 

restoration and rehabilitation programmes, provision of incentives for mangroves plantation, 

enforcement of environmental laws, establishment of mangrove parks, promoting importance 

of mangrove ecosystem through nature camps, seminars, exhibitions and media etc are 

effective ways of conservation of mangrove. 

3.11.1.5 Habitat study 

Habitats are decisive factors and determine the diversity and distribution of flora and fauna in 

any given ecosystem. Therefore, it is vital to understand dynamics and diversity of habitats 

and micro ecosystems in and around the area that is proposed for the project. Google earth 

and actual field observations were used to characterize and distinguish landscape diversity in 

the study site and region. 

The project site: 

The project site is situated at the eastern suburb of the city of Mumbai (19.0671°N 

72.9197°E). The dumping ground extends over 132 hectares and receives about 5,500 metric 

tonnes of waste and 600 metric tonnes of silt daily.  

Study Region: 

It involved observations of flora and fauna around creek region, urban civilized region within 

10km, small water bodies and their surroundings, barren lands and vegetated surroundings 

near villages 

Areas nearby project site: 

The area surrounding the project site was surveyed for vegetation cover. The overall area is 

urbanized and industry dominated and has less green cover. Most of the vegetation except 

mangroves is monsoon specific i.e. the vegetation which grows during wet seasons and 

gradually dry up as summer approaches. 

The Region is dominated by industries. The rest of the areas is having some open spaces, 

Highways, dams, lakes, natural landscapes (forests, hills, foothills) and human settlement 

areas. The natural landscapes are mostly disturbed.  

Regions within 10 km: 

In the 10 km range of the project site, there are some key areas of ecological importance. 

There are few dams, lakes, hills and vegetation patches of ecological value. In addition, there 

are highways, towns, agricultural lands, industrial areas, residential areas, villages and other 

developed areas too. The overall region within the 10 km radius range is of considerable 

ecological importance having 55-60 % natural landscape. The topography of this region is 

consists of partly flat terrains. Reclamation for agriculture and sand landing centers, 
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mangrove cutting for fuel and solid waste dumping is predominant along Ulhas river (Borkar 

et. al. 2007). 

 

 
Figure 21: Areas within 10 km radius 

 

Summary of habitat diversity survey: 

¶ Ecologically important regions: Mangrove vegetation on creek banks. 

¶ Type of the natural habitat in the actual project location: Characteristic of the urban, 

industrial and disturbed landscape. 

¶ Approximate percentage of natural habitats near the project: 10-15% 

¶ Approximate percentage of natural habitats in 10 km radius range of the project: 55-

60% 

¶ Type of natural ecosystems: Mangroves, moist to dry deciduous forests, small 

grassland and hilly regions 

¶ Protected areas near the proposed project site: Proposed Thana Creek Flamingo 

Sanctuary is falls within 5 km radius of the project. 

¶ Incident of wild animal, tress passing in the actual project site: None 
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3.11.1.6 Floristic diversity 

Floristic study is undertaken to document herbs, shrubs, climbers and tree species prevalent in 

the areas falling within 10 km range from the project site. Background information on 

floristic/vegetation diversity from literature survey was used to create the detailed account of 

expected vegetation that may not have encountered during the study. 

Sampling was done on regular basis in a random fashion to cover different areas of the survey 

site. Important plants were photographed and specimens that could not be identified on field 

were preserved for off-field analysis. The specimens were identified by using keys from Flora 

of Maharashtra. Based on direct field observation and strategic selection of trail surveys 

primary data was collected. The species actually observed during the survey were processed 

and compared against IUCN 2011 Data list and also checklist with of Rare, Endangered & 

Threatened Plants of Maharashtra, released by BSI-ENVIS in 2011. 

Observed flora: 

Actual field observation: During the field survey, around 48 species of plants were observed 

which includes 41 species of trees, 1 species of herbs, 1 species of climbers, 4 species of 

shrubs and 1 grass species. 

 

Figure 22: Floral diversity observed in 10 km radius range 

Summary of the Floristic Survey: 

Number of species observed in the 10 km radius range from the site: 48 

Rare, Endangered, vulnerable or protected species encountered at the project site: None. 

Rare, Endangered, vulnerable or protected species encountered within 10 km range: None. 
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3.11.1.7 Faunal Communities 

To study faunal diversity and richness in the area, random sightings were preferred and 

various methods of observation were practiced. For reptiles, stone lifting was done; rock 

crevices and wall space of structures in the site were checked. Amphibians were searched near 

the stagnant water pools and small streams. Insects were observed on underside of leaves, 

nests, rock crevices, bushes and other places. Birds were studied by undertaking several field 

trails in and around the site. Butterflies and moths were observed by random sightings, sitting 

across water puddles and searching of caterpillars and cocoon in and around the site. Insects 

were observed by random sightings coupled with extensive searching at ideal locations and 

micro habitats present in the site and surrounding areas. Dragonflies were observed by direct 

sighting methods, different micro habitats were searched at project site and nearby area. 

Observed data was identified and analyzed by standard methods and standard books. The 

observations made during the study phase in the site are as follows: 

Aves: 

In the surrounding areas within 10 km range of the site in total 47 species of birds were 

encountered. The observations were made based on direct sightings and bird calls. In the 

observed list of birds, four species (Alexandrine Parakeet, Painted stork, lesser Flamingo, 

Black tailed Godwit) were classified as Near Threaten as per the IUCN red data book. Thana 

creek (Vashi creek) basin provides feeding habitat for a variety of migratory and resident bird. 

Thus this project will not affect the presence and migratory status of the birds.  

Herpetofauna: 

In survey to nearby ranges within 10 km radius from the project site 1 species of reptiles and 

no species of amphibians were encountered. However, occurrence of amphibians is directly 

linked to season in which the survey was carried out, as amphibians are monsoon specific. 

Probability of occurrence of amphibians in non-monsoon season is very less. 

Mammals: 

Mammals like Common squirrel, domestic dogs, cats and cattles were seen in survey range. 

However from the density of vegetation in hill region it can be estimated that Common Indian 

Grey Mongoose (Herpestes edwardsii), Common Palm Civet (Paradoxurus hermaphrodites) 

and other wild mammals also would occur. 

Butterflies: 

In total 13 species of butterflies observed in the survey area. Most of the butterfly species 

observed near the project site consisted of common species associated with urban 

environment. However, depending on the habitat and availability of food plants in the nearby 

forest areas, there is a possibility of moths such as a Moon moth and Atlas moth being present 

within the 10 km range from the project site. There is no indication of the proposed project 

disturbing or hampering the food plants or the habitat of the above-mentioned species found. 



Municipal Corporation of Greater Mumbai (MCGM)  

 
EIA report for development of 600TPD Waste to Energy project at Deonar, Mumbai 

111 

Arachnids (Spiders): 

Spiders are functionally important features in any ecosystem. They play a unique role of 

controlling pests or specifically population of insects in an ecosystem. The species observed 

in the site area were common species and are associated with urban environments. However, 

in the forest and areas with thick vegetation, more forest representative individuals/species 

were observed. 

Dragonflies: 

6 species of dragonflies were observed within study range from the actual project site, these 

species were common and associated with urbanized environment.  

Other Insects: 

During the survey in the surrounding 10km area, overall 4 species of other insects were 

observed. The sightings included Termite nest which is one of the very important ecological 

features in an ecosystem. However, most of such observations were made during visits in the 

forest areas in the surrounding regions. 

 

 

Figure 23: Insect diversity observed within 10 Km radius range 
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Figure 24: Faunal diversity observed within 10 Km radius range 

 

¶ Summary of faunal observations: 

Number of Bird species observed in the 10 km radius: 47 

Number of Reptile observed in the 10 km radius: 1 

Number of Amphibian species observed in the 10 km radius: 0 

Number of Butterfly species observed in the 10 km radius: 13 

Number of Spider species observed in the 10 km radius: 2 

Number of Dragonflies species observed in the 10 km radius: 6 

Number of Other insects observed in the 10 km radius: 4 

Mammal species sighted in the 10 km radius: 3 

3.11.2 Summary of the study 

ü Vegetation diversity status of the site: Near site the vegetation is dominated by 

mangrove trees. 

ü Ecological and biodiversity status of the site: Characteristic of urban land. No rare, 

endangered or legally protected species were found in 10 km range from the 

project site. Four  species (Alexandrine Parakeet, Painted stork, lesser Flemingo, 

Black tailed Godwit) were classified as Near Threaten as per the IUCN red data book 

have been recorded in the study area 

4%

62%
1%

3%

30%

Mammals Birds Reptiles Arachnids(spider) insecta



Municipal Corporation of Greater Mumbai (MCGM)  

 
EIA report for development of 600TPD Waste to Energy project at Deonar, Mumbai 

113 

ü Ecological richness and value of the actual project site location: Very low. 

ü Ecological richness of areas within 10 km range: Moderately rich ecology and 

fragmented areas. 

ü National parks and sanctuaries within 10 km: Proposed Thane Creek Flamingo 

Sanctuary falls within 5 km 

 

3.11.3 CONCLUSION: 

The list of species of plants and animals generated during the survey were processed and 

compared with the IUCN red data list and Maharashtra state protected species listings and it 

was observed that no species encountered during the survey in areas between 0-5 km of the 

project site represented rare, endangered, critically endangered or legally protected status. 

Four species (Alexandrine Parakeet, Painted stork, lesser Flemingo, Black tailed Godwit) 

were classified as Near Threaten as per the IUCN red data book has been reported in the 

study area. However, in the 10 km range there may be faunal species like Atlas moth. The 

project seems to raise no adverse impact to these species.  

The majority of the vegetated site within 1-3 km radius from the project is of low ecological 

interest. Apart from supplying habitat for invertebrates and/or foraging areas for birds, the site 

does not have much ecological significance. The diversity is low and all of the plant species 

are common, widespread and typical of weeds and disturbed habitats.  Necessary mitigation 

measure must be undertaken to reduce the impact of the project to the nearby forest areas and 

overall ecology. 

3.11.4  MITIGATION MEASURES 

The objective of mitigation is to firstly avoid and minimize impacts where possible and where 

these cannot be completely avoided, to compensate for the negative impacts of the 

development on vegetation and animal habitats and to maximize re-vegetation of disturbed 

areas. For each impact identified, appropriate mitigation measures to reduce or otherwise 

avoid the potential impacts are suggested. All impacts are assessed without mitigation and 

with the mitigation measures as suggested appropriately implemented. 

Following are some mitigation measures suggested for this project: 

V The sewage water discharge should be treated as per guidelines of MPCB. 

V The air emissions should follow strict guidelines of MPCB, as harmful air emissions 

may cause disturbance to the epiphytic species in the nearby forest areas. 

V There must be effective Environment Management Plan and it should be implemented 

regularly. 

V Create native species dominated green belt and gardens to enhance bird life in the 

campus. 
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V Replantation of mangroves as per regulation. 

Table 32: Checklist of Plants species observed 

Sr. No. Common name Scientific name Family Habit 

1.  Amba Mangifera indica Anacardiaceae Tree 

2.  Anantmul Hemidesmus indicus Periplocaceae Climber 

3.  Apta Bauhinia racemosa Caesalpiniaceae Tree 

4.  Ashok Saraca asoka Caesalpiniaceae Tree 

5.  Asiatic Mangrove Rhizophora mucronata Rhizophoraceae Tree 

6.  Australian babhul Acacia auriculiformis Mimosaceae Tree 

7.  Badam Terminalia catappa Combretaceae Tree 

8.  Bahava Cassia fistula Caesalpiniaceae Tree 

9.  Bandgul Dendropthoe falcata Loranthaceae Shrub 

10.  Banyan Ficus bengalensis Moraceae Tree 

11.  Bel Aegle marmelos Rutaceae Tree 

12.  Bengal Dayflower Commelina benghalensis Commelinaceae Herb 

13.  Bhendi Thespesia populnea Malvaceae Tree 

14.  Bougainvillea Bougainvillea spectabilis Nyctaginaceae Shrub 

15.  Chapha Plumeria alba Apocynaceae Tree 

16.  Chinch Tamarindus indica Caesalpiniaceae Tree 

17.  Durva Cynadon dactylon Poaceae Grass 

18.  False Ashoka Polyalthia longifolia  Annonaceae Tree 

19.  Ghaneri Lantana camara Verbenaceae Shrub 

20.  Gulmohar Delonix regia Caesalpiniaceae Tree 

21.  Indian Mangrove Avicennia alba Acanthaceae Tree 

22.  Jambhul Syzigium cumini Myrtaceae Tree 

23.  Jaswand Hibiscus rosa-sinensis Malvaceae Shrub 

24.  Kadamba Neolamarckia cadamba Rubiaceae Tree 

25.  Kaduneem Azadirachta indica Meliaceae Tree 

26.  Kala Umber Ficus hispida Moraceae Tree 

27.  Kanher Nerium indicum Apocynaceae Tree 

28.  Lal Katesavar Bombax ceiba Bombacaceae Tree 

29.  Naral Cocos nucifera Arecaceae Tree 

30.  Nilgiri Eucalyptus globulus Myrtaceae Tree 

31.  Palas Butea monosperma Fabaceae Tree 

32.  Payar Ficus arnottiana Moraceae Tree 

33.  Peru Psidium guajava Myrtaceae Tree 

34.  Phanas Artocarpus heterophyllus Moraceae Tree 

35.  Pimpal Ficus religiosa Moraceae Tree 

36.  Raintree Samania saman Mimosaceae Tree 

37.  Saptaparni Alstonia scholaris Apocynaceae Tree 

38.  Shevga Moringa pterigosperma Moringaceae Tree 
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Sr. No. Common name Scientific name Family Habit 

39.  Shirish Albizzia lebbeck Mimosaceae Tree 

40.  Sonneratia Mangrove Sonneratia apetala Lythraceae Tree 

41.  Subabhul Leucaena leucocephala Mimosaceae Tree 

42.  Suru Casuarina equisetifolia Casuarinaceae Tree 

43.  Tad Borassus flabellifer Palmae Tree 

44.  Tagal Mangrove Ceriops tagal Rhizophoraceae Tree 

45.  Toothbrush Tree Salvadora persica Salvadoraceae Tree 

46.  Touch me Not Mimosa pudica Fabaceae Shrub 

47.  Umber Ficus racemosa Moraceae Tree 

48.  White mangrove Avicennia officinalis Acanthaceae Tree 

 

Table 33: Checklist of birds observed 

Sr. 

No. 
Common name Scientific name Family 

IUCN 

STATUS 

1 Alexandrine Parakeet Psittacula eupatria psittaculidae      NT 

2 Asian Koel Eudynamys scolopacea Cuculidae LC 

3 Asian palm swift Cypsiurus balasiensis Apodidae  LC 

4 Black Drongo Dicrurus macrocercus Dicruridae LC 

5 Black Kite Milvus migrans Accpitridae LC 

6 Brahminy kite Haliastur indus Accpitridae LC 

7 Brown-headed Barbet Megalaima zeylanica Megalaimidae LC 

8 Cattle egret Bubulcus ibis Ardeida LC 

9 Common myna Acridotheres tristis Sturnidae LC 

10 Common Sandpiper Actitis hypoleucos Scolopacidae LC 

11 Coppersmith Barbet 

Megalaima 

haemacephala Megalaimidae LC 

12 Crow pheasant Centropus sinensis Cuculidae LC 

13 Great egret Ardeola alba Ardeida LC 

14 Green Bee-eater Merops orientalis Meropidae LC 

15 Grey heron Ardea cinerea Ardeida LC 

16 House crow Corvus splendens Corvidae LC 

17 House sparrow Passer domesticus Passeridae LC 

18 Indian Pond Heron Ardeola grayii Ardeida LC 

19 Indian robin Saxicoloides fulicatus muscicapidae LC 

20 Indian Rock Pigeon Columba livia Colubridae LC 

21 Jungle crow Corvus macrorhynchos Corvidae LC 

22 Little cormorant Phalacrocorax niger 

Phalacrocracida

e LC 

23 Long tailed shrike Lanius schach Lanidae LC 

24 Little egret Egretta garzetta Ardeida LC 
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Sr. 

No. 
Common name Scientific name Family 

IUCN 

STATUS 

25 Oriental magpie robin Copsychus saularis muscicapidae LC 

26 Painted stork Mycteria leucocephala Ciconiidae NT 

27 Purple sunbird  Cinnyris asiaticus Nectariniidae LC 

28 

Purple rumped 

sunbird  Leptocoma Zeylonica Nectariniidae LC 

29 Plain Prinia Prinia inornata Cisticolidae LC 

30 Red vented bulbul Pycnonotus cafer Pycnonotidae LC 

31 Red wattled lapwing Vanellus indicus Charadriidae LC 

32 Intermediate egret Mesophoyx intermedia ardeidae NE 

33 Rose-ringed Parakeet Psittacula krameri psittaculidae LC 

34 Shikra Accipiter badius accipitridae LC 

35 Small blue kingfisher Alcedo atthis Halcyondae LC 

36 Tailor bird Orthotomus sutorius  Cisticolidae LC 

37 

White throated 

kinfisher Halcyon smyrnensis Halcyondae LC 

38 lessor flemingo Phoeniconaias minor 

Phoenicopterida

e       NT 

39 Greater flemingo Phoenicopterus roseus 

Phoenicopterida

e LC 

40 Black tailed Godwit  Limosa limosa  Scolopacidae NT 

41 Wood sandpiper Tringa glareola Scolopacidae LC 

42 Marsh harrier Circus aeruginosus Accipitridae LC 

43 Marsh Sandpiper Tringa stagnatilis Scolopacidae LC 

44 Little Ringed Plover Charadrius dubius Charadriidae LC 

45 Little Stint Calidris minuta Scolopacidae LC 

46 Glossy ibis Plegadis falcinellus 

Threskiornithid

ae LC 

47 Golden oriole Oriolus kundoo Oriolidae LC 

 

Table 34: Checklist of reptiles Observed 

Sr. No. Common name Scientific name Group 

1.  Indian Garden Lizard Calotes versicolor Reptile 

 

Table 35: Checklist of Mammals observed 

Sr. No. Common name Scientific name 

1.  Domestic dog Canis lupus 

2.  Indian palm squirrel Funambulus palmarum 

3.  Indian flying fox Pteropus giganteus 
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Table 36: Checklist of Butterfly species observed 

Sr. No. Common name Scientific name Family 

1 Common Grass Yellow Eurema hecabe Pieridae 

2 Common Indian Crow Euploea core Nymphalidae 

3 Plain Tiger Danaus chrysippus Nymphalidae 

4 Striped Tiger Danaus genutia Nymphalidae 

5 Salmon Arab Colotis amata Pieridae 

6 Tailed Jay Graphium agamemnon Papiliodae 

7 Small salmon arab Colotis amata  Pieridae  

8 Common emigrant Catopsilia pomona  Pieridae 

9 Yellow pansy Junonia hierta Nymphalidae 

10 Lemon pansy Junonia lemonias Nymphalidae 

11 Pea blue Lampides boeticus Lycaenidae 

12 Psyche Leptosia nina Pieridae 

13 Common Sailor  Neptis hylas  Nymphalidae 

 

Table 37:  Checklist of spiders observed 

Sr. No. Common name Genus 

1.  Giant cross spider Argiope plagiata 

2.  common wall jumper menemerus bivittatus 

  

Table 38:  Dragon flies observed during the study area 

 Sr. No. Common Name Scientific name 

1.  Common bush tail Ischnura senegalensis 

2.  Emerald Banded Skimmer Cratilla lineata 

3.  Blue Grass Dartlet Pseudagrion microcephalum 

4.  Scarlet Marsh Hawk Aethriamanta brevipennis 

5.  Common clubtail Gomphus vulgatissimus 

6.  Ruddy Marsh Skimmer Crocothemis servilia 

 

Table 39: Checklist OF Other Insects observed 

Sr. No. Species name Order 

1.  Carpenter bee Hymenoptera 

2.  Housefly diptera 

3.  Indian bee Hymenoptera 

4.  Short horned grasshopper Orthoptera 
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Figure 25: Site Observation 

 

 

Figure 26: Avicennia sp. 
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Figure 27: Salvadora sps. 

 

 

Figure 28: Ceriops sp. 
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Figure 29: Avicennia sp. 

 

 

Figure 30: Avicennia marina 
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3.12 SOCIO-ECONOMIC ENVIRONMENT  

Social Impact Assessment (SIA) study of the area has been carried out, keeping in mind that 

development interventions have social consequences, moreover towards better environmental 

scenario and it is imperative that decision-makers understand these ramifications of their 

decisions before they act. Pre-development social assessment helps the project developer to 

take informed decisions while planning the project activities. 

This section discusses the socio-economic baseline status and its analysis in the city of 

Mumbai upto 10km radius of the project. The social impacts associated with the project 

activities are of tremendous importance if it is directly associated with it. In this social impact 

includes, health and hygiene issues, obnoxious odor etc. in the nearby vicinity. These issues 

will be mitigated once the project is operational.  The project site would be treating the Solid 

Waste generated from the city. This would lead to conserving a lot of landfill space, because 

this SWM plant will reduce the volume of the waste to a great extent. This would also prevent 

any direct dumping of mixed waste on open grounds, in turn preventing many health hazards 

caused by the open dumping grounds. A scientific disposal technology would not only benefit 

the society directly as discussed above, but also indirectly lead to sustainable waste 

management in the city. This will improve the standard of living of the people residing in this 

city.  

The socio-economic profile of the study area is based on Census of India data (2011) is 

classified into following points: 

¶ Population  

¶ Social profile  

¶ Education 

¶ Health and medical infrastructure 

¶ Tourism 

 

3.12.1 Baseline Data 

The methodology adopted for the study is based on the review of secondary data, which 

mainly comprises 2011 Census records, as these are more comprehensive and authentic. The 

sociological aspects studied include human settlements, demographic and other socio 

economic aspects and infrastructural facilities available in the study area. The salient features 

of the demographic and socio-economic details are described in the following sections. 

The study of socio-economic status of project area was divided into three parts; within 10km 

radius of project site, 5km radius from the project site and 2km radius (Core Study Area) from 

the project site. 



Municipal Corporation of Greater Mumbai (MCGM)  

 
EIA report for development of 600TPD Waste to Energy project at Deonar, Mumbai 

122 

 
Figure 31: Socio-Economic Study Area 

 

3.12.2 Settlement Pattern and Demography 

Deonar dumping ground is situated at the M/East ward in eastern suburb of the city of 

Mumbai. The North-east side of the site is surrounded by Creek with mangrove vegetation, 

whereas, South-west side is habituated area, mostly slums.  

Important organizations and industries, such as BARC, HPCL, BPCL, RCF and Tata Power 

are located beyond 5 km radius of the project, but within 10 km. Mumbai airport is also 

located at about 7km from the site.   

3.12.3 Distribution of population 

As per 2011 census, Mumbai city consists of a total population of 30, 85, 411 residing in 

6,74,339 residential households. This indicates an average household size of 5 persons per 

household. The distribution of settlements and population in the Mumbai city is shown in 

table 40. 

Table 40: Distribution of Population in Mumbai City 

Sr. No. Particulars Mumbai City 

1 No. of Households 674339 

2 Total Population  3085411 

3 Male population 1684608 

4 Female population 1400803 

Source: 2011 Census Handbook 
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Mumbai Suburban District is spread over 15 Wards of Greater Mumbai Municipal 

Corporation. As per Census 2011, the District has recorded 93,56,962 persons with 50,31,323 

males and 43,25,639 females. The District has recorded an increase in population of 7,16,543 

persons during the past decade with a growth rate of 8.3 percent. This District is entirely 

urban comprising only a part of Greater Mumbai (M Corp.) area. Mumbai Suburban District 

has 18.41 percent of the urban population of the State. 

Table 41: Distribution of Population in Mumbai Sub-Urban Region 

Sr. No. Particulars Mumbai City 

1 Total Population  93,56,962 

2 Sex Ratio 860 females per 1200 males 

3 Male population 50,31,323 

4 Female population 43,25,639 

5 Sex ratio for 0-6 age group 913 

6 Sex Ratio of General 

(excluding SC/ST) 

854 

6 Scheduled Caste Population 5,83,302 

7 Scheduled Tribe Population 1,04,560 

8 Sex Ratio of Scheduled Caste 

Population 

942 

9 Sex Ratio of Scheduled Tribe 

Population 

900 

Source: 2011 Census Handbook 

 

Total population of eastern Suburb comprising of six Wards, which are L, M/East, M/West, 

N, S and T Ward was recorded to be 38,29,937, with decadal increase of 3,21,841 (9.2%) 

from 2001. 

The population distribution around project site is shown in tables below; 

Table 42: Distribution of Population in 2km Radius of Project Site 

Sr. No. Particulars Core Study Area 

1 Total Population  8,07,720 

2 Decadal Variation (Absolute) for 

year 2001-2011 
1,32,870 

3 Decadal Variation (Percentage) for 

year 2001-2011 
19.7% 

3 Sex Ratio 850 females per 1200 males 

4 Schedule Cast (SC) Total 

Population 

78,104 

5 Percentage of SC Population to 9.7% 
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Sr. No. Particulars Core Study Area 

Total Mumbai Sub-urban region 

population 

6 Schedule Tribe (ST) Total 

Population 

9,874 

7 Percentage of ST Population to 

Total Mumbai Sub-urban region 

population 

1.2% 

 

Table 43: Details of SC/ST in 2km Radius of Project Site 

Sr. No. Particulars Core Study Area 

1 Schedule Cast (SC) Total Population 78,104 

2 Percentage of SC Population to Total 

Mumbai Sub-urban region population 

9.7% 

3 Schedule Tribe (ST) Total Population 9,874 

4 Percentage of ST Population to Total 

Mumbai Sub-urban region population 

1.2% 

5 Sex Ratio of Scheduled Caste 

Population 

936 

6 Sex Ratio of Scheduled Tribe 

Population 

892 

 

Table 44: Distribution of Population within 5km Radius of Project Site 

Sr. No. Particulars Study Area 

1 Total Population  16,46,632 

2 Sex Ratio 855 females per 1200 males 

3 Sex ratio for 0-6 age group 910 

Table 45: Distribution of Population within 10km Radius of Project Site 

Sr. No. Particulars Study Area 

1 Total Population  48,41,419 

2 Sex Ratio 850 females per 1200 males 

3 Sex ratio for 0-6 age group 907 
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Table 46: Details of Major Slums in the Study Area 

Sr. 

No. 

Name of the slum No. of 

households 

(approximate) 

Population 

of the Slum 

(approximate) 

1 Shivaji Nagar 111 527 

2 Baiganwadi Mankhurd, 

Deonar, Cheetah Camp Etc 

118600 580000 

3 Ramabai Ambedkar Nagar 1182 5188 

4 Patilwadi 206 980 

5 Chembur 116 550 

6 Phule Nagar 1931 9200 

7 Maharashtra Nagar 677 3132 

8 Indira Nagar 695 3050 

9 Gautam Nagar 712 3125 

10 Bhim Nagar 2579 11320 

11 Sanjay Gandhi Nagar 1495 6888 

12 Chiku Wadi 759 3329 

13 Saibaba Nagar 119 540 

14 Ashoknagar 668 2931 

15 P And T Coloney 505 2216 

16 Azad Nagar 945 4145 

17 Ambedkar Nagar 1343 7068 

18 Kranti Nagar 6825 29958 

Source: 2011 Census Town Directory-Part A 

3.12.4 Density 

As per census 2011, Mumbai Sub-urban region has recorded a density of 20,980 persons per 

km² 

 

3.12.5 Sex Ratio 

The sex ratio for Mumbai Sub-urban region is 860 females per 1200 males as per latest 

reports of Census 2011 Directories, whereas it is 903 for Maharashtra state . The sex ratio in 

the age group 0-6 is 913 for the District. 

Sex ratio for Scheduled Caste population (942) is better than the general population (860) of 

the District. The sex ratio for Scheduled Tribes is 900 as against 860 for the general 

population in Census 2011 for Mumbai Suburban District. 
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3.12.6 Literacy levels 

The analysis of the literacy levels reveals a medium literacy rate in the study area. The area 

experienced a literacy rate of 89.2% in 2011. If this compared only for the people of above the 

age group of 5 years, i.e. the school going age people, this slightly increase the literacy rate. 

The distribution of literates and literacy rates in the study area is given in table below; 

Table 47: Literacy Rate of Mumbai Sub-Urban District 

Sr. No. Particulars 2011  

1 Literacy rate 89.2 % 

2 Male Literacy rate  92.9 % 

3 Female Literacy rate 86.4 % 

4 Literates 75,75,485 

5 Male Literates 42,23,029 

6 Female Literates 33,52,456 

7 Gap in Male-Female Literacy Rate 6.5% 

 

Table 48: Literacy Rate of Study Area 

Sr. No. Particulars Percentage  

1 Literacy rate 83.4 % 

2 Male Literacy rate  87.8 % 

3 Female Literacy rate 78.1 % 

 

The Scheduled Castes recorded a literacy rate of 85.3 percent, whereas males recorded 91.4 

percent and females recorded 79 percent. The Scheduled Tribes recorded a literacy rate of 

82.1 percent, whereas males recorded 87.7 percent and females recorded 75.8 percent. 

3.12.7 Work Participation Rate 

Nature of one’s activity and extent of participation in economically productive works are the 

decisive factor for such a classification. Level of economic development of different regions 

within the District, availability of opportunities besides willingness to work especially among 

women, initiative and entrepreneurship evinced by men folk in general activities are the 

important factors that influence the distribution of population under these three categories i.e., 

main workers, marginal workers and non-workers. 

The work participation for total workers is defined as the percentage of total workers to total 

population. In a similar way it is defined for main and marginal workers. In 2011 Census, 

there has been mainly three-fold classification of population namely main workers, marginal 

workers and non-workers. 
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¶ For the main workers, male work participation rate in the District is 55.9 percent while 

that of females it is 16.3 percent.  

¶ For the marginal workers, male participation rate in the District is 2.6 percent while 

that of females it is 2 percent.  

¶ Among the total workers, male work participation rate in the District is 58.5 percent 

while that of females it is 18.3 percent.  

¶ Among the non-workers, male participation rate in the District is 41.5 percent while 

that of females it is 81.7 percent. 

 

Table 49: Percentage of Main workers, Marginal workers and Non-workers in Mumbai 

Suburban District, 2011 

Name of 

Particular 

Percentage to total population of 

Main Workers Marginal Workers Total Workers Non- Workers 

P M F P M F P M F P M F 

Mumbai 

Sub-Urban 
37.6 55.9 16.3 2.3 2.6 2.0 39.9 58.5 18.3 60.1 41.5 81.7 

Core Study 

Area 
32.6 51.3 10.5 2.7 3.4 2.0 35.3 54.7 12.5 64.7 45.3 87.5 

 

¶ Among the district population and non-worker rate, the highest proportion of non-

workers was recorded in M/E Ward (64.7 percent) i.e. the project area. 

 

¶ The work participation rate of Mumbai Sub-urban District for male was 58.5 percent 

in 2011 Census. For females the rate of work participation was 18.3 percent in 2011 

Census 

 

¶ The work participation rate of project study area for male was 54.7 percent and for 

females the rate was 12.5 percent as per 2011 Census. 

 

3.12.8 Population Growth  

Mumbai has experienced rapid growth over the past twenty years, which has led to an 

increased number of residents living in slums and has elevated the growth of its largest slum, 

Dharavi. The Malad-Dahisar region in the west and the Cembur-Govandi region in the east 

have grown the fastest, growing between 17 and 20% in the last 10 decades. 

As per the Mumbai Metropolitan Region estimates of UN World Urban Agglomeration 

Population Prospects, the Mumbai Population in 2021 is 20.6 Million (2.06 Crores) with 

annual growth rate of 1.12%.  
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Figure 32: Population projection of Mumbai City as per UN Urban Agglomeration 

Population Prospects 

 

Due to current Pandemic situation, this figure might change, which can be exactly counted on 

next scheduled Census i.e. 2021. 

The population projection for eastern sub-urban region is calculated by Forecasting Method. 

A mathematical calculation is ultra-process beginnings with the estimation of future 

population based on the average increase in population of last two decades.  

Future population (Pf) = Po (1 + R/100) y 

Where,  

Pf = Projected Population 

Po= Initial Population;  

R= Percentage of growth rate = {(x1+x2)/2}/10, x1&x2 is the population increasing percentage 

of last two decades; and  

y = years. 
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The decadal increasing percentage in last two decades for Eastern Sub-urban region is 25.2% 

(1991-2001) and 9.2 (2001-2011). Therefore, percentage of growth rate is 1.72% 

The projections extrapolated to 2031 gives a number of 11,36,025 population for eastern sub-

urban region 

 

 

Figure 33: Population projection of Eastern Sub-urban Region of Mumbai Sub-urban 

District 

 

3.12.9 Project Site Demography 

The consumption rates are on the rise all over the world due to rapid urbanization process. 

The impact of inadequate SWM practices on natural and human environments is now being 

acknowledged. At dump sites, transfer stations, and street refuse bins, waste picking or 

scavenging activities are common scenes in developing countries. The existence of waste 

pickers/ scavengers creates often an obstacle to the operation of solid waste collection and 

disposal services. However, if organized properly, their activities can be effectively 

incorporated into a waste recycling system. Such an opportunistic approach is required for 

sustainable development of solid waste management programmes in developing countries. 

The entire area including the Deonar Dumpsite and adjoining slums including Kamala, Nagar, 

Shivaji Nagar, Rafiq Nagar, Shanti Nagar, etc. are located in the M East Ward of Mumbai. As 

per the Census 2011, the population of the ward is 8,07,720. The slum sex ratio is 785 and the 

non slum sex ratio is 859. Ward has undergone unplanned development with most social 

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

Population 8,07 8,21 8,35 8,50 8,64 8,79 8,94 9,10 9,25 9,41 9,57 9,74 9,91 10,0 10,2 10,4 10,6 10,7 10,9 11,1 11,3
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development indicators much below the average for Mumbai. Infant mortality rate for the 

ward is 66.47 compared to 34.75 per 1200 live births for Mumbai, average age of death is 

39.30 years as compared to 52.16 years for Mumbai.   

A large number of slum people are migrants; most of them belong to the lower socio 

economic group and come from different parts of the country. Most of slums are unhygienic. 

In rainy season the people are more vulnerable to the diseases because most of the slums are 

in the low lying areas and nallas emerging in the creek tend to get flooded and or overflow. 

These slums are not only congested places, but also have open sewerage and lack private 

toilets. Wherever community toilets are available they are not properly maintained and as a 

result people resort to open defecation.  

3.12.10 Health and Educational Facilities 

M/East ward has 1 Municipal Hospital, 2 Municipal Maternity Homes, 4 Municipal 

dispensaries and 9 Municipal Health Posts. There are two private hospitals and 34 private 

nursing homes. Some dispensaries and health services are also provided by NGOs in the 

various slums. There are 3 cemeteries in the Ward. Ward has 70 government primary schools 

and three secondary schools. Private and aided schools are also located in the ward.  Almost 

46% of the workforce in the ward is employed as casual labour, 33% are self-employed and 

20% have some formal employment. Close to 85% of the workforce have no employment 

related benefits. The low income and the absence of employment related benefits that 

characterize the sector in which majority of the workers find employment ensure that in the 

event of health-related emergencies, not only do they lose out on paid leave but also have to 

borrow for the expenses.  Uncontrolled dumping of wastes on the outskirts of towns and cities 

has created overflowing landfills, which have environmental impacts in the form of pollution 

to soil, groundwater, and air, and also contribute to global warming. Various factors influence 

the composition of the wastes. Those include geographic location, seasons, collection 

frequency, population diversity, salvaging and recycling, public attitude and legislation etc. 

The attitude of the population also influences the waste composition. Legislation of the land 

or state regulation will also affect the waste composition. 

3.12.11 Brief description of places of religious historical or archaeological 

importance & places of tourist interest  

The city of Mumbai is often described rightly as epitome of India. Its population comprises 

men and women of all castes, creeds and communities from all States of India and even from 

abroad. Naturally many languages, many religious and social practices are followed by them. 

Even though Mumbai is predominantly inhabited by Hindus of different States of India, their 

feasts and festivals are found common. Undoubtedly fairs have a close association with 

festivals. Even foreign travelers and historians have recorded important festivals and fairs in 

Mumbai and articles of special excellence available in them. Fairs are the meeting ground of 

livestock and agricultural commodities, many cultures of crafts and motifs of ideas and 

designs etc.  

In Mumbai Suburban District four important fairs are held every year.  
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Mahashivaratri Fair 

This fair is held on Magh Vad. 14 at Kanheri Caves, Borivali. It lasts for one day only. 

Kanheri 

Caves are located at about 12 kms north of Borivali railway station. Buses are regularly 

plying from Borivali to the caves. Persons belonging to the Kamathi community who are 

generally construction workers mainly visit the fair. They worship Bheema, second of the 

Pandavas who according to the belief once lived in one of the caves. 

Ganesh Chaturthi Festival 

Ganesh Chaturthi festival is celebrated in a grand scale in all over Mumbai 

Mount Mary Fair 

Mount Mary Fair is held at Bandra in honour of Mary, the mother of Jesus Christ, and is 

celebrated during the octave (Sunday to Sunday) following the feast on the 8th of September. 

The Shrine of Our Lady of the Mount, popularly known as Mount Mary, is one of the most 

famous Christian Shrines in India. It is situated on a hill-top, the Church with its twin spires 

soaring into the sky can be seen from the train passing through the Mahim creek. The fair is 

held for eight days. Devine services in the form of masses are conducted daily. Devotees 

come to pray and make their thanks giving prayers. Most of the pilgrims to this shrine are 

from Mumbai and the surrounding areas. 

Mount Poisar Fair 

Mount Poisar fair and the feast of Our Lady of the Immaculate Conception is held at Borivali 

in honour of the Mother of God, Mary who was conceived without the stain of Adam‟s Sin. 

The fair is held at the Church of Mount Poisar on the Sunday following the 8th December 

every year and lasts for a day. 

The Church of Our Lady of the Immaculate Conception is situated at village Mandapeshwar 

and buses ply between Borivali railway station and the church regularly, the distance being 

about 2 kms. Thousands of devotees attend the fair, mostly from Mumbai and Thane Districts. 

Besides these major fairs numerous minor fairs are also held in Mumbai Suburban District. 

Places of Tourist Importance 

Over the years Mumbai has developed into a megapolis with multi-racial, multi-linguistic, 

multicultural population living in harmony. It has become industrialist’s haven and movie 

makers Bollywood. 

The tourists visiting this place have been regularly attracted by the dazzling shopping arcades, 

exciting sport activities, nightclubs and discotheques, theatres and the picnic spots. A brief 

account of tourist’s places is presented below: 
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Sanjay Gandhi Park (National Park) 

This park, covered by a vast area is situated in Borivali. It takes the visitor very close to the 

nature. It has been developed into a holiday resort and place of tourist interest with a lion 

safari park. The lion park extends over an area of about 13 hectares. Besides the lion park, a 

children‟s recreation park and a mini railway train is also provided by the authorities. 

Vihar and Powai Lake 

These lakes serve as a source of water supply to the city. Here beautiful parks and shady 

groves surround water bodies. The local people and foreigners frequent these picnic spots. 

Amusement Parks 

Essel World – It is located at Gorai village, Borivali. It is a children’s paradise. Children 

along with the elders love to visit this place and have a fun. 

Fantacy Land – Same in the line of Essel world, it has a variety of entertainment games for 

children. It is located at Jogeshwari, Western Suburb. 

Apart from these spots, film city, the entertainment industry’s heart where most of the Hindi 

motion pictures are filmed, the famous beaches such as Gorai beach, Manori beach, Erangal 

beach, Juhu beach, Madh Island etc. are located in this District. 

3.12.12 Economic 

This project is up-gradation of environmental health and hygiene conditions in the 2km radius 

from the project. The ill-effects of haphazard or non-scientific dumping of the MSW for all 

these years have extremely negative impact in terms of socio-economic upto 2km radius. 

The economic benefits are limited during implementation and operational phases, but will 

open up few employment opportunities from the project. It includes; 

¶ Technical and non-technical man power 

¶ Man power for operation of ISWM 

¶ Ancillary employment 

¶ Services to be rendered for lifting and transportation of MSW by mechanical 

equipments 

Overall such a project will certainly have positive impact on economic aspects, although 

limited in nature to the community. Such projects may become more effective by proper 

community participation and proper awareness.  

3.12.13 Conclusion 

The setting up of this current MSW project is based on latest technology and will generate 

power (electricity). The socio-economic aspects have been on the negative side due to the 

current facility and unscientific dumping of MSW. 
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The impact of this current process and procedure of MSW is more evident upto the radius of 

2km on the socio-economic aspects. The obnoxious odor and nuisance of flies have impacted 

the social life to large extent.  

The open burning which is rampant in the dumping area generates hazardous smoke, which 

makes area vulnerable from living point of view in the area. Its impact have been recorded 

upto 1-2km radius. The health issues due to smoke, flies, odor have negatively impacted 

residence in the area upto 2km. 

Apart from the social issues, economic issues such as residential development by well 

established companies could not have their presence due to these ill factors. The other various 

commercial complexes, malls etc could not come up due to similar reasons. Thus, the 

employment generation is on negative side with better opportunities. 

The socio-economic factors will be on upward and positive side once this project is 

implemented and operational. Certainly, there will be more economic opportunities in terms 

of better commercial establishments, better livelihood opportunities and other job 

opportunities which will improve the socio-economic conditions in this area.  
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CHAPTER 04 - ENVIRONMENT IMPACT ASSESSMENT AND 

MITIGATION MEASURES 
 

4.1 IDENTIFICATION OF IMPACTS 

Any developmental activity in its wake will bring about some impacts associated with its 

origin, which can be broadly classified as reversible, irreversible, long and short-term 

impacts. In this chapter, an endeavour has been made to identify various environmental 

impacts associated with the operation of facility and other activities wherein, there may be a 

chance of pollution.  

Based on the possible worst case emissions and waste generation from the proposed project 

and also taking into consideration the baseline environmental status at the proposed project 

site, the environmental factors that are likely to be affected (impacts) are identified, quantified 

and assessed. Both instrumental (positive) and detrimental (negative) impacts are accounted 

for this purpose. The prediction of impacts helps in the preparation of a sound environmental 

management plan which has to be executed during the on-going activities for the proposed 

project to minimize the adverse impacts on the environmental quality.  

Adverse impacts may occur if the facility is not properly planned and operated. Some of these 

impacts include: accidents, infrastructure damage, pollution to the local environment (such as 

contamination of groundwater and/or aquifers by leakage and residual soil contamination 

during landfill usage, as well as after landfill closure), off-gassing of methane generated by 

decaying organic wastes (methane is a greenhouse gas many times more potent than carbon 

dioxide, and can itself be a danger to inhabitants of an area), harbouring of disease vectors 

such as rats and flies, particularly from improperly operated landfills 

 

4.2 METHODOLOGY 

The potential impacts on the environment from the proposed project are identified based on 

the nature of the various activities associated not only with the project implementation and 

operation, but also on the current status of the environmental quality at the project site. 

4.3 POTENTIAL IMPACTS 

The potential significant environmental impacts associated with the project are grouped as 

below. 

Air Environment 

¶ Impacts on ambient air quality 

¶ Impacts on ambient odour 

¶ Impacts on ambient noise 
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Water Environment 

¶ Impacts on surface & ground water quality 

¶ Impacts on aquatic life 

Land Environment 

¶ Impacts on land use 

¶ Impacts on soil fertility 

¶ Impacts on agriculture 

Socio Economics 

¶ Impacts on infrastructure 

¶ Impacts on employment 

Indirect Impacts 

¶ Impacts on public health and safety 

¶ Impacts on aesthetics 

4.4 PREDICTION OF IMPACT 

The impact assessment is carried out for the following phases and presented in the following 

paragraphs. 

¶ Impacts during construction phase 

¶ Impacts during operation phase 

 

4.4.1. Impacts during construction phase 

Construction phase works include site clearance, site formation, building works, infrastructure 

provision and any other infrastructure activities. The impacts due to construction activities are 

short term and are limited to the construction phase. The impacts will be mainly on air quality, 

water quality, soil quality and socio-economics 

4.4.1.1 Impact on Air Quality 

The principal potential source of air quality impact arising from the construction of the 

proposed project is fugitive dust generation. The dust, measurable as suspended particulate 

matter and respirable suspended particulates would be generated as a result of construction 

activities. The construction program of the projects shall commence immediately after 

obtaining statutory clearances. 

The potential dust sources associated with construction activities are loading and unloading of 

the materials, top soil removal, travel over unpaved roads and wind erosion etc. The 

construction works associated with the proposed development are broadly given below. 
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1. Site development and foundation works 

2. Dust generation due to vehicle movement carrying raw material 

3. Un loading of raw material, removal of un wanted waste material from site 

4. Civil constructions and provision of infrastructure required for various activities 

proposed. 

Among all the construction activities, site formation has the highest potential for causing dust 

nuisance to the nearby air sensitive locations. During the construction of the project, existing 

houses nearby may be subject to the potential dust impacts. 

Exhaust emissions from vehicles and equipment deployed during the construction phase is 

also likely to result in marginal increase in the levels of SO2, NOX, PM, CO and un-burnt 

hydrocarbons. The impact of such activities would be temporary and restricted to the 

construction phase. The impact is generally confined to the project area and is expected to be 

negligible outside the plant boundaries 

4.4.1.2  Mitigation Measures Proposed – Air Quality 

For the proposed project site leveling and grading will be carried out, where ever possible to 

maintain the natural elevations they will not be disturbed, only leveling activity will be carried 

out for providing roads, sewage network, storm water system, and places required for 

providing buildings for administrative and plant shed erection. According to the engineering 

assessment; most of the excavated material shall be reused within the project boundary. The 

movement of cut and fill material will be limited. 

Most of the construction dust will be generated from the movement of construction vehicles 

on unpaved roads. Unloading and removal of soil material shall also act as a potential source 

for dust nuisance. The control measures proposed to be taken up are given below. 

1. The important dust suppression measures will be carried out at least twice a day, if 

need arises frequency will be increased on windy days, in this way around 50% 

reduction on the dust contribution from the exposed surface will be achieved. 

2. The duration of stockpiling will be as short as possible as most of the material will be 

used as backfill material for the open cut trenches for road development. 

3. Temporary tin sheets of sufficient height (3m) will be erected around the site of dust 

generation or all around the project site as barrier for dust control. 

4. Tree plantations around the project boundary will be initiated at the early stages by 

5. Plantation of 2 to 3 years old saplings, regular watering will be done, so that the area 

will be moist for most part of the day.  

6. To reduce the dust movement from civil construction site to the neighbourhood the 

external part of the building (administration, canteen, etc.,) will be covered by plastic 

sheets. 

Given the implementation of proper control measures for dust suppression, no adverse 

impacts are expected. 
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4.4.1.3 Impact on Water Quality 

The proposed project will involve various construction activities. The following section 

summarizes the activities likely to be undertaken during the proposed development and 

describes the potential impacts on water quality from each activity. 

¶ Site formation 

Preparation of designated area of land for subsequent development activities involves 

leveling off the ground surface, removal of vegetation, stockpiling and generation of 

construction waste. Construction of temporary infrastructure such as drainage culverts 

may be required. The site formation may produce large quantities of run-off with high 

suspended solids loading in the absence of appropriate mitigation measures. This 

potential problem may be aggravated during rainy season. 

¶ Construction of Buildings 

In rainy season during the construction phase due to construction of various civil 

structures site runoff results significant pollution in the receiving water bodies and 

washing of various construction equipments will also result in water pollution. 

¶ Site workshop 

The used engine oil and lubricants, and their storage as waste materials as the potential 

to create impacts if spillage occurs. Waste oil may infiltrate into the surface soil 

layers, or runoff into local Water courses, increasing hydrocarbon levels. Proper 

precautionary measures should be taken to prevent any spillage of the above materials 

and their subsequent runoff into the water bodies. 

¶ Presence of workers 

During construction, impacts from the workers include waste and wastewater generated from 

eating areas, and sewage from temporary sanitary facilities. Sewage is characterized by high 

levels of BOD, ammonia and E.coli. Significant water quality impact will happen only if the 

sewage is discharged directly into the receiving waters without any prior treatment 

4.4.1.4 Mitigation Measures – Water Quality 

During site development necessary precautions will be taken, so that the runoff water from the site 

gets collected to working pit and if any over flow is, will be diverted to nearby greenbelt/ plantation 

area. During construction activity all the equipments washed water will be diverted to working pit to 

arrest the suspended solids if any and the settled water will be reused for construction purposes, and 

for sprinkling on roads to control the dust emission, etc. The domestic sewage generated will be 

treated in portable STP or sent to septic tank/soak pit. 

4.4.1.5 Impact of Noise Levels 

The major activities, which produce periodic noise, during construction phase, are as follows: 
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¶ Foundation works 

¶ Fabrication of structures 

¶ Plant erection 

¶ Operation of construction equipment 

¶ Movement of vehicles etc., 

 

4.4.1.6 Mitigation Measures for Noise 

All noise generating equipment will be used during day time for brief period of its 

requirement. Proper enclosures like acoustic enclosures, tin sheets, etc. will be used for 

reduction in noise levels, where ever possible. Noise generating equipment will be kept away 

from the human habituation. Therefore, impact on noise environment due to proposed project 

would be insignificant. All vehicles entering into the project will be informed to maintain 

speed limits, and not blow horns unless it is required 

4.4.1.7 Impact Due to Solid Waste Generation 

This category of waste generation in the proposed project is due to different types of raw 

materials being used during construction stage in general may comprise the following 

¶ Cement concrete 

¶ Bricks, tiles, 

¶ Cement plaster 

¶ Steel (RCC, door/ window frames, roofing support, railings of staircase etc) 

¶ Rubble, sand, Stone (Marble, granite, sand stone) 

¶ Timber/wood 

¶ Paints/varnishes 

Besides above there are some major and minor components namely conduits, pipes, electrical 

fixtures, panels, etc. all the above items will be segregated and stored at the site and once the 

facility established will be process the same in respective treatment facilities within the site 

4.4.1.8 Mitigation Measures for Solid Waste 

The solid waste generated during this period being predominantly inert in nature. Hence 

maximum effort would be made to reuse and recycle them. The most of the solid waste 

material can be used for filing/ leveling of low-laying areas within the site. All attempts 

should be made to stick to the following measures. 

¶ All construction waste shall be stored within the site itself. A proper screen will be 

provided so that the waste does not get scattered. 

¶ Attempts will be made to keep the waste segregated into different heaps as far as 

possible so that their further gradation and reuse is facilitated. 
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¶ Materials, which can be reused for purpose of construction, levelling, making roads/ 

pavement will also be kept in separate heaps from those which are to be sold or land 

filled. 

¶ The local body or a private company may be arranged to provide appropriate number 

of skip containers/ trolleys on hire. 

The use of the construction material basically depends on their separation and conditions of 

the separated material. A majority of these materials are durable and therefore, have a high 

potential for reuse. It would, however, be desirable to have quality standards for the recycled 

materials. Construction waste can be used in the following manner. 

¶ Reuse of bricks, tiles, stone slabs, timber, piping railings etc., to the extent possible 

and depending upon their conditions. 

¶ Sale/ auction of materials which cannot be used at the site due to design constraint 

¶ Plastics, broken glass, scrap metal etc., will be stored and processed within the site 

premises. 

¶ Rubble/ brick bats can be used for building activity, such as levelling, under coat of 

lanes where the traffic does not constitute heavy moving loads. 

¶ Larger unusable pieces can be sent for filing up low laying areas. 

¶ Fine material such as sand, dust, etc., can be used as cover material 

¶ The unearthed soil can be used for levelling as well as for lawn development 

¶ The broken pieces of the flooring material can be used for levelling in the building or 

can be disposed off 

The unused or remaining paints/varnishes/wood can either be reused or can be disposed off as 

per scientific methods 

4.4.1.9 Impact on Land Use 

The proposed project is Development of 600 TPD Waste to Energy Project to generate about 

up to 8 MW of Power at Deonar, Mumbai as per the Solid Waste Management Rules 2016. 

Due to the proposed development the existing scenario of the project site will be improved 

and the aesthetics of the surrounding areas will also be improved. The impacts on the land use 

will be envisaged as sufficient greenbelt will be provided around the boundary to enhance the 

aesthetics of the project area 

4.4.1.10 Demographic and Socio economic 

The impact of the proposed unit on demography and socio economic conditions of the study 

area would be as follows. 

1. Additional strain on civic amenities like road, transport, communication, drinking 

water, sanitation & other facilities to meet the work force requirement 

2. Increase in demand for services like hotels, lodges, public transport etc. 
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3. Employment opportunities for construction labourers, skilled and unskilled workers 

etc., 

4. Economic up liftment of the region. 

5. Increase in Labour rates. 

6. More work to the civil construction and transportation companies 

 

4.4.2. Impact during Operation Phase 

During the operation phase of the proposed project there would be impacts on the air 

environment, water environment, land environment and socio-economic aspects 

4.4.2.1 Prediction of Impacts on the Air Environment 

Prediction of impacts from the proposed project on the ambient air quality was carried out 

using air quality simulation models. The main sources of air pollution are as follows. 

1. Area source emissions from landfill operations 

2. Line source emissions from vehicular movement 

3. Point source emissions from Waste to Energy plant and DG set 

The emissions from the DG sets are minimal since they will be operated only during power 

failures. 

Atmospheric Dispersion of Stack Emissions 

In order to estimate the ground level concentrations due to the emissions from the proposed 

project, EPA approved American Meteorological Society/Environmental Protection Agency 

Regulatory Model - AERMOD 7.0.3 dispersion Model has been used. AERMOD dispersion 

Model provides option to model emissions from a wide range of sources that are present at a 

typical industrial source complex. The model considers the sources and receptors in undulated 

terrain as well as plain terrain and the combination of both. The basis of the model is the 

straight line steady state Gaussian Plume Equation, with modifications to model simple point 

source emissions from stacks, emissions from stack that experience the effect of aerodynamic 

down wash due to nearby buildings, isolated vents, multiple vents, storage piles etc. 

AERMOD dispersion model with the following options has been used to predict the 

cumulative ground level concentrations due to the proposed emissions. Area being rural, rural 

dispersion parameters is considered 

¶ Predictions have been carried out to estimate concentration values over radial distance 

of 10 km around the sources 

¶ A combination of Cartesian and Polar receptor network has been considered 

¶ Emission rates from the sources were considered as constant during the entire period 

¶ The ground level concentrations computed were as is basis without any consideration 

of decay coefficient 
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¶ Calm winds recorded during the study period were also taken into consideration 

24-hour mean meteorological data extracted from the meteorological data collected during the 

study period as per guidelines of IMD/CPCB has been used to compute the mean ground level 

concentrations to study the impact on study area 

4.4.2.2 Pollution Sources 

Area Source 

Daily waste will be discharged by tipping at the working area on a landfill, within the area 

demarcated for the cell. Daily/weekly cover (optional) is primarily used for prevention 

windblown dust, litter and odours, deterrence to scavengers, birds, reduction of infiltration 

(during unseasonal rain) and in improving the sites visual appearance. Soil used as daily / 

weekly cover shall give a pleasing uniform appearance from the site boundary. To achieve 

this thickness of about 150 mm is usually adequate and shall be adopted. 

Point Sources 

The point source emissions considered for the proposed project are Waste to Energy Plant and 

DG set. The DG set will be used only during power failure for emergency requirements. 

Hence the impacts from the DG set will be felt only during power failure. The inputs used to 

run the model are stack details, emissions details are given in Table 50 and twenty four hours 

mean meteorological data is given in Table 51 

The predicted maximum ground level concentration of 24 Hour average PM, SO2 and NOx 

concentrations considering 24 hour mean meteorological data of study season are 

superimposed on the maximum baseline concentrations obtained during the study period to 

estimate the post project scenario, which would prevail at the post operational phase. The 

overall scenario with predicted concentrations over the maximum baseline concentrations is 

shown in the following Table 52 and isopleths are shown in the Figure 34 to 36 

Table 50: Stack Emissions Details 

Details Units Description of Stacks & emission 

8 MW 

Type of Fuel - MSW 

Internal diameter of stack m 1.2 

Temperature of flue gas °C 120 

Height of the stack m 50 

Velocity of flue gas m/s 18 

Volumetric flow m3/s 20.4 

Volumetric flow Nm3/s 15.5 

PM g/s 0.78 

SO2 g/s 3.10 

NOx g/s 6.20 

Out let standards 
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Details Units Description of Stacks & emission 

8 MW 

PM mg/Nm3 50 

SO2 mg/Nm3 200 

NOx mg/Nm3 400 

 

Table 51:  4Hours Mean Meteorological Data for Post Monsoon Season 

Hour Temperature 

 (0C) 

Relative 

Humidity (%) 

Wind 

Direction 

Avg. Wind 

 speed(m/s) 

Stability 

Class 

1 21.5 78 340 2.02 6 

2 20.8 78 315 2.12 6 

3 20.3 79 270 2.16 6 

4 19.9 80 20 2.23 6 

5 19.5 82 290 2.34 6 

6 21.2 81 240 2.01 5 

7 23.4 78 270 2.06 4 

8 24.3 77 270 2.11 4 

9 25.4 76 290 2.23 3 

10 27.6 74 315 2.43 3 

11 29.8 71 315 2.34 2 

12 31.8 69 315 2.85 1 

13 35.4 65 315 3.12 1 

14 34.8 66 315 3.01 1 

15 32.3 69 290 2.53 1 

16 30.3 70 270 2.65 1 

17 29.9 71 315 2.43 2 

18 28.8 73 290 2.32 3 

19 27.8 74 270 2.12 4 

20 26.5 75 315 2.06 5 
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Hour Temperature 

 (0C) 

Relative 

Humidity (%) 

Wind 

Direction 

Avg. Wind 

 speed(m/s) 

Stability 

Class 

21 25.5 75 340 2.08 6 

22 25.1 76 315 2.11 6 

23 24.5 77 360 2.13 6 

24 22.4 78 270 2.12 6 

 

Table 52: Post Project Scenario – Units: μg/m3 

Particulars Particulate Matter 

(PM) 

Sulphur dioxide 

(SO2) 

Oxides of Nitrogen 

(NOx) 

Maximum Baseline Scenario  78 21.5 35.2 

Predicted GLC (Max) 0.38 1.5 3.0 

Future predicted GLC (Worst 

Case) 
78.38 23.0 38.2 

NAAQ Standards 2009(24 hr) 100  80 80 

 

 

 

 

 

 

 

 

 

       

 

 

 

Max. Concentration of PM: 0.38 µg/m3 @ 750 m in SE direction 

Figure 34 Predicted 24- Hourly Average GLC of PM 
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Max. Concentration of SO2: 1.5 µg/m3 @ 750 m in SE direction 

 

 

 

 

 

 

 

 

 

 

 

 

Max. Concentration of NOX: 3.0 µg/m3 @ 750 m in SE direction 

Figure 35 Predicted 24- Hourly Average GLCs of SO2 (μg/m3) at 10 km Radius 

Figure 36 Predicted 24- Hourly Average GLCs of NOx (μg/m3) at 10 km Radius 
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4.4.2.3 Air Pollution Mitigation Measures 

The above estimated the ground level concentrations due to the emissions from the proposed 

project considering the worst scenario, but the proposed project shall aims to reduce the 

present air emission from the existing dumpsite as well as the surrounding areas. The 

proposed project also aims to utilize around 600 TPD of waste thus minimize the dumping 

activity at the site as is presently practicing. The proposed project also aims to reduce the air 

emission within the stipulated standards.  

The main sources of air pollution include waste to energy plant(s), DG sets, and vehicular 

emissions. Waste to energy plants shall be equipped with dry type flue gas treatment system 

consisting of scrubber, bag filters, activated carbon injecting system etc. For proper dispersion 

of SO2 and NOx emissions into atmosphere, stack with a minimum height of 50 m shall be 

provided to comply with the emission standards. Dry lime and activated carbon shall be 

injected for removal of HCl, HF and for removal of organic constituents respectively. To 

prevent formation of dioxins and furans, the flue gas temperature shall be rapidly lowered to 

less than 2000C by adopting adsorption by activated carbon. The emissions from the DG sets 

are minimal since they will be operated only during power failures. All the vehicles will be 

regularly serviced and maintained properly to minimize emissions. All the internal roads will 

be maintained properly to minimize dust generation. 

During landfill operations, part of the secured land fill will be daily covered with soil/ash and 

during rainy period with temporary cover (HDPE/Plastic sheets) to minimize the odor and 

gases generation. 

All possible measures shall be adopted for odor control. Negative pressure to be maintained in 

the RDF Pit to control odour by installing the Primary Air duct in the RDF pit. In the landfill 

area, daily cover shall be put in with layer of earth, clay or similar material. Other organic 

measures include spraying ecosorb (organic and biodegradable chemical) around odor 

generation areas at regular intervals. Odor control system shall focus on minimizing the 

number of sources of odour generation 

4.4.2.4 Impact on Water Quality 

The water requirement for the proposed project is 480 KLD, the required raw water will meet 

through the secondary treated water from Ghatkopar sewage treatment plant Municipal body. 

The raw water pumped from the source shall be sent for further treatment before unutilized 

for the proposed project. To minimize the water consumption, water saving options will be 

planned. 

¶ Improve energy efficiency of operations 

¶ Installation of Air Cooled Condenser 

¶ Installation of flow restrictors on water supply line 

¶ Dry sweeping of all areas before mopping/washing 

¶ Eliminate leaks of the pipelines 
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¶ Storm water harvesting 

¶ Rain water holding tanks 

¶ Recycling of water etc., 

4.4.2.5 Water Impacts Mitigation Measures 

Leachate will be generated from compost plant, waste to energy plant (at storage area), 

landfill etc. The proper management of leachate is essential in waste management as the 

untreated leachate discharges will lead to water and as well as soil contamination. In the 

proposed facility, the leachate will be managed by proper collection, storage and treatment. 

At the generation points, proper drainage / collection network will be provided to prevent 

contamination due to overflows. Also the collection system will be provided with 

intermediate storage tanks based on the generation quantity. From there the leachate will be 

routed to final storage tank before its treatment. It is estimated that a maximum of 60 KLD of 

leachate will be generated. 

Options to be considered for leachate management are: 

Ɇ Re-circulation:  One of the methods for treatment of leachate is to re-circulate 

it through to the windrows or landfill. This has two beneficial effects: (i) the process of 

landfill stabilization is accelerated and (ii) the constituents of the leachate are attenuated 

by the biological, chemical and physical changes occurring with the landfill. Re-

circulation of leachate requires the design of a distribution system to ensure that the 

leachate passes uniformly throughout the entire waste. Since gas generation is faster in 

such a process, the landfill should be equipped with a well-designed gas removal system. 

Ɇ Evaporation of Leachate: One of the techniques used to manage leachate is 

to spray it in lined leachate ponds and allow the leachate to evaporate. Such ponds have 

to be covered with geo-membrane during the high rainfall periods. The leachate is 

exposed during the summer months to allow evaporation. Odour control has to be 

exercised at such ponds. As a standby, this proposal envisages construction of leachate 

evaporation ponds as a buffer.  

Ɇ Treatment of Leachate: Leachate treatment requirements depend on the final 

disposal of the leachate. Since the plant is designed with a closed windrow, and best 

practices are followed during landfill operation, minimum Quantity of leachate will be 

generated which either will be circulated to landfill, sprayed on landfill for dust control, 

use to keep the windrows moist.  

An exclusive leachate treatment plant may be established with primary treatment, biological 

treatment followed by Reverse Osmosis units. Rejects from reverse osmosis shall be 

treated/disposed of utilizing Mechanical Vapour Recompression or Multiple Effect 

Evaporator (MEE) followed by Agitated Thin Film Dryer (ATFD). Salts and rejects from 

both processes shall be disposed of in the nearest TSDF or co-incenerated in the boiler. The 
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ATFD salts shall be stored in covered sheds with impermeable flooring. Storage of ATFD 

salts within the facility shall not exceed 90 days. 

It is estimated that about 212 KLD of wastewater will be generated from Waste to Energy 

Plant. The wastewater generated shall be collected in the nuetralisation pit after the pH 

adjustment the treated wastewater shall be utilized for ash quenching and for greenbelt. It is 

estimated that about 8 KLD of domestic wastewater will be generated. It is proposed to 

establish a bio-toilet system to conserve the water. Alternatively, as a stand-by septic tank and 

soak pit may be provided 

4.4.2.6 Rain Water Harvesting and Storm Water Management 

Project Management will make proper utilization of rainwater by harvesting by appropriate 

rain water-harvesting mechanism. Roof water will be collected by adopting proper treatment 

(O&G Trap), the collected water will be used for various uses (dust suppression, floor 

washings, toiler flushing, greenbelt, etc.). 

Rainwater from surface areas will be harvested by construction of check dams all along the 

storm water drainage network at a definite pitch. Based on the rainfall intensity of the plant 

area, storm water drainage system will be designed. Strom water drainage system consists of 

well-designed network of open surface drains with check dams at appropriate distances to 

improve the infiltration efficiency of the rain water into ground so that all the storm water is 

efficiently drained off without any water logging. 

Necessary expert advice has been obtained in this regard. Artificial recharge measures like 

rain water-harvesting helps in reducing the urban run-off, decrease pollution of ground water 

and improve the ground water table, which augments the yields of, bore wells. 

4.4.2.7 Noise Environment 

The Major source of noise in proposed project will be from Turbine generator, DG set etc. 

Acoustic shed will be provided for TG set and whereas DG sets itself have acoustic enclosure. 

The noise levels are controlled.  

Noise Mitigation Measures 

Adequate measures for noise control, at the design stage shall be taken such as keeping high 

noise generating equipment’s like pumps, motors, etc., on anti-vibration pads, closed rooms 

and regular maintenance as suggested by the manufacturer. Some of the mitigation measures 

proposed are: 

¶ Noise level specification of the various equipment’s as per the Occupational Safety 

and Health Association (OSHA) standards. 

¶ Providing suitable enclosures (adequate insulation) to minimize the impact of high 

noise generating sources. 

¶ Employees will be provided with PPE like ear plugs, helmets, safety shoes, etc. 
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¶ Development of greenbelt all along the boundary and along the roads within the 

project 

4.4.2.8 Mitigation Measures to reduce Impacts on Land Environment 

Ash 148 TPD, Inert waste 2 TPD generated from the waste to energy plants shall be disposed 

of in the sanitary landfill, after considering options for secondary reuse. Waste sludge from 

wastewater treatment plants and salts from Agitated Thin Film Dryer (ATFD) etc. shall be 

stored in a separate area under shed so as to avoid entry of rain water during the monsoon. 

Incineration ash, sludge, ATFD salts shall be sent to nearest authorized TSDF for ultimate 

disposal. With these measures it is anticipated that there will not be any impact on land 

environment. 

4.4.2.9 Predicted Impacts of the Landfill 

The proposed landfill shall be constructed in line with Solid Waste Management Rules 2016 

and guidelines from CPCB and MoEF&CC. There will not be any negative impact on water 

environment (groundwater/surface water) from the proposed landfill. The liner system will 

avoid leachate from entering into the groundwater. Monitoring bore-wells shall be 

established around the landfill to keep track of any contamination, which is unlikely because 

of the liner system and engineering landfill construction. The leachate generated shall be used 

by spraying on windrow and rest of leachate shall be treated through solar evaporation or 

suitable treatment method like Mechanical Vapour recompression or MEE followed by 

ATFD or salts from the both processes will be incinerated with the RDF.  

4.4.2.10 Impacts on the Community 

Public Safety: A number of activities those are likely to be carried out in the facility that has 

significant adverse impacts on the public safety. With the implementation of a strong 

environmental management plan, the communities residing near the project site are unlikely 

to be exposed to any long-term hazards. 

Aesthetics: Greenbelt will be developed around the project site, which will help in improving 

the aesthetics of the environment. 

4.4.2.11 Impact on Ecology 

The project area has been used as dumping site since 1927. The surrounding areas are 

predominantly occupied by slums. On north, east and south side of the project area, creek is 

observed. 

Flora: Some mangrove plantation is observed along these creeks. Apart from this there are 

few local plant species in area. 

Fauna: The fauna comprises animals, mainly pigs and dogs, plus other species able to live 

close to man (urban birds, rodents and some insects). Some buffalos were also observed 
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which belonged to local from nearby areas. No classified, endangered or extinct species were 

observed in nearby areas of project site. Animals were not noted in the landfill site. Sanjay 

Gandhi National Park is located at approximate aerial distance of 9 km from project area.  

Mitigation 

By proposed project adequate green belt will be developed which will improved aesthetic 

condition and air quality. It will also reduce the bird and animal menace at the site. Once the 

WtE plant is established, the leachate generation and waste flowing to the creek will also 

reduce significantly. This will lead to positive impact on the mangroves. 

4.4.2.12 Impact on Socio Economics 

The proposed facility is likely to provide direct and indirect employment and likely to 

increase the socio-economic status of the nearby villages in the study area. Due to proposed 

project the facilities for public transport, water supply telecommunications, education, public 

health etc., are likely to improve. 
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CHAPTER 5 - ANALYSIS OF ALTERNATIVES 

(TECHNOLOGY & SITE) 
 

Municipal Corporation of Greater Mumbai (MCGM) has proposed development of 600 TPD 

Waste to Energy project to generate about 4 MW of power at Deonar dumping ground, thus 

there is no any alternative for the proposed project.  

 

5.1 ALTERNATIVES TECHNOLOGIES  

Technology And Project Design 

While there are number of technological options, each has its distinct merits and limitations, 

which guide us to choose appropriate technology for a given local condition. Despite the best 

efforts to reduce, reuse and recycle, there will always be residual waste requiring disposal. The 

overall objectives are to: 

(i) Reduce the volume of waste to the dumping site 

(ii) Meet the criteria under SWM Rules 2016 

(iii) Meeting the environmental criteria and emission standards as laid down under 

Environmental Protection Acts 1986, and 

(iv) Sustainable waste management for the city 

The alternative treatment and disposal technologies are 

¶ Pyrolysis/ Gasification 

¶ Plasma Arc 

¶ Biomethanation 

¶ Landfills Bioreactor (Bioreactor Landfill) 
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Figure 37: Technologies 

 

 

5.1.1 Pyrolysis  

Pyrolysis is the thermal degradation of carbon-based materials through the use of an indirect, 

external source of heat, typically at temperatures of 450 to 750°C, in the absence or almost 

complete absence of free oxygen. This drives off the volatile portions of the organic materials, 

resulting in a syngas composed primarily of H2, CO, CO2, CH4 and complex hydrocarbons. 

The syngas can be utilized in boilers, gas turbines or internal combustion engines to generate 

electricity. The balance of the organic materials that are not volatile are left as char material. 

Inorganic materials form bottom ash that requires disposal, although some pyrolysis ash can 

be used for manufacturing brick materials. Pyrolysis involves the thermal degradation of 

organic waste in the absence of free oxygen to produce a carbonaceous char, oils and 

combustible gases. 

Although pyrolysis is an age-old technology, its application to biomass and waste materials is 

a relatively recent development. An alternative term for pyrolysis is thermolysis, which is 

technically more accurate for biomass energy processes because these systems are usually 

starved-air rather than the total absence of oxygen. Although all the products of pyrolysis may 

be useful, the main fuel for power generation is the pyrolysis oil. Depending on the process, 

this oil may be used as liquid fuel for burning in a boiler or as a substitute for diesel fuel in 

reciprocating engines, although this normally requires further processing.  

Typical Pyrolysis Facility: 

In a typical pyrolysis facility the following are taking place:  

¶ Drying of solid waste (100-200oC).  

¶ Initial decomposition of substances, initiation of the decomposition of H2S and CO2 

(250οC).  
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¶ Break of the bonds of aliphatic substances – Start of the separation of CH4 and other 

aliphatic substances (340οC).  

¶ Enrichment of the produced material in carbon (380οC). 

¶ Break of the bonds C – O and C - N (400οC).  

¶ Conversion of coal tar materials into fuel material and tar (400 - 600οC).  

¶ Decomposition to materials resistant to heat – Formation of aromatic substances (600οC).  

¶ Production of aromatic substances, processes for hydrogen removal from organics like 

butadiene, etc. (>600οC). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Reaction Process: 

The reactions taking place initially are decomposition ones, where organic components of low 

volatility are converted into other more volatile ones: 

CxHy → CcHd + CmHn  

Moreover, at the early stages of pyrolysis process, reactions occurring include condensation, 

hydrogen removal and ring formation reactions that lead to the formation of solid residue 

from organic substances of low volatility:  

CxHy → CpHq + H2 + coke  

In the case of existence of oxygen, CO and CO2 are produced or the interaction with water is 

possible. The produced coke can be vaporized into Ο2 and CO2.  

The pyrolysis products can be liquid, solid and gaseous. The majority of the organic 

substances in waste are subjected to pyrolysis by 75 – 90 % into volatile substances and by 10 

– 25 % to solid residue (coke). However, due to the existence of humidity and inorganic 

substances, the quantity of volatile substances varies from 60 to 70% and the coke between 30 

and 40%.  

Figure 38 Typical pyrolysis system 
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In order to achieve the successful operation of a pyrolysis facility, continuous control is 

required due to the complex processes taking place during the method development. 

Moreover, solid waste with no major composition variation that does not include metals and 

glass has to be fed on continuous basis (use of waste after successful implementation of 

separation at source or mechanical separation). In addition, special care is needed about  

The products produced from pyrolysing materials are a solid residue and a synthetic gas 

(syngas), while some of the volatile components form tars and oils can be removed and 

reused. The solid residue (sometimes described as a char) is a combination of noncombustible 

materials and carbon. The syngas is a mixture of gases (combustible constituents include 

carbon monoxide, hydrogen, methane and a broad range of other VOCs). A proportion of 

these can be condensed to produce oils, waxes and tars. The syngas typically has a net 

calorific value of between 10 and 20 MJ/Nm3. If required, the condensable fraction can be 

collected by cooling the syngas, potentially for use as liquid fuel. 

Table 53: Advantages and Disadvantages of Pyrolysis 

Advantages  Disadvantages  

1. By using less oxygen, fewer air 

emissions may be produced.  

2. Emissions are easier to control 

because they are scrubbed to remove 

contaminants.  

3. The plants are modular and flexible  

4. They are quicker to build.  

5. The processes produce a more useful 

product than standard incineration – 

gases, oils and solid char can be used 

as a fuel, or purified and used as a 

feedstock for petro-chemicals and 

other applications.  

6. The syngas can be used to generate 

energy more efficiently via a gas 

engine (and potentially fuel cell), 

whilst incineration generates energy 

less efficiently via steam turbines  

7. If the economics associated with 

production of synthetic liquid fuels 

change, pyrolysis may be an 

economically viable process for 

thermal processing of solid waste  

1. Net energy recovery may suffer in 

case of wastes with excessive 

moisture.  

2. High viscosity of pyrolysis oil may 

be problematic for its transportation 

may lead to burning  

3. Inherent complexity of the system 

and lack of appreciation by system 

designer of the difficulties of 

producing a consistent feedstock 

were the causes for failure  

4. Other disadvantages are same as 

mass burn incineration  
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5.1.2 Plasma Arc Gasification 

Plasma Arc Gasification is a multi-stage process which can break waste down to 1/300th of its 

original size by using ionized gases to produce temperatures greater than 3 times the surface 

temperature of the sun. 

This process can safely deal with almost all forms of wastes by breaking down the matter into 

component molecules and producing a synthesis gas (syngas) which can be used as an 

industrial feedstock to produce biofuels, synthetic fuels or to produce hydrogen, or simply as 

a fuel (replacing fossil fuels) to generate steam or electricity. 

Working of Plasma Arc Gasifier 

Plasma Arc Gasification process has 4 stages as shown in Figure 39 

 

Figure 39: Flow Diagram of Process Stages of Plasma Arc Gasifier 

Stage 1: Feed Handling 

The waste is delivered into the feed system. One of the unique characteristics of the plasma 

assisted gasification type waste to energy technology is its waste processing flexibility. The 

system can handle any combination of solid, liquid and gaseous wastes. Solid waste is then 

passed through a pre-treatment process where it is shredded into smaller pieces to prevent 

blockages in the feed nozzle. 

Stage 2: Gasification 

The waste then is passed through an airlock which prevents gases from escaping into the 

atmosphere. The plasma gasifier is an insulated air-tight container with plasma torches at the 

base to provide the heat required to gasify the waste feed. The plasma torches consume a very 

small portion of the total energy available from the feedstock (2-5% of total energy input) in 

providing part of the heat required to drive the endothermic gasification process. Partial 

combustion provides the balance of heat required.  Torch power is controlled by an automatic 

control system, which adjusts the gasification conditions to accommodate the potentially 

highly variable nature of the feedstock. The plasma arc is contained within the body of the 

plasma torch, and therefore, the waste material is not directly subjected to the plasma arc. 

Nonetheless, the plasma torches facilitate operating temperatures above typical flame 

temperatures associated with combustion of the waste feed stocks and also in excess of the 

melting points of metals and inorganic materials. Either air or oxygen and/or steam is injected 

above the torches to provide a source of oxygen for the gasification process and control the 

H2: CO ratio. Importantly, the gasification occurs in an oxygen starved environment, such that 



Municipal Corporation of Greater Mumbai (MCGM)  

 
EIA report for development of 600TPD Waste to Energy project at Deonar, Mumbai 

155 

a combustible syngas product is produced, rather than a non-combustible flue gas, which 

would be the case if all the feed material was combusted. 

Stage 3: Gas Cooling 

After leaving the gasifier chamber the syngas passes through a series of filtration systems 

where it is cooled by using water injection. The cooling process acts to prevent the formation 

of dioxins and furans as these undesirable compounds are known to form within a specific 

temperature range. The gas will then be reheated to create a series of catalytic reductions to 

reduce the amount of NOx and convert it into atmospheric nitrogen and water. A series of 

scrubbers will then remove any acids, chlorides, fluorides, sulphates, phosphates, sodium and 

calcium. 

Stage 4: Syngas Cleanup 

A series of scrubbers will then remove any acids, chlorides, fluorides, sulphates, phosphates, 

sodium and calcium. Synthesis gas (syngas), the main output of the plasma gasifier, can be 

used as a fuel source in power plants, or treated further to generate hydrogen. It can also be 

used in the rural and industrial sector in the production of a wide range of polymers, 

chemicals, biofuels (including ethanol), fertilizers, pressure agents and more. 

Table 54: Advantages and Disadvantages of Plasma Arc Process 

Advantages  Disadvantages  

1. Compared to combustion/ 

incineration technology, it creates 

much less atmospheric pollution  

2. In techno-economic terms, oxides of 

nitrogen and sulphur are not emitted 

during normal operations because the 

system works in absence of oxygen  

3. Toxic materials become encapsulated 

and are therefore much safer to 

handle than the toxic ash left by 

combustion/ gasifier processes  

4. Clean Technology  

5. Less amount of residue  

1. Plasma arc technology is extremely 

costly  

2. Plasma torches are very costly and 

need to be replaced frequently  

3. No of shutdowns due to frequent 

replacement of plasma torches 

increases downtime.  

 

 

5.1.3 Bio-methanation/ Anaerobic Digestion Technology  

The organic fraction of waste is segregated and fed to a closed container (biogas-digester) 

under anaerobic conditions; the organic wastes undergo biodegradation producing methane-

rich biogas and effluent/ sludge. The process involves the anaerobic (without air) 

decomposition of wet organic wastes to produce a methane-rich biogas fuel and a small 

amount of residual sludge that can be used for making compost. Typically 100-200 m3 of 
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gas is produced per ton of organic MSW that is digested. The biogas can be utilized for 

either for generating steam or electricity.  

Biomethanation process treats only organic matter hence will also require a separate 

treatment system for the management of non-biodegradable waste including recyclables. 

Considering significant requirement of land for the process & need for separate treatment 

system for non-biodegradable waste. Technology of biomethanation is considered 

unfeasible and not considered for further discussion in this report.  

Table 55: Advantages and Disadvantages of Biomethanation Technology 

Advantages Disadvantages 

1. Makes landfills easier to manage 

by removing problematic organic 

waste material which is 

responsible for gaseous and liquid 

emissions.  

2. The feedstock for biomethanation 

plant is a renewable source. 

Energy generated through this 

process can help reducing the 

demand for fossil fuel.  

3. The technology reduces the 

emission of Green House Gases to 

atmosphere.  

4. The use of digestate also 

participates to this reduction by 

decreasing synthetic fuel uses in 

fertilizer manufacturing, which is 

an energy intensive process.  

5. An end product can be used as a 

soil conditioner  

6. Clean Technology  

7. Acceptable by Public  

8. Environmentally Sound  

9. Best suitable to Indian conditions 

if proper biodegradable feed is 

provided for the plant  

10. Proper designing of the plants 

initially can be easily scalable as 

per the need  

1. Suitable only for organic matter and 

cannot used for mixed waste  

2. Nature of organic waste may vary 

according to location and time of year. 

This may lead to a variation in the C/N 

ratio and affect the rate of gas 

production.  

3. The detention time in the plant is 

around 30-50 days. The space required 

for the process is significantly high.  

4. Relatively expensive and requires a 

major capital investment.  

5. Wastewater from the process may 

contain a high concentration of metals, 

nitrogen and organic materials.  

6. Because of the complex association of 

different types of bacteria, digesters 

have a higher risk of breakdown and 

may be difficult to control.  

7. Blockage of pipes can be caused if large 

pieces of waste enter the system; this 

causes problems, particularly in 

continuous systems. This can be 

avoided with appropriate measures  

8. Non utilization of End Product in 

nearby area lead to plant installation 

unviable  
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5.1.4 Landfills 

Landfills are vital components of any well designed MSW management system. They are 

ultimate repositories of a city’s MSW after all other MSW management options have been 

exercised. In many cases, landfill is the only MSW management options available after the 

MSW is collected. The safe and effective operaton of landfill depends on sound planning, 

administration, and management of the entire MSW management system. There are three 

types of landfills viz, Sanitary landfill, Bioreactor landfill, Secured landfill (for inert waste). 

Sanitary landfill is the process of dumping of solid waste in a scientifically designed land 

area spreading waste in thin layers, compacting to the smallest volume and covering with soil 

on daily basis. Sanitary landfill would be good option for disposal of existing/mixed waste 

which cannot be segregated. Landfill gas such as methane from the anaerobic conditions 

prevailing in the landfill due to the presence of organic material in mixed waste can be 

recovered. The facilities at the sanitary landfill include leachate collection and treatment 

system, storm water management system avoiding ground and surface water pollution. 

Bioreactor landfill is one idea that has gained significant attention now days. A bioreactor 

landfill is a sanitary landfill that uses enhanced microbiological processes to transform and 

stabilize the readily and moderately decomposable organic waste constituents within 5 to 10 

years of bioreactor process implementation. The bioreactor landfill significantly increases the 

extent of organic waste decomposition, conversion rates and process effectiveness over what 

would otherwise occur within the landfill. The “bioreactor landfill” provides control and 

process optimization, primarily through the addition of leachate or other liquid amendments, 

the addition of sewage sludge or other amendments, temperature control, and nutrient 

supplementation. Beyond that, bioreactor landfill operation may involve the addition of air. 

Based on waste biodegradation mechanisms, different kinds of “bioreactor landfills” 

including anaerobic bioreactors, aerobic bioreactors, and aerobic-anaerobic (hybrid) 

bioreactors have been constructed and operated worldwide. 

Secured landfill is a carefully engineered depression in the ground (or built on top of the 

ground) into which wastes are dumped to avoid pollution to the surrounding environment. 

Secured MSW landfill should be restricted to non-biodegradable, inert waste and other waste 

not suitable for recycling or for biological processing.  

The important features that should be considered before designing a landfill, these include: 

¶  Site Selection 

¶  Facilities at the site 

¶  Specifications for land filling 

¶  Pollution prevention 

¶  Water quality monitoring 

¶  Plantation at landfill site 

¶  Closure of landfill site and post care 
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In the proposed project the municipal solid waste will be processed and turned into value 

added products. As only inerts are left at the end secured landfill is considered for the 

proposed project.  

 

5.1.5 Gasification  

Gasification involves thermal decomposition of organic matter at high temperatures in 

presence of limited amounts of air/ oxygen, producing mainly a mixture of combustible and 

non-combustible gas (carbon Monoxide, Hydrogen and Carbon Dioxide). It involves the 

partial oxidation of a substance which implies that oxygen is added but the amounts are not 

sufficient to allow the fuel to be completely oxidized and full combustion to occur. The 

process is largely exothermic but some heat may be required to initialize and sustain the 

gasification process. While evaluating gasification, the degree of pre-processing required in 

conversion of MSW into a suitable feed material is a major criterion. Unsorted MSW is not 

suitable for gasification because of its varying composition and size of some of its 

constituent materials. It may also contain undesirable materials which can play havoc with 

the process or emission control systems. Though full-scale and pilot scale units have shown 

reliable results, mass fired gasifiers have not success. Therefore except for the modular 

combustion unit gasification systems has limited proneness to consider as commercial 

technology.  

Table 56: Advantages and Disadvantages of Gasification  

Advantages Disadvantages 

1. It takes place in a low oxygen 

environment that limits the formation 

of dioxins and of large quantities of 

SOx and NOx.  

2. Furthermore, it requires just a fraction 

of the stoichiometric amount of oxygen 

necessary for combustion. As a result, 

the volume of process gas is low, 

requiring smaller and less expensive 

gas cleaning equipment.  

3. The lower gas volume also means a 

higher partial pressure of contaminants 

in the off-gas, which favors more 

complete adsorption and particulate 

capture.  

4. Finally, gasification generates a fuel 

gas that can be integrated with 

combined cycle turbines, reciprocating 

engines and, potentially, with fuel cells 

that convert fuel energy to electricity 

1. During gasification, tars, heavy metals, 

halogens and alkaline compounds are 

released within the product gas and can 

cause environmental and operational 

problems as below:  

i) Tars are high molecular weight 

organic gases that ruin reforming 

catalysts, sulfur removal systems, 

ceramic filters and increase the 

occurrence of slagging in boilers and 

on other metal and refractory 

surfaces.  

ii) Alkalis can increase agglomeration 

in fluidized beds that are used in 

some gasification systems and also 

can ruin gas turbines during 

combustion.  

iii) Heavy metals are toxic and 

accumulate if released into the 

environment.  
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more efficiently than conventional 

steam boilers.  

iv) Halogens are corrosive and are a 

cause of acid rain if emitted to the 

environment.  

 

5.1.6 Incineration process 

Incineration is a waste treatment technology that involves the combustion of organic 

materials and/ or substances. Sufficient quantity of oxygen is required to fully oxidize the 

fuel for combustion. Incineration plant combustion temperatures are in excess of 850oC and 

calorific value of the waste should be more than 1200 kcal/kg.The Task Force Report of K. 

Kasturirangan and SWM Rule 2016 considers incineration as a feasible option for waste 

management.  

Table 57: Advantages and Disadvantages of Incineration 

Advantages Disadvantages 

1. The main residue from incineration is 

a volume-reduced inorganic ash, 

which has virtually no capacity to 

produce methane when disposed of in 

landfills.  

2. Minimum of land is needed as 

compared to the other waste disposal 

technologies (minimum land 

requirement)  

3. The incineration of waste produces 

process steam for heating, and power 

generation, (Waste to Energy)  

4. Ashes can be used for making 

construction bricks, and thus the need 

for landfill capacity is reduced.  

5. The produced residues, ash and slag 

as well as the developed flue gases, 

are odour-free.  

6. As the raw material needed for waste 

incineration is municipal waste, helps 

to reduce the use of fossil fuels.  

7. If appropriate pollution control 

measures are taken, incineration can 

act as clean technological option for 

MSW treatment  

1. The air pollution control equipments 

required in incineration plants are 

relatively expensive.  

2. Effective and timely maintenance of 

the plant and equipments is required 

for smooth operation of plant. This 

results into high O & M costs.  

3. The plants require skilled workers/ 

staff, which leads to higher wages  

4. The residues from the flue gas 

cleaning can contaminate the 

environment if not handled properly.  
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5.2 SELECTION OF TECHNOLOGIES 

There are several thermal technologies available for the processing of MSW, however 

considering the critical factors applicable for technology selection for Deonar side, such as 

land availability, Capital investment, Waste characterization, Power potential, Scale of 

operation etc. Three technologies seems sutaible, they are 

 ̧ Pyrolysis 

 ̧ Gasification,  

 ̧ Incineration (with or without-processing) 

The details of three technologies are given in following table. 

Table 58: Details of three technologies 
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There are several reports and expert committee views available technology selection for WtE. 

Some of the important reports in Indian context published I.e. the decision support matrix of 

Kasturirangan Expert Committee or selection of centralized approached and NEERI are of 

relevance in technology selection for the project at Deonar.  

The Kasturiranjan report of Task Force for WtE in the context of waste management has 

given relative scoring to several WtE technology options available. The scoring has been 

given in the range of 1 tp 10 (being the least beneficial) to address suitability of centralized 

and decentralized system for each unit operation. The experts were made aware of the 

rationale behind suggesting scores for each unite operations in MSW management. The scores 

are based on attributes such as technical feasibility, managerial, social acceptance, operation 

and maintenance advantage, capital cost and recycling potential. The technology selection 

matrix is given in following table. 

Table 59: The technology selection matrix 

 

 

Based on the above table, incineration is rated as the best suitable option amongst all the 

studies technologies for waste to energy. 
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On the basis on above discussion, the incineration technology with appropriate pre-processing 

involving waste generation and inert removal as well as moisture reduction to achieve the 

desired characteristic of waste for incineration purpose is recommended as the WtE option for 

the proposed project. 
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CHAPTER 6 - ENVIRONMENT MONITORING 

PROGRAMME 
 

6.1 THE NEED  

Monitoring is an essential component for sustainability of any developmental project. It is an 

integral part of any environmental assessment process. Any development project introduces 

complex inter-relationships in the project area between people, various natural resources, 

biota and the many developing Forces. Thus, a new environment is created. It is very difficult 

to predict with complete certainty the exact post-project environmental scenario; hence, 

monitoring of critical parameters is essential in the post-project phase. 

 

Monitoring of environmental indicators signal potential problems and facilitate timely prompt 

implementation of effective remedial measures. It will also allow for validation of the 

assumptions and assessments made in the present study. Monitoring becomes essential to 

ensure that the mitigation measures planned for environmental protection function effectively 

during the entire period of projects Operation. The data so generated also serves as a data 

bank for prediction of post-project scenarios in similar projects.  

 

Environmental monitoring during the construction phase shall comprise checking: 

¶ Appropriate permits, certificates, authorizations and 

¶ Compliance with the EMP and governmental regulations 

 

This can be ensured through use of checklists for: 

¶ Site Establishment. 

¶ Monthly Audit. 

¶ Site Closure. 

¶ Environmental Management Plan implementation monitoring during the construction 

phase. 

 

6.2 MONITORING CHECKLISTS 

Table 60: PROJECT START-UP CHECKLISTS 

ENVIRONMENTAL ASPECTS YES/NO COMMENTS 

Personnel on site are environmental aware of various 

issues of interest 

  

Telephone numbers of emergency services are 

available on site 

  

Solid waste management system has been established  

at both construction site and labor camp 

  

Wastewater management system has been establish at 

both construction site and labor camp 
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ENVIRONMENTAL ASPECTS YES/NO COMMENTS 

Necessary fire-fighting equipment is available and in 

good working order. 

  

 

Weekly Checklist 

ENVIRONMENTAL ASPECTS YES/NO COMMENTS 

Construction camp is neat and tidy and the laborers 

facilities are of the acceptable standard. 

  

Waste collection and removal system is being 

monitored. 

  

Sufficient fire-fighting equipment is available at the 

construction site and is in good working order. 

  

All construction vehicles are in good working order 

and have a valid PUC certificates. 

  

Dust control measures (wherever necessary) are in 

place and are in working efficiently. 

  

Noise control measures (wherever necessary) are in 

place and are effective in controlling erosion.  

  

Erosion control measures (wherever necessary) are in 

place and effective in controlling erosion. 

  

 

Monthly Checklist: 

ENVIRONMENTAL ASPECTS YES/NO COMMENTS 

Environmental Management is reviewed in the 

monthly review project review meeting at site. 

  

All new personnel on site are imparted training on 

Environmental Awareness. 

  

Construction activities are undertaken according to the 

approved method statements. 

  

Fuel flammable material storage areas comply with 

general fire safety requirements. 

  

Public complaints have been recorded and dealt with 

the satisfactory manner. 

  

 

Site Closure Checklist: 

ENVIRONMENTAL ASPECTS YES/NO COMMENTS 

Contractor has cleared everything not forming the part 

of the permanent works. 

  

Re-vegetation has been satisfactorily completed.   

All areas disturbed during construction have been   
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ENVIRONMENTAL ASPECTS YES/NO COMMENTS 

brought back to the near original condition in 

accordance with the conditions. 

 

Water Quality 

Physico-chemical parameters 

- pH 

- Salinity 

- Conductivity 

- TDS 

- Turbidity 

- D.O. 

- BOD 

- Phosphates 

- Nitrates 

- Sulphates 

- Chlorides 

 

Biological parameters 

- Light penetration 

- Chlorophyll 

- Primary Productivity 

- Phytoplanktons (No. of species and their density) 

- Zooplanktons (No. of species and their density) 

 

6.2.1 Ambient Air Quality  

Micrometeorology  

An essential part of air quality monitoring would be to establish a small automatic 

Meteorological observation station to record daily continuous synoptic data. Arrangements for 

recording temperature, humidity, visibility, wind direction and speed, cloud cover, rainfall 

and meteorological phenomena like storms would be required to be established at the terminal 

site. The ambient air quality monitoring will have to be conducted at three locations; Air 

quality could be monitored for one season. High volume samplers can be used for this 

purpose. The frequency of monitoring shall be twice a week for 24 hours for four consecutive 

weeks. The parameters to be monitored are PM10, PM2.5, S02, NOx, CO, Pb, NH3, C6H6, O3, 

As, Ni, B-(a)-P. The ambient air quality monitoring during project operation phase can be 

carried out by project staff. Sufficient provision has been earmarked for purchase of 

monitoring of: Ambient air quality and micro- meteorological instruments and equipments. 
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6.2.2 Noise Quality  

Monitoring of the noise levels and exposures is essential to assess the Environmental 

Management Plan implemented to reduce noise levels. A good quality integrated sound level 

meter and noise exposure meter may be procured for the same. Audiometric tests will be 

conducted periodically for the employees working close to the noise sources. Noise levels will 

be monitored within the project site on regular intervals. 

6.2.3 Water Environment 

To ensure the water quality in the surrounding areas, both water and wastewater shall be 

monitored. Leachate, domestic sewage, water from piezometers, nearby bore wells, nearby 

surface water will be analyzed regularly for the parameters given below. They are as follows. 

¶ pH & EC 

¶ Suspended Solids 

¶ Dissolved Solids 

¶ Oil and Grease 

¶ Chloride 

¶ Sulphide 

¶ COD and BOD 

¶ Nitrates 

¶ Phosphates 

 

6.2.4 Land Environment 

The soil in the neighboring areas will be analyzed for the relevant parameters. The average 

canopy height of the greenbelt, number and types of plant species will be monitored. Air and 

noise pollution attenuation achieved by the greenbelt will also be evaluated. It would be 

ensured that trained and qualified staff supervises the monitoring of ambient air, stack gases, 

effluents, noise etc. to see that prescribed standards laid down are obtained.  

6.3 Surveillance and Monitoring Plan 

Monitoring of the Municipal Solid Waste operations i.e. the physical environment and the 

public health in the vicinity of the Municipal Solid Waste Management Facility is an integral 

part to design, construction and operation of the facility. The proposed monitoring program 

for the proposed project has three interrelated objectives. 

¶ To check implementation and management of the various aspects required for impact 

mitigation. 

¶ To check how effective are the measures for mitigation and control of pollution. 

¶ In case of non - compliance further measures for rectification. 
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All monitoring strategies and program have reasons and justifications which are often 

designed to establish the current status of an environment or to establish trends in 

environmental parameters. In all cases the results of monitoring will be reviewed, analyzed 

statistically and submitted to concerned authorities. The design of a monitoring program must 

therefore have regard to the final use of the data before monitoring starts. 

The monitoring program will have three phases 

1. Construction phase 

2. Operation phase 

3. Post closure monitoring phase 

6.3.1 Construction Phase 

The major construction activities involved in setting up the unit are construction of sheds for 

treatment units, stores, administrative blocks, canteen etc., major components in the industry 

are landfill, incinerator, diesel generator, cathode ray tube cutter and other civil, mechanical 

and electrical equipment. The construction activities require clearing of vegetation, 

mobilization of construction material and equipment. The construction activities are expected 

to last for few months. 

During construction phase of landfill at every stage quality of construction will be monitored 

viz. base preparation, liners quality, drainage layers, leachate collection system, storm water 

management system, gas vent systems, etc. The generic environmental measures that need to 

be undertaken during project construction stage are given in the following Table 61 

Table 61: Environmental Measures during Construction Site 

S. 

No 

Potential 

Impact 

Detailed action to be 

followed as per EMP 

Parameters for 

Monitoring 

Frequency of 

Monitoring 

1. Air Emissions All equipments are operated 

within specified design 

parameters. 

Random checks of 

equipment logs/ 

manuals 

Periodic 

Vehicle trips to be minimized 

to the extent possible 

Vehicle Logs Periodic during 

site clearance & 

construction 

activities 

Any dry, dusty materials 

stored in sealed containers or 

prevented from blowing. 

Stockpiles or open 

containers of dusty 

materials. 

Periodic during 

Construction 

activities 

Compaction of soil during c 3 

various construction activities 

Construction logs 
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S. 

No 

Potential 

Impact 

Detailed action to be 

followed as per EMP 

Parameters for 

Monitoring 

Frequency of 

Monitoring 

Maintenance of construction 

DG set emissions to meet 

stipulated standards 

Gaseous emissions 

(SO2, HC, CO, NOx) 

Periodic emission 

Monitoring 

Ambient air quality within 

the premises & adjacent 

villages of the proposed unit 

to be monitored. 

PM10, PM2.5, SO2, 

NOx, and CO 

As per CPCB/ 

SPCB 

Requirement 

2. Noise List of all noise generating 

machinery onsite along with 

age to be prepared. 

Equipment logs, noise 

reading 

Regular during 

construction 

activities 

Night working is to be 

minimized. 

Working hour records Periodic during 

Construction 

activities 
Generation of vehicular noise Maintenance of 

records of vehicles 

Implement good working 

practices (equipment 

selection and siting) to 

minimize noise and also 

reduce its impacts on human 

health (ear muffs, safe 

distances, and enclosures). 

Site working practices 

records, noise reading 

No machinery running when 

not required.  

 

Acoustic mufflers/enclosures 

to be provided in large 

engines 

Mufflers/enclosures 

shall be in place. 

Prior to use of 

equipment. 

Noise to be monitored in 

ambient air within the plant 

premises. 

Instant Noise 

recording 

As per 

CPCB/SPCB 

requirement 

The Noise level will not 

exceed the permissible limit 

both during day and night 

times. 

All equipments operated 

within specified design 

Random checks of 

equipment logs/ 

Periodic during 

construction 
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S. 

No 

Potential 

Impact 

Detailed action to be 

followed as per EMP 

Parameters for 

Monitoring 

Frequency of 

Monitoring 

parameters. manuals activities 

Vehicle trips to be minimized 

to the extent possible 

Vehicle logs 

3. Soil Erosion Minimize area extent of site 

clearance, by staying within 

the defined boundaries 

Site boundaries not 

extended / breached as 

per plan document. 

Periodic during 

construction 

activities 

Protect topsoil stockpile Effective cover in 

place. 

4. Wastewater 

Discharge 

No direct discharge of 

wastewater to be made to 

surface water, groundwater or 

soil. 

No discharge hoses 

shall be in vicinity of 

watercourses. 

Periodic during 

construction 

activities 

  The discharge point would be 

selected properly and 

sampling and analysis would 

be undertaken prior to 

discharge 

Discharge norms for 

effluents as given in 

Permits 

Periodic during 

construction 

activities 

  Take care in disposal of 

wastewater generated such 

that soil and groundwater 

resources are protected. 

Discharge norms for 

effluents as given in 

permits 

5. Drainage and 

Effluent 

Management 

Ensure drainage system and 

specific design measures are 

working effectively. 

The design to incorporate 

existing drainage pattern and 

avoid disturbing the same. 

Visual inspection of 

drainage and records 

thereof 

Periodic during 

construction 

activities 

6. Waste 

Management 

Implement waste 

management plan that 

identifies and characterizes 

every waste arising 

associated with proposed 

activities and which identifies 

the procedures for collection, 

handling & disposal of each 

waste arising. 

Comprehensive Waste 

Management Plan 

should be in place and 

available for 

inspection onsite. 

Compliance with 

SWM Rules, 2016 

Periodic check 

during 

construction 

activities 
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S. 

No 

Potential 

Impact 

Detailed action to be 

followed as per EMP 

Parameters for 

Monitoring 

Frequency of 

Monitoring 

7. Non-routine 

events and 

accidental 

releases 

Plan will be drawn, 

considering likely 

emergencies and steps 

required to prevent / limit 

consequences. 

Mock drills and 

records of the same 

Periodic during 

construction 

activities 

8. Health Employees and migrant labor 

health check ups 

All relevant 

parameters including 

HIV 

Regular checkups 

as per Factories 

Act 

6.3.2 Operations Phase 

Monitoring and auditing of the facility should be in conjunction with QA/QC procedures 

assist the operation of the facility by, 

¶ Providing an early warning of potential liabilities. 

¶ Reducing operational costs. 

¶ Training the staff and defining the responsibilities. 

¶ Facilitate adequate equipment and materials for proper handling of Municipal 

Solid Waste. 

¶ Providing write up to-date procedures specifying operational methods. 

¶ Maintenance and calibration of the equipment both for operations and monitoring. 

¶ Retention of record. 

Regular monitoring of the various components of the physical environment is planned during 

the operations period of the facility and also during the post-closure period. 

Table 62: Environmental Monitoring during Operational Phase 

S.No Monitoring 

Requirement 

Parameters for Monitoring Frequency of 

Monitoring 

Air Emissions 

1. Stack emission 

monitoring from Waste 

to Energy Plant (s) 

Particulate Matter, HCl, SO2, CO, 

Total Organic Carbon, HF, NOx, Total 

Dioxins and Furans, Heavy Metals 

(Cd+Th+their compounds), Hg and 

its compounds, Other heavy metals as 

per guidelines. Also, Operating hours, 

Temperature, Pressure etc. shall be 

recorded. 

A continuous online 

monitoring system may 

be installed (for 

temperature, CO, CO2, 

particulate matter, HCl, 

SO2, NOx) with data 

connectivity to CPCB 

and SPCB.  
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S.No Monitoring 

Requirement 

Parameters for Monitoring Frequency of 

Monitoring 

 

In addition to the above, other 

parameters, if any, specified in 

Consent for Operation, 

Environmental Clearance etc. shall 

also be monitored. 

As per SWM rules 2016 stack 

emission monitoring will be carried 

out. 

 

HF and TOC may be 

monitored once in a 

month. 

 

Mercury, Heavy Metals, 

Dioxins and Furans may 

be monitored once in 

every 3 months. 

 

 

3 Stack emission 

monitoring from DG 

set(s) 

Particulate Matter, SO2, NOx and any 

other parameters as prescribed in 

CFE/EC. 

Monthly once (or) as per 

conditions stipulated in 

CFE 

4 Gas quality from landfill 

areas 

Methane, H2S, and VOCs As per conditions 

stipulated in CFE 

5 Ambient Air Quality 

within the project 

premises 

Methane, PM10, PM2.5, SO2, NOx, 

Ozone, CO, Benzene, Ammonia, 

Lead, Nickel, and Arsenic etc. 

Once every month (or) 

as per conditions 

stipulated in CFE. 

6 Odour Odour shall be monitored as per 

guidelines of CPCB issued from time 

to time 

Once every month (or) 

as per conditions 

stipulated in CFE 

7 Meteorological Data Temperature, Wind speed, wind 

direction, rainfall, relative humidity 

etc. 

Daily (or) as per 

conditions stipulated in 

CFE. 

Wastewater 

8 Wastewater and Treated 

Wastewater (before 

using for 

greenbelt/flushing etc.) 

BOD, COD, Dissolved Oxygen, Total 

Dissolved Solids, Suspended Solids, 

Ammonical Nitrogen, Total Kjeldhal 

Nitrogen, Heavy Metals etc. as per 

discharge standards of 

CPCB/MoEFCC issued from time to 

time. 

The proposed facility 

adopted Zero Liquid 

Discharge and so there 

will not be any discharge 

outside the premises of 

the proposed facility. 

However, all the 
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S.No Monitoring 

Requirement 

Parameters for Monitoring Frequency of 

Monitoring 

9 Leachate (before and 

after treatment) 

BOD, COD, Dissolved Oxygen, Total 

Dissolved Solids, Suspended Solids, 

Ammonical Nitrogen, Total Kjeldhal 

Nitrogen, Heavy Metals etc. as per 

discharge standards of 

CPCB/MoEFCC issued from time to 

time. 

parameters shall be 

checked at regular 

intervals (not less than 

once a week) and the 

record of the same shall 

be maintained. 

Solid Waste/Hazardous Waste 

10 Ash from Waste to 

Energy Plant 

Loss on Ignition, Total Organic 

Carbon, Finger Print Analysis as per 

TSDF requirement etc. 

Daily 

11 Salts from ATFD Finger Print Analysis requirement as 

per TSDF 

To be tested at TSDF 

before final disposal. 

12 Sludge from 

Wastewater/Leachate 

Treatment Plants (both 

primary and secondary) 

Finger Print Analysis requirement as 

per TSDF 

 

To be tested at TSDF 

before final disposal. 

Groundwater Quality 

13 Groundwater quality 

from monitoring 

borewells installed 

surrounding the sanitary 

landfill 

Parameters specified in IS-

10500:2012 including BOD, COD, 

TDS, Chlorides, Heavy Metals, 

Hardness etc. 

Once in a month (or) as 

per CFO conditions, 

whichever is stringent. 

Noise  

14 Noise generation from 

plant operations (Waste 

to Energy, DG set, etc.) 

Day and night equivalent noise levels. Once in a month (or) as 

per CFO conditions. 

Soil Quality 

15 Soil quality in and 

around project site 

pH, EC, Bulk density, Moisture 

content, etc. 

Once in a year 

Flora and Fauna 

16 Vegetation, greenbelt, 

etc. in and around project 

site 

No. of plants, physical condition, etc. Once in a year 
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S.No Monitoring 

Requirement 

Parameters for Monitoring Frequency of 

Monitoring 

Occupational Health 

17 Health and safety of 

employees 

Periodic testing including blood tests, 

hearing and vision tests etc. 

Regular checkups, as per 

factories act. 

 

Operational Monitoring for processing unit: 

Regular risk assessments of the Facility's operations will be under taken and analyzed for 

improvements for safe and efficient operations. A copy of these will be provided in the 

progress reports to the authority.  In addition to that arrangements will be made for regular 

site inspections by in house audit team and the independent engineer.   

These audits would be quarterly for first 3 years of operation and thereafter semi-annual and 

audit reports will be submitted from time to time.   

The reports will indicate the following:   

¶ Summary of monitoring status including air quality, noise, groundwater, and surface 

water.  

¶ Accidents, spills and emergencies  

¶ Complaints and their redress 

¶ EHS Issues and their mitigation 

¶ Operation statistics - The amount of waste received, recycled, processed and disposed, 

efficiencies of operations of equipment and processes;  

¶ Status of compliance with various regulations; and  

¶ Any items requiring the Authority's intervention   

Operation monitoring for Landfill 

Regular monitoring of the various components of the physical environment is planned during 

the operational period of the facility. It is proposed to undertake the following monitoring as 

a part of the normal operations of the facility.   

¶ Leachate quantity and quality. 

¶ Surface water quality both up and down-stream of the facility for important 

parameters.  

¶ Groundwater quality in surrounding areas of the facility and in nearby village common 

water supply bores.  

¶ Ambient Air quality within and immediately surrounding areas of the site, and in 

nearby villages.  

¶ Stability of final cover  
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Monitoring and auditing of the facility will be in conjunction with QA/QC procedures and 

helps in: 

¶ Providing an early warning of potential liabilities  

¶ Reducing operational costs  

¶ Training the staff and defining the responsibilities.  

¶ Providing written up to-date procedures specifying operational methods.  

¶ Maintenance and calibration of the equipment both for operations and monitoring.  

¶ Retention of record.   

¶ Leachate monitoring & treatment 

6.3.3 Post closure Monitoring 

Post-closure monitoring of the landfill will be done primarily as a compliance requirement in 

addition to social responsibility; this also provides an early warning towards possible adverse 

impacts on human health and the environment. The post-closure program of monitoring for 

water quality in the ground water and surface waters down gradient of the landfill will be 

similar to that established for the operational stage of the facility. The frequency of 

monitoring may be varied from time to time depending on changing circumstances. There is 

no need for the post-closure monitoring of air quality, noise or visual effects during the post 

closure period however this need will be reviewed periodically and should any aspects 

warrant further monitoring they will be included in the program. 

Table 63: Environmental Monitoring during Post Operation phase 

S. 

No 

Potential 

Impact 

Action to be Followed Parameters for 

Monitoring 

Frequency of 

Monitoring 

1. Air 

Emissions 

Gas quality from 

landfill areas 

VOC, H2S As per CFE 

conditions given by 

SPCB or EC 

conditions given by 

MOEF and as per 

CPCB protocol. 

AAQ within the project 

premises  

All vehicles to be PUC 

certificate. 

As per CFE conditions / 

NAAQ Standards 

Vehicle logs to be 

maintained 

Meteorological data Wind speed, direction, 

temp., relative humidity 

and rainfall. 

2. Wastewater 

Discharge 

(leachate) if 

present 

Compliance to 

wastewater discharge 

standards 

pH, TSS, TDS, BOD, 

COD & Oil& grease 

Once in a month 

(during initial 

period more 

regularly) 
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S. 

No 

Potential 

Impact 

Action to be Followed Parameters for 

Monitoring 

Frequency of 

Monitoring 

3. Ground 

Water 

Quality and 

Water Levels 

Monitoring ground 

water quality, and water 

levels within plant site 

As per CPCB protocol Periodically and 

CPCB protocol. 

4. Flora and 

Fauna 

Vegetation, greenbelt / 

green cover 

development 

No. of plants, species Once a year 

5. Health Employees and migrant 

labor health check ups 

All relevant parameters 

(BP, Sugar, chest X-ray, 

Eye vision, etc.) 

Regular checkups as 

per factories act. 

 

Public Health Monitoring 

The value of Public Health studies in seeking to establish whether or not a site or facility has 

caused significant adverse health effects is well known. In this situation the results form a 

public health study may not fulfill the primary objective of such a program, which is to detect 

health changes before the manifestation of adverse health effects. However, three-stage 

health-monitoring program is proposed. 

¶ Monitor the health of workers within the project site to identify adverse health effects. 

¶ Periodically obtain feedback from local doctors regarding any potential indicators of 

adverse health effects due to environmental cause in the communities surrounding, 

and particularly down-stream of the landfill. 

¶ By organizing health camps on a regular basis. 
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CHAPTER 07 - ADDITIONAL STUDIES 

7.1 INTRODUCTION 

As part of the proposed project, it is important to identify associated safety hazards and carry 

out a basic risk assessment. Mechanical and electrical hazards pertaining to heavy lift 

equipment, electrical fires, electrical shocks, trips and falls and other standard hazards in 

different facilities and during landfill operations constitute in the overall hazard profile of the 

project. Release consequence analysis pinpoints the nature and seriousness of the release. In 

spite of the safety measures, possibility of accidents either due to human errors and/or due to 

equipment/ system failure cannot be ruled out. The imperative need of a disaster management 

and response plan is to minimize the adverse impacts due to an unfortunate incident. Basic 

emergency response actions for the identified scenarios, disaster management aspects are 

described later. 

7.2 RISK ANALYSIS 

Risk analysis includes an estimate of the probability or likelihood that an event will occur. 

Estimation of random incidents totally uncorrected with plant activities may also be taken in 

to account. Risk can be characterized in qualitative terms as high, medium or low or in 

quantitative terms using numerical estimates and statistical calculations.  

Diminishing the likelihood of an accident or minimizing the consequences will reduce overall 

risk. In order to be in a state of readiness to face the adverse effects of accidents, an 

Emergency Preparedness Plan (EPP), on-site and off-site plans, establishment of Emergency 

Control Centre (ECC), location of emergency services and duties of officers/staff during 

emergency has to be prepared.  

7.2.1 Scope of study 

The risk analysis/assessment study covers the following: 

¶ Site assessment 

¶ Identification of potential hazard areas and representative failure cases 

¶ Visualization of the mode of chemical releases and the resulting accident scenarios 

¶ Assess the overall damage potential of the identified hazardous events and impact 

zones from the accident scenarios 

¶ Furnish specific recommendations on the minimization of the worst accident 

possibilities 

¶ Preparation of DMP, on-site and off-site emergency plan and 

 

7.3 HAZARDS IDENTIFICATION 

Identification of hazards is the primary task for planning for risk assessment in the analysis, 

quantification and cost effective control of accidents involving chemicals and processes. A 
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classical definition of hazard states that, it is the characteristic of system/process that presents 

potential for an accident. Hence, all the components of a system/process need to be 

thoroughly examined to assess their potential for initiating or propagating an unplanned 

event/sequence of events, which can be termed as an accident. The methods employed for 

hazard identification in this study are: 

¶ Identification of major hazards based on Manufacture, Storage and Import of 

Hazardous Chemicals (MSIHC) amendment rules, 2000 and 

¶ Identification of hazardous units and segments of plants and units based on relative 

ranking technique. Example: Fire- Explosion and Toxicity Index (FE&TI) 

¶ Quantification of risk in terms of damage to property, environment or personnel 

7.3.1 Preliminary Hazard Analysis (PHA) 

PHA is based on the philosophy "prevention is better than cure". Safety is relative and implies 

freedom from danger or injury. But there is always some element of danger or risk associated 

with anything we do or build and this calls for identification of hazards, quantification of risk 

and further suggests hazard-mitigating measures, if necessary. This analysis fortifies the 

proposed process design by incorporating additional safety factors into the design criteria. 

An assessment of the conceptual design has to be conducted for the purpose of identifying and 

examining hazards related to feed stock materials, major process components, utility and 

support systems, environmental factors, proposed operations, facilities, and safeguards. Based 

on the areas and unit operations involved in generation of power various hazards are 

identified which are given in Table 64 

Table 64: Potential risk areas due to proposed facility 

S.No Blocks/areas Hazards identified 

1 Control room Fire in cable galleries and switchgear/control room 

2 Boiler Fire, explosions, etc 

3 Transformer blast/fire Fire, personnel injury  

4 Building/structure collapse Personnel injury, material damage 

5 Feed materials storage Fire, dust explosion and toxic gas formation 

6 Composting plant Physical injury, exposure to volatile chemicals etc 

7 Incinerator Fire, toxic gas release etc 

8 HSD storage tank, acetylene External fire, pressurised explosion 

9 a. HCl, NaOH drum Release of chlorine-toxicity, fire 
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7.3.1.1 Maximum credible accident analysis (MCA) for diesel storage 

Identification of hazardous chemicals is done in accordance with MSIHC amendment rules, 

2000. The rule provides a list of toxic and hazardous chemicals and the flammable chemicals. 

It defines flammable chemicals based on flash point and boiling point. 

The detail of threshold storage of the fuel as per MSIHC amendment rules, 2000 and quantity 

of the chemical to be stored in the facility are given in Tables below. High Speed Diesel 

(HSD) is mainly used for D.G sets and for incinerator start-up activity, hydrochloric acid 

(HCl) and sodium hydroxide (NaOH) for washing of resins and acetylene for welding 

purpose. Around 400-500 litre of HSD is expected to be consumed during this operation and 

10 days of storage is considered hence HSD of 5 KL tank is stored at site. 1 drums each of 

NaOH and HCl while 2 cylinders of 10 litre of acetylene will be kept. Physical properties of 

HSD, NaOH, HCl and acetylene are given in Table 65 

Table 65:  Details of chemicals and applicability of MSIHC rules 

Chemicals Storage type Listed in 

scheduled 

Threshold quantity (Tons) as per rules 

4,5,7-9,13-15 10-12 

HSD Tank 1 (part I) 5000 50000 

NaOH Drum 1 (part II) - - 

HCl Drum 1 (part II) 25 250 

Acetylene Cylinder 1 (part II) 1200 5000 

Table 66: Chemicals storage at project site 

Chemical Use Nature of 

chemical 

Type of 

storage & No. 

Storage 

quantity 

HSD Fuel for D.G sets & Waste to Energy 

start-up 

Flammable Vertical & 1 

No. 

5 kl 

NaOH 
Water treatment plant 

Corrosive Drum & 1 No. 250 kg 

HCl Toxic Drum & 1 No. 200 lts. 

Acetylene Welding purpose Flammable Vertical & 2 

No. 

20 lts. 
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Table 67 Physical properties of chemical at site 

Chemical TLV (mg/m3) BP  MP FP LEL UEL 

(°C) % 

HSD 800 ppm 215 – 376 - 32 0.6 6.0 

NaOH 2 1388 323 - - 

HCl 1 51 -25 - - 

Acetylene - -84 -81 -17 2.5 100 

TLV : Threshold Limit Value                BP : Boiling Point 

MP : Melting Point                              FP : Flash Point 

UEL : Upper Explosive Limit                LEL : Lower Explosive Limit 

7.3.1.2 Fire Explosive Toxicity Index (FETI)  

The FEI calculation is a tool to help determine the areas of greatest loss potential in a 

particular process and also enables one to predict the physical damage that would occur in the 

event of an incident. The computations of FEI are derived from National Fire Protection 

Association (NFPA) code using Appendix A or NFPA (49, 704, 325M) or MSDS of 

chemicals to determine Health (Nh), Flammability (Nf), Reactivity (Nr), and Material Factor 

(MF) under consideration. The general process hazard (GPH) and specific process hazard 

(SPH) factors were calculated accordingly.  

FEI = MF *(GPH) * (SPH) 

╣╘
╣▐ ╣▼

╖╟╗ ╢╟╗ 

The FEI and TI values are ranked into following categories as per Table 68 and calculated 

values for HSD are given in Table 69. 

Table 68: FETI category 

S.No FEI Category TI Category 

1 < 65 Low < 6 I 

2 65 ≤ F&EI < 95 Medium 6 ≤ TI < 10 II 

3 ≥ 95 Severe ≥ 10 III 
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Table 69: FEI of fuel used for the proposed project 

Chemical/Fuel 
NFPA Classification 

GPH SPH FEI 
FEI 

Category Nh Nf Nr MF 

HSD 1 2 0 10 1.8 2.8 50.4 Low 

Acetylene 0 4 2      

 

From the above table, it can be inferred that, HSD comes under low category and nil toxicity. 

7.3.2 Hazard from oil storage 

Diesel is a flammable liquid having a flash point of 32°C. However, its auto ignition 

temperature is 225°C. Its boiling point ranges between 215-376°C. Major hazards from oil 

storage can be fire and maximum credible accidents from oil storage tank can be  

a) Tank Fire and  

b) Pool / Dyke fire. 

a. Tank fire 

Oil is stored in a floating roof tank; any leak in rim seal or spillage leads to accumulation of 

vapour which can be a source of ignition and can cause tank fire. 

b. Pool / Dyke fire 

If there is outflow from the tank due to any leakage from tank or any failure of connecting 

pipes or valves, oil will flow outside and form a pool. When the tank is surrounded by a dyke, 

the pool of oil will be restricted within that dyke. After sometime, the vapour from the pool 

can catch fire and can cause pool or dyke fire. 

7.3.2.1 Heat radiation and thermal damage criteria 

The level of damage caused by heat radiation due to fire is a function of duration of exposure 

as well as heat flux (i.e. radiation energy onto the object of concern) and is true for effect on 

building, plant equipment and also for the effect on personnel. The effect of heat radiation on 

percentage fatality with variation in exposure time is given in Table 70 

Table 70: Effect of heat radiation 

Exposure Time in seconds for % Fatality 

Radiation Level (kW/m2) 1% 50% 99% 

1.6 500 1300 3200 
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Exposure Time in seconds for % Fatality 

4.0 150 370 930 

12.5 30 80 200 

25 8 20 50 

Rupture of tank is considered as one of the major accidental scenarios. A large quantity of 

HSD will be leaked into the surrounding areas of the storage tank. If any ignition source is 

available near the accidental site, the leaked fuel will easily catch fire. It is assumed that 

complete liquid leaks due to tank failure or ruptures and develops into a pool and gets ignited. 

Hazard distances have been arrived due to effect of pool fires.  For computing the damage 

distances, Areal Locations of Hazardous Atmospheres (ALOHA) software is used. Full tank 

storage capacity has been considered for the calculations. The effect of heat radiation and 

subsequent damage distances for HSD and acetylene are given in Table 71 

Table 71: Effect of heat radiation due to HSD storage tank (Pool fire) 

Input Data Results of computation 

Spilled quantity 5 KL Flame length 12 m 

Circular opening diameter 5 cm Max burn rate 85.6 kg/min 

Wind speed 2.18 m/s Total amount burned 2,801 kg 

Heat Radiation at ground level kW/m2 Damage distances (m) 

12.5 (Red) <10 

4.5 (Orange) 18 

1.5 (Yellow) 30 

Acetylene 

Cylinder with a damaged hole is considered as accidental scenario. Acetylene when leaked 

into the atmosphere forms a mixture of air-acetylene because of its high reactivity resulting in 

a violent explosion. Cylinder of 10 liter volume is considered with diameter of 0.2m and 

length 0.5m. Aperture of 0.1 cm is considered and following results are obtained using 

ALOHA.  

Threat Zone:  

Red   : 12 meters --- (8.0 psi = destruction of buildings) 

Orange: 16 meters --- (3.5 psi = serious injury likely) 

Yellow: 31 meters --- (1.0 psi = shatters glass) 
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A review of the above table clearly indicates that for heat radiation of 25 kW/m2, the damage 

distance is found to be around <10 m from the accidental site whereas for heat radiation of 

12.5 kW/m2, the impact distance is 18 m. For a heat radiation of 4.5 kW/m2, the damage 

distance is 33 m. The thermal radiation threat zone is given in Figure 40 

 

 

   (a) Threat Zone for HSD 

 (b) Threat Zone for Acetylene 

Figure 40: Thermal radiation threat zones for HSD and Acetylene 
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Figure 41: ALOHA source point on the layout (HSD)
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7.3.3 Boiler hazards 

Irrespective of the type of fuel being fired, boiler explosion causes long outage and loss of 

generation resulting loss of life and property. Evaluating the cause, documenting it for 

corrective and preventive action is essential. Various failures in boiler are caused by the 

following: 

¶ Operation of burners with insufficient air for perfect combustion  

¶ Boiler fouling - increases the deposits in the tubes and risk of corrosion 

 

Precautionary measures 

¶ Major exposed portions of the boiler unit to be thermally insulated  

¶ Regular inspection of safety valves for proper functioning 

¶ Optimization of convective exchanger arrangement to prevent corrosion 

¶ Avoid flue-gas preferential path, leading to temperature stratification and ineffective 

heat exchange 

¶ Necessary measures and training to be given to the personnel operating near the boiler  

7.3.4 Fire 

To increase the level of safety in proposed project, installation of smoke alarms or automatic 

fire detection /alarm systems will be proposed at strategic locations as an early warning of 

fire to the occupants. To prevent fire mishaps and to manage the emergency situation during 

fire in the proposed project the following activities and precautions are proposed. 

¶ Emergency evacuation plan.  

¶ Regular mock drills to create awareness on procedures to be followed in times of 

emergency situation/evacuation. 

¶ It will be advised to keep oxygen cylinders, medical kits and masks to prevent smoke 

inhalation especially for those with respiratory disorders for who smoke inhalation 

can be very dangerous. 

¶ Plant manager will be advised to ensure that the firefighting equipments are in good 

working conditions in sufficient numbers. 

7.3.5 Electrical accidents 

Electrical hazards can cause burns, shocks, and electrocution which can lead to serious injury 

and even death.  

Prevention of electrical accidents 

¶ Flexible cords connected to appliance should be wired to confirm to the international 

colour code 

¶ The appliance should preferably be tested and certified by a national or reputed 

standards testing authority 
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¶ All electrical wiring, rewiring or extension work must be carried out by licensed 

electrical contractors. On completion, the contractors should test before electricity 

supply is connected.  

¶ To ensure electrical safety in the facility, a current-operated earth leakage circuit 

breaker (ELCB) or residual current circuit breaker (RCCB) set to operate at a very 

small leakage current is recommended. In case of dangerous electrical leakage to 

earth, it should automatically cut-off the supply of electricity. 

 

7.3.6 General risk and safety measures 

Workers handling and disposing municipal solid waste are at potential risk of exposure to 

infection from sharps- related accidents or when containers of waste burst, open and leak, or 

spills of certain waste materials occur. Exposure to a needle or other sharp object 

contaminated with the blood of an infectious person presents the greatest potential risk for 

transmission of HBV, HIV, and other blood borne pathogens to the health-care worker and 

waste handler. Result in trauma, burns, fungal infection and other injuries from accidents in 

various other facilities. Eye Irritation & various types of skin disease due to the dust 

generated in the site. 

Safety measures: 

¶ Reasonable steps to reduce the risk of exposure to infection by establishing written 

policies and procedures based upon the most currently accepted clinical and 

occupational health and safety information in consultation with workers, handling 

and disposing of municipal solid waste. These policies and procedures will be 

reviewed and updated regularly, with compliance to their requirements verified as 

necessary. 

¶ Regular instruction, information’s and training will be given to employees like, 

- Personal hygiene, especially washing hands, wearing apron; 

- The facility's procedures for the reduction, segregation, collection, 

packaging, color coding, labeling, storage, and in-house movement of waste; 

- Methods for preventing the transmission of infections related to waste-

handling procedures; 

- The hazards of those materials to which workers may be exposed; and 

- The actions to be taken and which supervisory staff should be notified in the 

event of an accident. 

¶ To minimize the occupational health risks associated with the handling and disposal 

of municipal solid waste are: 

- Include a regular assessment of waste management procedures to assure 

compliance with  applicable federal, territorial and municipal regulations and 

legislation; 

- Use of personal protective equipment (PPE) and hand washing facilities for 

workers involved in various stages of waste handling and disposal; 

- A written procedure to handle and report needle stick injuries and other 
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waste-handling incidents to be documented, reviewed, and changes 

implemented to prevent similar incidents in the future; 

- Emphasize the need for point of generation segregation so that waste is 

placed within an  appropriate waste container; 

- Type and quality of waste containers to be review regularly, if necessary 

upgrade to more suitable container; 

- Handling practices to be reviewed regularly to determine problems of 

inappropriate handling. If so, modify the handling techniques. 

- All containers and instruments should be properly marked. 

7.4 DISASTER MANAGEMENT PLAN 

A disaster is called when following one or the other or more incidents occur: 

1. Risk of loss of human lives-ten or more in one single situation 

2. Situation which goes beyond the control of available resource of the Industrial Area 

3. Loss of property as a consequence of the incident is over Rs. 1 Crore and/or bears a 

potential to the above 

4. Situation apparently may not have much loss but its long-term severity can affect loss 

of life, production and property.  

Disasters occur due to: 

¶ Emergencies on account of 

- Fire 

- Explosion 

- Spillage of toxic chemical 

- Electrocution 

¶ Natural calamity on account of: 

- Flood 

- Earth quake  

- Cloud burst 

- Lightning 

The objective of the study is to assess the likely hazards and risk associated with process and 

preparation of preliminary DMP. These guidelines would be in addition to the guidelines 

issued by the National Disaster Management Authority (NDMA) which are available at 

http://ndma.gov.in/ndma/guidelines.html. 

The main objectives of DMP are:-  

¶ To control and contain the incident/accident and if possible, eliminate it 

¶ To minimize the effects of the incident on persons, property and environment 

Each industrial unit or group of units should prepare separate emergency preparedness and 

DMP which will be in sync with the main DMP of Industrial area incorporating details of 

action to be taken in case of any major accident/disaster occurring within the unit. The plan 

http://ndma.gov.in/ndma/guidelines.html
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should cover all types of major accident/occurrences and identify the risk involved in the 

industry. Mock drills on the plan should be carried out periodically to make the plan 

foolproof and persons are made fully prepared to fight against any incident in the industry. 

The plan will vary according to the type of industry and emergency. 

7.4.1 On-Site Disaster Management Plan 

If an accident/incident takes place within the facility and its effects are confined 

to the premises, involving only the persons working and the property inside, it is 

called as on-site disaster. The following are the key members during emergency 

control. 

¶ Emergency controller  ¶ Project head  

¶ Asst. emergency controller ¶ Head – Safety 

¶ Incident controller ¶ Respective HOD 

¶ Engineering  coordinator  ¶ Manager (Operations & 

Services) 

¶ Emergency officer ¶ Head (Projects) 

¶ Emergency administrative co-ordinator ¶ Manager (P & A) 

¶ Asst. Emergency Administrative Co-

ordinator 

¶ Manager- Finance & Accounts 

¶ Security co-ordinator ¶ Security In-charge  

Local actions to be taken up:  

Work site(s) 

a. Evacuate the area immediately 

b. Inform the colleagues working in the vicinity 

c. Try to control the incident locally 

d. In case, not possible, inform to the concerned emergency team members and take 

necessary precautions to control the incident, till incident controller reaches the site. 

RDF storage, monsoon storage, leachate storage tank and material storage shed 

a. In case of fire in / adjacent to the above storage sheds, try to prevent spreading of fire 

and try to control locally using the fire extinguisher or water spray 

b. Shout and inform all to get assistance and support 

Land fill 

a. Move the vehicle and shift the earth moving machinery in the up wind direction 

b. Use the soil readily available to spread on the fire/smoke/fumes to suppress/control 

c. Use foam firefighting equipment in case of requirement to control locally. 

d. Use abundant water to control the fire 
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General 

a. Emergency handling team should immediately proceed to the incident site/attend to the 

designated job 

b. Visitors and outside people should be retained at/sent to the main gate 

c. All other employees should suspend their work(s) temporarily and proceed to the 

assembly  

 

7.4.2 Roles and responsibilities of emergency personnel 

The general roles and responsibilities of the emergency control team are tabulated in Table 

72 List of important authorities with their role in emergency and telephone numbers be 

placed wherever required. 

Table 72: Roles and responsibilities of the emergency personnel 

Emergency control team members Roles and responsibilities 

Emergency 

controller 

Project Head • Assess the magnitude of the situation and 

decide if staff needs to be evacuated from their 

assembly points to identify safer places 

• Exercise direct operational control over areas 

other than those affected  

• Undertake a continuous review of possible 

developments and assess in consultation with 

key personnel  

• Liaise with senior officials of Police, Fire 

Brigade, Medical and Factories Inspectorate 

and provide advice on possible effects on areas 

outside the factory premises 

• Look after rehabilitation of affected persons on 

discontinuation of emergency 

Incident controller Respective HOD • Assess the scale of emergency and send 

information to the emergency controller 

• Direct to shut down of operations and try to 

minimize further aggravation of the incident 

• Ensure that all key personnel and help from 

fire brigade is called for 

• Communicate continually with emergency 

controller and inform all developments as 

appropriate 

• Conduct search for causalities 

Fire and security 

officer 

EHS In-charge • Co-ordinate closes down of operations as 

requested by the Incident Controller 

• Advise fire and security staff in the factory of 

the incident zone and cancel the alarm 

• Announce on Public Address System (PAS) or 

convey through telephones or messengers 

• Arrange for additional extinguishers, fire 

water, pumps etc. from time to time 
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Emergency control team members Roles and responsibilities 

Emergency 

administration 

co-ordinator 

HOD (P&A) • Arrange head count of personnel at assembly 

point, main gate, as well as the personnel at 

emergency site 

• Assist  emergency  controller  in  

communicating  about  nature  of  assistance  

required  from  civic authorities  

• Direct relief team to proceed to the Emergency 

site under advice of the Project Head/EHS In 

charge. 

Security  

Co-ordinator 

Security In-charge • Stop entry / exit of all vehicles other than fire 

brigade  

• Arrange to park all loaded / partly loaded 

trucks in a safe place 

• Keep control over the employees assembled 

near the gate and not allow them to go near the 

scene of incident 

 

7.4.3 Operational systems during emergency  

7.4.3.1 Communication system 

There are different types of alarms to differentiate one type of an emergency from other such 

as - fire or gas, normal fire siren, emergency/evacuation and high-pitched wailing siren. Apart 

from these alarms, an adequate number of external and internal telephone connections should 

be installed for passing the information effectively.  

7.4.3.2 Warning system and control 

Control centres - The control centres should be located at an area of minimum risk or 

vulnerability in the premises concerned, taking into account the wind direction, areas which 

might be affected by fire/explosion, toxic releases, etc. 

 Emergency services - Under this, each site should describe the facilities of fire-fighting, 

first-aid and rescue.  Alternate sources of power supply for operating fire pumps, 

communication with local bodies, fire brigade, etc. should also be clearly indicated. 

List of important addresses in the nearby area such as hospitals, ambulance services, 

firefighting services, government personnel (municipal commissioner, district collector, 

zilla panchayat, police station and emergency control services and their telephone numbers 

will be prepared and will be displayed outside emergency control room. 
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7.4.3.3 Fire-fighting system 

Fire prevention measures to be taken during plant commissioning stage and operation to 

avoid any outbreak of fire. Hence to avoid such a scenario, following fighting equipments 

shall be employed. 

1. ABC type fire extinguisher  

2. Foam type fire extinguisher 

3. CO2 type fire extinguisher 

4. Sand bucket 

5. Water sprinklers 

6. Hose reel 

7. Trailer driven pump 

8. Fire alarms 

 

7.4.3.4 Emergency control center with list of equipment and accessories  

Emergency control center serves as the coordination hub for an incident response and 

response team personnel to gather critical information, coordinate response activities, and 

manage personnel as the emergency situation dictates. It should be equipped with all 

necessary accessories as mentioned below. 

¶ Documents 

- Site plan 

- List of essential telephone numbers 

- List firefighting equipment 

- Shift schedule of emergency control members 

¶ Personal protective equipment 

- Face masks 

- Hand gloves 

- Gum boots 

- Goggles 

- Helmets 

- Safety belts 

- Aprons 

¶ Equipment list 

- Internal/external telephone numbers 

- Portable alarm 

- Torches 

- Emergency cupboard with necessary PPE 
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7.4.4 Off-Site Disaster Management Plan 

When the damage extends to the neighboring areas, affecting local population beyond plant 

boundaries, off-site emergency plan is put into action in which quick response and services of 

many agencies are involved. The off-site emergency plan shall be prepared in consultation 

with the factory management and Govt. agencies. The plan contains up-to-date details of 

outside emergency services and resources such as fire services, hospitals, police etc. with 

telephone number. The district authorities are to be included in the plan area.  

 

- Police department  

- Revenue department  

- Fire brigade  

- Medical department  

- Municipality  

- Electricity department  

- Pollution control department  

- Press and Media  

¶ Functions of the state crisis group  

a) Review all district off-site emergency plans in the state with a view to examine its 

adequacy in accordance with the MSIHC amendment rules  

b) Assist the state government in the planning, preparedness and mitigation of major 

chemical accidents at a site in the State 

c) Continuously monitor the post-accident situation and review the progress  

¶ Functions of the district crisis group  

a) Assist the preparation of the district off-site emergency plan  

b) Review all the on-site emergency plans prepared by the occupier of major accident 

hazards installation for the preparation of the off-site emergency plan  

c) Assist the district administration in the management of chemical accidents at a site 

lying within the district  and monitor every chemical accident and ensure continuous 

information flow from the district to the state  

d) Conduct full scale mock-drill of a chemical accident at a site each year and forward a 

report of the strength and the weakness of the plan to the state crisis group.  

¶ Functions of the local crisis group  

a) Prepare local emergency plan for the industrial pocket  

b) Ensure dove tailing of local emergency plan with the district off-site emergency plan  

c) Train personnel involved in chemical accident management  

d) Educate the population likely to be affected in a chemical accident about the remedies 

and existing preparedness in the area  

e) Conduct at least one full scale mock-drill of a chemical accident at a site every six 

months and forward a report to the District Crisis Group and  
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7.4.5 Rehearsal And Update Of Plan 

¶ Regular mock drills will be organized. Shortfalls in actions observed during drill 

will be explained to participants and will be corrected accordingly. 

¶ Any shortcomings regarding on–site emergency plan observed during such drills 

will be corrected and incorporated in on-site emergency plan and same will be 

communicated to all. 
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CHAPTER 08 - BENEFITS OF THE PROJECT 
 

 

8.1 BENEFITS OF THE PROJECT 

The proposed project shall have several benefits by considering the present condition of the 

existing dumpsite, the proposed Waste to Energy may reduce the present landfill waste 

volume by 90%. Considering the life cycle of 25 years, it will save landfill area requirement 

by more than 80 Ha. Besides the compost production would add to the revenue to the 

operator of the landfill. The production of compost shall also enhance the crop productivity 

and improvement in the soil texture and enhancement of soil nutrients. The  proposed  project  

will  also have    direct  and  indirect    economic  benefits  in  form  of employment, 

development of ancillaries, establishment of service facilities,   development of telecom and 

transportation facilities. 

8.2 ENVIRONMENTAL BENEFITS 

¶ Prevention of frequent fire due to methane gas generated from the anaerobic condition 

at existing Deonar dump site, spillage of waste to CRZ areas 

¶ Prevention of smoke and fugitive emission to the nearby areas. The project will 

reduce spreading diseases within the study area. 

¶ Due to the proposed project there will be prevention of pollution to surface and 

ground water. 

¶ The proposed project will ensure that there should not be any odor or noise problem in 

the area. 

 

Reduction in Green House Gas (GHG) Emissions 

Using waste for production of energy will save on fossil fuel and in turn reduce GHG 

emission. It is estimated that implementation of WtE plant for Mumbai will save more than 

8 million tons of CO2 equivalent GHGs in 20 years period. 

 

Safety to Flying Zone 

Risk due to bird menace can be prevented at Deonar dumpsite. 

 

8.3 SOCIAL BENEFIT 

¶ The project may have multiple health benefits to the people of nearby areas and 

will improve the overall health benefits to entire city by way of achieving better air 

quality. 

¶ It is expected that many diseases like respiratory, tuberculosis etc. will come down. 

¶ The rag-picking menace, child labour and other hazardous recycling activities 

can also be prevented by implementation of proposed project. 
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Aesthetic Environment 

The aesthetic environment will improve after project implementation as it will reduce the 

dump area. The planned structure with green belt will significantly improve the aesthetic of 

Deonar. 

 

Resource Conservation 

Natural resources are finite and it should be used efficiently. The proposed project will 

conserve the natural resources by processing and management of municipal solid waste 

generated in Mumbai surrounding. Further, production of green products (compost, energy, 

materials from C&D waste, etc.) will reduce the usage of virgin materials. Generation of 

compost in bulk will reduce the demand for chemical fertilizers.  
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CHAPTER 9 - ENVIRONMENTAL COST BENEFIT 

ANALYSIS 
 

 

9.1 ENVIRONMENTAL BENEFIT ANALYSIS 

Current Scenario - Environmental Risk and Damages  

Mumbai, the financial capital of India, and also its largest city, is currently facing a solid 

waste management crisis. This is spread over an area of around 437.71 Sq km. Total 12.5 

million people as per the 2011 Census with floating population of about 5 million. The 

infrastructure has been unable to keep pace with economic development and population 

growth and resulted in insufficient collection of MSW and over-burdened dumps. Improper 

disposal of solid wastes over several decades and open burning of garbage have led to serious 

environmental pollution and health problems. Greater Mumbai is expected to generate about 

11,000 tons of municipal solid waste in 2021. Accordingly, a total of 397 hectares of land-fill 

area would be needed to meet the demand. Given its increasing population, rapid expansion 

of urban areas, and scarcity of land as it is an island, Mumbai needs a solution to its 

burgeoning solid waste management problem that will be sustainable, cost effective, and 

minimizes public health, ecological, and climate change impacts 

Currently, the waste dumpsite at Deonar receives approximately 2000 TPD of waste from 

Mumbai which includes approximately 800 tonnes of MSW and 1,200 TPD of construction 

and demolition (C&D) waste. Entire waste is being dumped at Deonar dumpsite without any 

processing 

9.2 CURRENT ISSUES WITH CONCERNS WITH THE LAND FILLING OF SOLID 
WASTE 

Concerns with the land filling of the solid waste are related to: 

¶ The uncontrolled release of landfill gasses that might migrate off-site and cause odor 

and other potentially dangerous condition. 

¶ The impact on the uncontrolled discharge of landfill gases on the greenhouse effect in 

the atmosphere 

¶ The uncontrolled release of leachate that might migrate down to under laying 

groundwater or to surface stream. 

¶ The breeding and harboring of disease vectors in improperly managed landfills. 

¶ The health and environmental impacts associated with the release of the trace gases 

found in landfills arising from the hazardous materials that were often placed in landfills 

in the past.  
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9.3 ENVIRONMENTAL BENEFITS OF THE PROPOSED WASTE TO ENERGY 
PROJECT AT DEONAR  

ü There are several environmental benefits from this project like: 

i. Prevention of frequent fires at Deonar site 

ii. Spillage of waste to CRZ Areas 

iii. Prevention of smoke and fugitive emission to the nearby areas. The study shows that 

about 22 diseases can be prevented by managing solid waste  

iv. Prevention of pollution to surface and ground water 

ü Reduction in Green House Gas (GHG)Emissions:  

Using waste for production of energy will save on fossil fuel and in turn reduce Green House 

Gas (GHG) emission. 

Safety to Flying Zone:  Risk due to bird menace can be prevented at Deonar dumpsite 

ü Resource Conservation:   

The project will produce Energy from the plant having a minimum capacity of 4 MW. This 

will help in conserving resources  

ü Reduction of  Landfill area requirement 

Implementation of WtE project may reduce the waste volume by 90%. Considering the 

lifecycle of 25 years, it will save Landfill area requirement by more than 80 Hectare. 

Considering the above current scenario of Mumbai and proposed WTE Plant with essential 

Pollution control measures, the following qualitative analysis on Environmental Benefit was 

made.  

Table 73: Qualitative analysis on Environmental Benefit 

S 

N 

Parameters Conceptual 

benefits 

Linkages to Environmental Benefit 

Removal of 

waste 

Reduction 

In pollution 

Quality of 

Life 

1 Need of Waste to 

Energy Project 

Very High + + + + + + + + 

2 Reduction in Odour High   + + + +  + + 

3 Improved Quality of 

City life/ 

High + + +  + + + 

4 Reduction in Water 

Pollution 

High + + + + + 

5 Improved Solid Waste 

Management 

High + + + + 
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S 

N 

Parameters Conceptual 

benefits 

Linkages to Environmental Benefit 

Removal of 

waste 

Reduction 

In pollution 

Quality of 

Life 

6 Benefit to MCGM High + + + 

7 Reduction in local 

Vector diseases 

High + +  + +  + + 

8 Climate Change 

Benefit 

 VeryHigh  + + + + + + + + + 

9 Increased Employment 

Generation   

Medium    + + 

10 Improvements in Waste 

Handling 

Techniques 

High  + +  + + 

11 Recycling Benefit  

(Blocks And Bricks ) 

High + + + + + 

12 Reduction Of 

Environmental Risks 

Like Recent Fire At 

Dumping Yard 

Very High  + + + + + + + + 

 

 + Medium, + + high, + + + Very High  

 

Mitigation 

After the scientific processing of MSW with the current technology as suggested by DPR 

consultant, the above issues will be eliminated fully. It will not have any air emission issues 

to the surrounding habitation. It will not have any leachate issues for the ground water 

contamination as; 

(i) There will be a chimney to the dispersion of the gases.  

(ii) Leachate collection and treatment and disposal system. Thus these issues will be 

eliminated. 

The cost to the benefit is the most important part related to these two issues. Earlier the 

haphazard dumping which laid to the unaccountable heaps of solid waste as post remained 

this problems mentioned in the above section. 

Thus there is tremendous cost to benefits for this process as the cost looks like to be very 

higher but the returns or the benefits are much more for the human kind and for the years and 

generations to come.  

9.4 COST BENEFIT ANALYSIS 

Municipal solid waste landfill can represent a source of main environmental impacts closely 

linked to the potential emission of leachate and landfill gas, which cause groundwater 

pollution, soil contamination and global warming effects (Pantin et al., 2013). Non 
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engineering landfill has caused many environmental negative impacts such as the destruction 

of the environment, reduction of general hygiene, socioeconomic impacts, emission of 

methane, carbon dioxide, nitrogen, hydrogen, and other harmful gases. Methane is the most 

principal gas produced by decomposition of the waste in the landfills. In case the methane is 

not controlled, it will have detrimental environmental effects. To solve the million dollar 

problem of landfill, a large number of municipalities in U.S. have turned to gasification. This  

method is environmentally friendly and converts the energy inside the waste to beneficial 

products such as electricity 

The cost benefit analysis of any project would not be complete without understanding the 

socio-cultural and environmental impacts of the project, though small and unquantifiable they 

may be. WTE is a waste management facility that is considered a renewable energy 

technology. Any means of energy production and waste management impacts the 

environment in some way, and WTE is no different 

Projected WTE Plant Cost 

Cost of the project will be Rs. 504 cr. 

9.5 PROJECTED WTE PLANT REVENUES 

The following are the projected WTE Plant major revenues in the cost benefit analysis.  

¶ The sale of electricity   

Other Revenue from Carbon Credit 

Combusting MSW in WTE plants instead of landfilling it, decreases carbon emissions 

(depending on the type of landfill, and the efficiency of landfill gas recovery systems) 

Building a WTE plant in Mumbai would help the city, and the country, advance in 

sustainable waste management. Deonar WTE plant is proposed with 600 TPD considering the 

future growth as well as the availability of dumped waste in the Deonar dumping Site. The 

best-suited technologies have been considered based waste characterization suggested by well 

experienced technology provider.   
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CHAPTER 10 - ENVIRONMENTAL MANAGEMENT PLAN 
 

10.1   INTRODUCTION 

The Environmental Management Plan (EMP) is a site specific plan developed to ensure that 

the project is implemented in an environmentally sustainable manner where all stakeholders 

including the project proponents, contractors and subcontractors, including consultants, 

understand the potential environmental risks arising from the proposed project and take 

appropriate actions to properly manage that risk. Adequate environmental management 

measures need to be incorporated during the entire planning, construction and operating stages 

of the project  to minimize any adverse environmental impact and assure sustainable 

development of the area. The EMP is generally: 

 

¶ Prepared in accordance with rules and requirements of the Ministry of Environment and 

Forests (MoEF) and the State Pollution Control Board, 

¶ To ensure that the components of the facility are operated in accordance with the design, 

¶ A process that confirms proper orientation through supervision and monitoring, 

¶ A system that addresses public complaints during  construction and operation phase; and 

¶ A plan that ensures that  remedial  measures  are  implemented immediately. 

 

The key benefits of the EMP are that, it provides the organization with means of managing 

its environmental performance, thereby allowing it to contribute to improved environment 

quality. The EMP includes four major elements: 

 

¶ Commitment and Policy: Proponent will strive to provide and implement the 

Environmental Management Plan that incorporates all issues related to air, land and water. 

 

¶ Planning:  This includes identification of environmental impacts, legal requirements and 

setting environmental objectives. 

 

¶ Implementation: This comprises of resources available to the developers, accountability of 

contractors, training of operational staff associated with environmental control facilities 

and documentation of measures to be taken. 

 

¶ Measurement   and   Evaluation:   This   includes   monitoring,   corrective actions, and 

record keeping.  

WtE Plant will be having some impacts on the surrounding environment. In order to mitigate 

and reduce the impact intensity, the EMP needs to be implemented. 
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10.1.1      Objective 

The EMP shall aim to meet the following specific objectives: 

ü To   adopt   construction   and   operational   methods   which   will   limit environmental 

degradation 

ü To protect physical environmental components such as air, water and soil 

ü To conserve terrestrial and aquatic flora and fauna 

ü To incorporate the views and perceptions of the local inhabitants on the project 

ü To generate employment opportunities wherever possible and feasible 

ü To provide environmental guidelines and stipulations to the construction 

ü Contractors to minimize the construction related impacts 

ü To provide adequate safety systems to ensure safety of public at large 

ü To establish post construction monitoring program to monitor effects of the project on the 

environment 

Once an EMP has been approved, it should provide the basis for environmental 

considerations of all the activities carried out on the site  by the appointed Contractor. 

10.2      Management of Impacts 

10.2.1 Mitigation Measures during Construction and Operation Phases 

The planning, implementation and management of the various  project activities during these 

phases shall be undertaken in line with the best practices on environmental and social 

safeguards and the suggestions proposed in the present Environment Management Plan, so 

that most  of the environmental impacts, which are of temporary in  nature, will be easily 

mitigated. No potentially adverse, irreversible or long term negative impacts are envisaged 

due to the proposed project interventions. The potential impacts and mitigation measures 

during the construction and operation phases for the WtE Plant are discussed in Tables below  

 

10.3      Occupational Health and Safety Measures (OHS) 

Construction workers engage in many activities that may expose them to serious hazards, 

such as falling from roof tops, unguarded machinery, being struck by heavy construction 

equipment, electrocutions, silica dust, asbestos, noise and vibrations. It is also important to 

control and monitor the risk related to the safety of workers and to assess the same in order to 

mitigate it. Choosing a control method may involve: 

¶ Evaluating and selecting temporary and permanent controls. 

¶ Implementing temporary measures until permanent (engineering) controls can be put in 

place. 

¶ Implementing permanent controls when reasonably practicable. 
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10.3.1 Mitigation measure for safety of Construction Workers: 

1. During the construction phase, contractors should be required to adopt and maintain safe 

working practices during 

o Construction works 

o Handling of large construction equipments and machineries, etc. 

 

2. The Contractor should arrange the PPEs for workers, first aid and fire-fighting 

equipments at construction site. An emergency plan should be prepared duly approved by 

the Engineer-In-Charge to respond to any instances of emergency and safety hazard. 

 

3. By using Engineering controls such as designs or modifications to plants, equipments, 

ventilation systems, and processes, reduction in source of exposure can be achieved. 

 

4. The Contractor will be required to appoint an Accident Prevention Officer (APO) who 

will conduct regular safety inspections at construction sites. The APO will have the 

authority to issue instructions and take protective measures to prevent accidents. 

 

5. Implementation of administrative controls should be included to alter the way the work is 

done, including timing of work, policies and other  rules, and work practices such as 

standards and operating procedures (including training, housekeeping, and equipment 

maintenance, and personal hygiene practices). The Contractor should ensure good health 

and hygiene of all workers to prevent sickness and epidemics. 

 

6. To avoid disruption of the existing traffic due to construction activities, comprehensive 

traffic management plans hould be drawn up by the Contractor and get the approval from 

the MCGM. 

 

7. At every work place, the Implementing Agency/Contractor in collaboration with local 

health authorities will ensure that readily available first-aid unit including an adequate 

supply of sterilized dressing materials and appliances is made available. 

 

10.4      Environmental Monitoring Plan & Implementation Arrangements 

For the effective and consistent   functioning of project, an Environmental Management 

System (EMS) should be established at the site. The EMS should include the following: 

(a) An Environmental Management Cell. (b) Environmental Monitoring. 

(c)  Personnel Training. 

(d) Regular Environmental Audits and Corrective Action. 

(e)   Documentation – Standard Operating Procedures, Environmental Management Plans and 

other records. 
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10.4.1 Environmental Management Cell 

Apart from having an Environmental Management Plan, it is also necessary to have a 

permanent organizational setup charged with the task of ensuring its effective implementation 

of mitigation measures and to conduct environmental monitoring. The major duties and 

responsibilities of Environmental Management Cell shall be as given below: 

 

¶ To implement the Environmental Management Plan. 

¶ To ensure regulatory compliance with all relevant rules and regulations. 

¶ To ensure regular operation and maintenance of pollution control devices. 

¶ To minimize environmental impacts of operations by strict adherence to the EMP. 

¶ To initiate environmental monitoring as per approved schedule. 

¶ Review and interpretation of monitored results and corrective measures in case monitored 

results are above the specified limit. 

¶ Maintain documentation of good environmental practices and applicable environmental 

laws as ready reference. 

¶ Maintain environmental related records. 

¶ Coordination with regulatory agencies, external consultants, monitoring laboratories. 

¶ Maintain of log of public complaints and the action taken. 

 

10.4.1.1 Organizational Structure of Environmental Management Cell 

A dedicated person who will report to the site manager should supervise normal activities of 

the EMP cell. The Environment Management Cell shall be consisting of a hierarchal 

structure having people from both the Contractor’s and MCGM side which will coordinate 

and supervise the activities within  the  plan with respect to environment. With the systematic 

hierarchal structure, the managing and resolving of issues are faster and efficient. Further the 

Standard Operating Procedures (SOPs) supports in completing the respective activity in more 

planned and organized manner. 

10.4.2   Environmental Monitoring Program 

The purpose of environmental monitoring is to evaluate the effectiveness of implementation 

of EMP by periodically monitoring the important environmental parameters within the 

impact area, so that any adverse effects are detected and timely action can be taken. In 

consultation with Maharashtra Pollution Control Board (MPCB), the project will be 

monitored for ambient air quality, noise levels, ground water quality and quantity, soil quality 

and solid wastes in accordance with an approved monitoring schedule. The monitoring 

protocol and location selection will have to done carefully. The monitoring sampling 

program should be discussed and approved by MPCB. A suggested monitoring protocol, 

based on the predicted impacts, is given in Table 74 
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Table 74: Environmental Monitoring Plan 
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10.4.3 Record Keeping and Reporting 

Record keeping and reporting of performance is an important management tool for ensuring 

sustainable operation of the proposed development. Records should be maintained for 

regulatory, monitoring and operational issues. Typical record keeping requirements for the 

proposed development is summarized in Table 75. 

Table 75: Record Keeping Parameters with Particulars 
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10.4.4 Environmental Audits and Corrective Action Plans 

Environmental Audit is a management tool comprising systematic, documented, periodic and 

objective evaluation of how well environmental organisation,  management and equipments 

are performing with the aim of helping to safeguard the environment by facilitating 

management control of practices and assessing compliance with company policies, which 

would include regulatory requirements and standards applicable. To maintain the WtE plant 

efficiency and maintain its capacity, 

Environmental Audits on periodical basis will require to be done by the Contractor in 

consent with MCGM. To assess whether the implemented EMP is adequate, periodic 

environmental audits will be conducted by the proponent. These audits will be followed by 

Corrective Action Plans (CAP) to correct various issues identified during the audits. The 

Environmental Management Cell will be performing the above said activities and shall be 

maintaining there cord as well. 

The key concepts of the Environmental Audit are 

ü Verification: audits evaluate compliance to regulations or other set criteria. 

ü Systematic: audits are carried out in a planned and methodical manner. 

ü Periodic: audits are conducted to an established schedule. 

ü Objective: information gained from the audit is reported free of opinions. 

ü Documented: notes are taken during the audit and the findings recorded. 

ü Management tool: audits can be integrated into the management system (such as a quality 

management system or environmental management system). 

The Environmental Management Plan (EMP) is a site specific plan developed to ensure that 

the project is implemented in an environmentally sustainable manner where all stakeholders  

including the project proponents, contractors and subcontractors, including consultants, 

understand the potential environmental risks arising from the proposed project and take 

appropriate actions to properly manage that risk. Adequate environmental management 

measures need to be incorporated during the entire planning, construction and operating 

stages of the  project  to minimize any adverse environmental impact and assure sustainable 

development of the area. The EMP is generally: 

¶ Prepared in accordance with rules and requirements of the Ministry of Environment, 

Forests and climate change (MoEF&CC) and the State Pollution Control Board, 

¶ To ensure that the components of the facility are operated in accordance with the 

design, 

¶ A process that confirms proper orientation through supervision and monitoring, 

¶ A system that addresses public complaints during construction and operation phase; 

and 

¶ A   plan   that   ensures   that   remedial   measures   are   implemented immediately. 
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WtE Plant will be having significant impacts on the surrounding environment. In order to 

mitigate and reduce the impact, the EMP needs to be implemented. 

Once an EMP has been approved, it should provide the basis for environmental 

considerations of all the activities carried out on the site by the appointed Contractor. 

10.5 BUDGETS FOR ENVIRONMENTAL MANAGEMENT PLAN 

The mitigative measures suggested in the preceding chapters forms costs related to measures 

incorporated into engineering design; project scheduling, site planning and preparation of 

tender documents. The cost on this account will be covered with the construction budget and 

should not be seen as items of cost for implementing Environmental Management Plan. The 

estimated environmental cost considered here includes: 

During Construction phase 

¶ Compensatory tree plantation for tree cutting, if any 

¶ Provision of Sanitation at workers camp 

¶ Provision of air, noise, and dust vegetative barrier/ special screens- both side of project 

area 

¶ Dust suppression  

¶ Erosion Control Measures, if any 

¶ Solid barrier to check noise pollution for sensitive receptors like school etc 

¶ Solid waste management due to construction activity 

During Operation phase 

¶ Air pollution monitoring 

¶ Noise monitoring 

¶ Water quality monitoring 

¶ Soil quality monitoring 

¶ Solid waste management 

The environmental cost is consists of monetary value of the mitigative measures adopted to 

minimise the negative impact of project on environment. Environmental cost is divided into 

two categories, i.e. capital cost and operation and maintenance cost. Capital cost is the cost of 

all the structural measures proposed for environmental protection during construction phase 

while the operation an maintenance cost include the cost of monitoring air, noise, soil and 

water and maintaining the structural measures over project life.  
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Table 76: Budget for Environmental Management Plan 

Sr. 

No. 

Heads  Capital Cost  

In Lakhs 

O & M Cost  

In Lakhs/annum  

1 Air Environment 

(Air pollution 

control equipments 

etc) 

25 10 

2 Water Environment 

Water pollution and 

treatment plant 

facilities) 

20 08 

3 Noise Environment 15 05 

4 Ecology and 

Mangrove 

Management  

500 25 

5 Odor Control 15 08 

6 Training and 

Education 
20 10 

7 Social Awareness 20 10 

8 Surveillance (CCTV) 200 20 

 Total EMP Cost 815 96 

 

The environmental cost is consists of monetary value of the mitigative measures adopted to 

minimise the negative impact of project on environment. Environmental cost is divided into 

two categories, i.e. capital cost and operation and maintenance cost. Capital cost is the cost of 

all the structural measures proposed for environmental protection during construction phase 

while the operation and maintenance cost include the cost of monitoring air, noise, soil and 

water and maintaining the structural measures over project life. 

 

CORPORATE ENVIRONMENTAL RESPONSIBILITY (CER) COST 

 

As per Office Memorandum No. F.No. 22-65/2017-IA.III dated 1st May, 2018 by Ministry of 

Environment, Forests and Climate Change (MoEF&CC), New Delhi, a sum of INR 1.26Cr. 

@0.25% has been budgeted for various activities as per the said OM and due procedure will 

be followed. 
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CHAPTER 11 – SUMMARY AND CONCLUSION 
 

11.1 INTRODUCTION 

Waste to Energy (WtE) project is proposed in the existing Deonar dumpsite. The Deonar 

dumping ground is a waste dumping ground or landfill in the city of Mumbai located 

in Deonar, an eastern suburb of the city, it is India's oldest and largest dumping ground, set up 

in 1927. Currently, the waste dumpsite at Deonar receives approximately 2000 TPD of waste 

from Mumbai which includes approximately 800 tonnes of MSW and 1,200 TPD of 

construction and demolition (C&D) waste. Entire waste is being dumped in an unorganized 

way, this causes environmental damage, which makes the surrounding residents like 

Chembur, Govandi and Mankhrud are unfit for habitation.  

The propose project mainly emphasizes to be an Environmental Management Plan (EMP) for 

the existing pollution levels and to provide a suitable mitigation measures to drastically 

reduce the present air emissions from the dumpsite as well as pollution in the surrounding 

area of the project site. The project also aims to utilize around 600 TPD of waste, thus 

minimizing the dumping activity at site as presently practicing. The proposed project also 

aims to reduce all the pollution levels of all environmental components (Air, Water, Noise, 

Soil, etc.,) within the stipulated environmental standards. 

As part of this endeavour, the Municipal Corporation of Greater Mumbai (MCGM) has 

decided to Construct and Operate a Waste-to- Energy (WtE) Project along with SMW 

Processing units like Composting / Anerobic Digestion for bio degradable waste, Harvesting 

of combustable waste (RDF) and Waste to Energy Plant to utilize the RDF for power 

Generation and Secured Landfill for disposal of residues / inert arising out of the processing 

of MSW. in existing Deonar Dump site,  Mumbai. The plant is proposed to design to handle 

600 TPD with 10% upper margin. MCGM has plans to expand further upto 1800 TPD to treat 

the MSW which is receiving at Deonar Dump site. The Project is compliant with SWM Rules 

2016 and all other applicable rules.  

This EIA report is limited for the aforementioned 600 TPD MSW processing facility and a 

Waste to Energy Plant for generating from 4 MW which can be further enhanced upto a 

maximum of 8 MW power by providing advanced technologies with 600 TPD of MSW 

waste. Vide MoEF&CC notification , 2nd Jan  2014, as amendment to EIA notification, 

thermal power plants utilizating non Hazardous solid waste upto 15 MW capacity are exempt 

from the purview of prior environmental clearance. Therefore , the proposed plant capacity of 

power generation unit utilizing the dry segregated fraction of solid waste can be optimally 

sized during the course of detailed engineering and after duly examining the prospects of 

utilization of Biogas if any,  and in any case shall not exceed 15 MW. Further, vide letter DO 

no. 22-19/2017/IA – III dated 3rd July 2017, the secretary, MoEF&CC Govt. of India as 

clarified as under. 

 

https://en.wikipedia.org/wiki/Landfill
https://en.wikipedia.org/wiki/Mumbai
https://en.wikipedia.org/wiki/Deonar
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11.2 METHODOLOGY 

The municipal solid waste management involves various steps like door to door door 

collection, segregation, composting, refuse derived fuel ( RDF) making, waste to energy 

generation through waste to energy plants and disposal in scientific landfills. The above 

activities, except landfill site, if proposed as standalone activities are not covered under 

item 7(i) of EIA Notification, 2006, hence do not require prior environmental clearance.  

In case the activities of composting, RDF making and waste to Energy plant (upto capacity of 

15 MW) are proposed at an existing landfill site, they do not attract the provisions of the EIA 

notification 2006. 

It is becomes clear from the above narrative that under the present EIA regime , the proposed 

600 TPD MSW plant can be sized upto 15 MW capacity without requiring prior EC. Because 

of the location of the Sanitary Lanfill in adjoining 2 ha area to receive the inerts and Ashes 

from the project upto 4 year period from date of commencement, this project requires EC.  

It is planned to dispose the ash generated from WTE plant & Inerts from pre-processing / 

Compost plants to SLF & exploring the Opportunities also to recycle the Ash Generated from 

the WTE plant as a subbase for road construction and low strength aggregate in the 

construction. The ash can also be used as cover material for the secured landfill operations. 

The secured landfill for the 600 TPD project under review is expected to be lasting upto 4 

years from the time of commissioning and MCGM will find suitable land parcel for meeting 

the future needs of Secured Landfill.  

Deonar dumping ground is situated at the M/East ward in eastern suburb of the city of 

Mumbai. The proposed WtE site is the part of existing Deonar dumpsite. The area of 12.19 

ha land is earmarked for the proposed project of 600 TPD capacity. The North- east side of 

the site is surrounded by Creek with mangrove vegetation, whereas, South-west side is 

habituated area, mostly slums. 

The estimated water requirement is 480 KLD which complies with the MoEF notification 

dated 7th December 2015 stipulating 2.5 cum/MWHr as the specific Water consumption for 

the new plants constructed after 2017. MCGM has proposed to install the pipe line conveying 

& pumping system for securing the allotment of 4.5 MLD to the Deonar site to meet the 

present and future requirements 

The proposed power generation capacity is from 4 MW to 8 MW with advance technologies. 

The generation voltage is 11 KV which will be stepped up to 33 KV level and proposed to 

connect at nearest substation. The energy requirement for operating the proposed Facility is 

about 20% of the total power generated in the facility. The Energy after in house 

consumption will be exported to Grid by connecting it to nearest substation Sufficient 

capacity DG Set to cater Emergency needs   750 KVA) are proposed for power backup. In the 

proposed facility, about 100 full time employees and 80 contractual employees will be 

employed for project operation. The cost of the project is Rs. 504 Crores and Capital cost 

allotted for EMP is Rs. 815 lakhs and recurring cost is Rs 96 lakhs per annum. 
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11.3 BASELINE ENVIRONMENTAL STATUS 

Field investigations were undertaken for collecting the existing baseline environment for air, 

water, noise, soil, ecological and socio-economic conditions. A study area of 10 Km radius 

from the project site is identified to establish the present environmental conditions. The main 

aim of the EIA study is to identify the critical environmental attributes which will be affected 

and have adverse impacts on the surrounding environment due to the proposed project. The 

field data generation is undertaken during the post monsoon season of September 2020 to 

November 2020. 

The metrological data is collected from the IMD station at Mumbai (Santa Cruz). The pre 

dominant wind direction recorded is from North West (NW). Calm conditions prevailed for 

22.92% of the total time. Average wind speed observed for the season is around 2.18 m/s. 

11.3.1 Ambient Air Quality 

The locations for ambient air quality monitoring study were selected within the 10 km radius 

of the proposed project. Ambient air quality was monitored on 8 locations to generate 

representative ambient air quality data. The common air pollutants namely Particulate matter 

(PM10 & PM2.5), Sulphur dioxide (SO2), the oxides of nitrogen (NOX), Carbon Monoxide 

(CO), Methane (CH4), Hydrogen Sulfide (H2S). 

Particulate Matter (PM10): The average value of PM10 recorded at site was 68.1 μg/m3.The 

maximum value was 178 μg/m3 at project site which is exceeding the NAAQS of 100 µg/m3 

for Industrial, Residential, Rural and Other Areas due to ongoing activity of dumping of 

municipal solid waste at site and minimum 47.2 μg/m3 were recorded at Ramabai Ambedkar 

Nagar. 

Particulate Matter (PM2.5): The maximum value of PM2.5 was 155 μg/m3 at project site 

which is exceeding the NAAQS was 60 μg/m3 for Industrial, Residential, Rural and Other 

Areas due to ongoing activity of dumping of municipal solid waste at site and a minimum 

22.5 μg/m3 were recorded at Project site and Maheshwar Nagar respectively. The average 

value of 42.2 μg/m3 was observed within study area. 

Sulphur Dioxide (SO2): The average value of the NOx within study observed was 32.5 

µg/m3. The maximum average value of NOx was 102 µg/m3 at Project Site which is 

exceeding the NAAQS of 80 µg/m3 for Industrial, Residential, Rural and Other Areas due to 

ongoing activity of dumping of municipal solid waste at site. And minimum of 20.4 µg/m3 

near Maheshwar Nagar, Ghatkopar.  The NOx values are below permissible level 80µg/m3.  

Oxides of Nitrogen (NOx): The average value of the NOx within study observed was 32.5 

µg/m3. The maximum average value of NOx was 102 µg/m3 at Project Site which is 

exceeding the NAAQS of 80 µg/m3 for Industrial, Residential, Rural and Other Areas due to 

ongoing activity of dumping of municipal solid waste at site. And minimum of 20.4 µg/m3 

near Maheshwar Nagar, Ghatkopar.  The NOx values are below permissible level 80µg/m3.  
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Carbon Monoxide (CO): The average value of CO recorded at site was 0.5 mg/m3.The 

maximum value of 1.4 mg/m3 at project site and a minimum 0.3 mg/m3 were recorded at 

Dattaguru Society, Govandi West. 

11.3.2 Ambient Noise Monitoring 

The baseline noise scenario, results of noise level monitoring carried out during the study 

period at 8 locations in the study area have been considered. The day levels of noise have 

been monitored during 6 AM to 10 PM and the night levels during 10 PM to 6 AM. The noise 

levels were monitored as per the Ambient Air Quality Standards in respect of Noise. The day 

equivalents during the study period are range between 62.6 to 48.4 dB (A), whereas the night 

equivalents were in the range of 56.2 to 40.3 dB (A).  Noise levels at the existing Dumpsite 

site is recorded the day average of 62.6 which is higher than the permissible limit of 

residential area and below permissible limit of industrial area and all other areas studied 

shows that the levels of noise are lower than the permissible limits both during the day as 

well as at night time 

11.3.3 Ground Water and Surface Water 

¶ Chembur is located at approximate aerial distance of 5 km from project site. In Chembur, 

groundwater quality was observed to be poor as most of the parameters exceeded the 

limits of Indian Drinking Water Standards BIS-IS 10500: 2012.  

¶ The reported values of Total Dissolved Solids (TDS) in the groundwater were in the 

range of 252 mg/l and 1346 mg/l. Results indicate contamination by the surface 

pollutants.  

¶ The total hardness varied between 53 mg/l and 329 mg/l, Alkalinity varied between 102 

mg/l and 970mg/l. The reason for high alkalinity in the Ground water may be due to the 

percolation of alkaline surface pollutants.  

¶ The reported Chloride ranged between 23 mg/l and 320 mg/l. The reported values of 

Sulphate varied between 18 mg/l and 239 mg/l.  

¶ The conductivity ranged between 310 μmhos/cm and 1780 μmhos/cm, indicating 

contamination from surface pollutants.  

¶ The reported values of fluoride were within the limit of 1.0 mg/l.  

¶ The counts of Total Coliforms and Fecal Coliforms were very high at open dug well. 

¶ Surface water samples were collected from Thane creek and  analysed for 

physicochemical and biological parameters 

¶ Thane creek is polluted and values of parameters like TDS - 569 mg/l, Sulphate – 236 

mg/l, Chlorides – 95.9 mg/l, Magnesium – 2.03 mg/l, Calcium – 35 mg/l, F. Coli – 48 

MPN/100ml and Total Coli – 166mg/l are exceeding than that of permissible limits. 

¶ The visual observation of the creek water appears polluted, however, the mangroves 

around it is still in good health.  

¶ This can be attributed to very high resilience of mangroves for pollution and 

contamination.  



Municipal Corporation of Greater Mumbai (MCGM)  

 
EIA report for development of 600TPD Waste to Energy project at Deonar, Mumbai 

213 

¶ The source of pollution to the creek water is partly due to leachate from present dump as 

well as from discharge of oily and other contaminants of recycling activities across the 

creek. 

11.3.4 Ecological Environment  

The project is proposed in existing Deonar dumpsite, near site the vegetation is domitated by 

mangroves trees. The list of species of plants and animals generated during the survey were 

processed and compared with the IUCN red data list and Maharashtra state protected species 

listings and it was observed that no species encountered during the survey in areas between 0-

5 km of the project site represented rare, endangered, critically endangered or legally 

protected status. Four species (Alexandrine Parakeet, Painted stork, lesser Flemingo, Black 

tailed Godwit) were classified as Near Threaten as per the IUCN red data book has been 

reported in the study area. However, in the 10 km range there may be faunal species like Atlas 

moth. The project seems to raise no adverse impact to these species. 

 

The majority of the vegetated site within 1-3 km radius from the project is Mangroves 

vegetation. The diversity is low and all of the plant species are common, widespread and 

typical of weeds and disturbed habitats. Necessary mitigation measure shall undertaken to 

reduce the impact of the project to the nearby forest areas and overall ecology. 

11.4 ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 

The potential impacts on the environment from the proposed project are identified based on 

the nature of the various activities associated with the project implementation and projects 

operation (impacts during construction phase and operation phase). 

11.4.1 Impacts during Construction Phase 

Construction phase works include site clearance, site formation, building works, 

infrastructure provision and any other infrastructure activities. The impacts due to 

construction activities are short term and are limited to the construction phase. The impacts 

will be mainly on air quality, water quality, soil quality. 

Measures such as regular water sprinkling, erection of temporary tin sheets of sufficient 

height (minimum 3 m) around the site etc. shall be adopted to ensure minimum dust 

generation/air pollution. Domestic sewage generated during construction phase shall be 

treated in portable sewage treatment plant.  

11.4.2 Impacts during Operation Phase 

During the operation phase of the proposed project there would be impacts on the air 

environment, water environment, Land environment and socio-economic aspects, but the 

proposed project shall aims to reduce the present air emission from the existing dumpsite as 

well as the surrounding areas. The proposed project also aims to utilize around 600 TPD of 

waste thus minimize the dumping activity at the site as is presently practicing. The proposed 
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project also aims to reduce the pollution levels of all environmental components (Air, Water, 

Noise, Soil, etc.,) within the stipulated environmental standards.  

11.5 ENVIRONMENT MANAGEMENT PLAN 

The Environmental Management Plan (EMP) is required to ensure a sustainable development 

of the plant area and the surrounding areas of the plant. The EMP will be integrated in all the 

major activities of the project, with clearly defined policies, to ensure that the ecological 

balance of the area is maintained and the adverse effects are minimized. EMP requires 

multidisciplinary approach with mitigation, management, monitoring and institutional 

measures to be taken during implementation and operation, to eliminate adverse 

environmental impacts or reduce them to acceptable levels. In order to ensure sustainable 

development in the study area; it needs to be an all-encompassing plan for which the plant 

authorities, government, regulating agencies, and the population of the study area need to 

extend their cooperation and contribution.  

The mitigation measures are planned for construction and operation phases and the overall 

management plan helps to improve the supportive capacity of the receiving bodies. The EMP 

aims to control pollution at the source level to the possible extent with the available and 

affordable technology followed by the standard treatments before getting discharged. The 

recommended mitigation measures will synchronize the economic development of the study 

area with the environmental protection of the region. The budget allocated for 

implementation of EMP is Rs 815 Lakhs with a recurring cost of Rs. 96 Lakhs per annum. 

11.6 ENVIRONMENT MONITORING PROGRAM 

Environmental monitoring program describes the processes and activities that need to take 

place to characterize and monitor the quality of the environment. Environmental monitoring 

is used in the preparation of environmental impact assessments, as well as in many 

circumstances in which human activities carry a risk of harmful effects on the natural 

environment. Different activities involved in the proposed project and their impact on various 

environmental attributes have been taken into account while designing a detailed 

environmental monitoring program. Environmental monitoring program has been prepared 

for the proposed project for assessing the efficiency of implementation of Environment 

Management Plan and to take corrective measures in case of any degradation in the 

surrounding environment.  

All monitoring strategies and program have reasons and justifications which are often 

designed to establish the current status of an environment or to establish trends in 

environmental parameters. In all cases the results of monitoring will be reviewed, analyzed 

statistically and submitted to concerned authorities. The design of a monitoring program must 

therefore have regard to the final use of the data before monitoring starts. The monitoring 

program will have three phases: construction phase, operations phase, and post operations 

phase. 
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11.7 PROJECT BENEFITS 

The proposed project shall have several benefits by considering the present condition of the 

existing dumpsite, the proposed Waste to Energy may reduce the present landfill waste 

volume by 90%. Considering the life cycle of 25 years, it will save landfill area requirement 

by more than 80 Ha. Besides the compost production would add to the revenue to the 

operator of the landfill. The production of compost shall also enhance the crop productivity 

and improvement in the soil texture and enhancement of soil nutrients. The  proposed  project  

will  also have    direct  and  indirect    economic  benefits  in  form  of employment, 

development of ancillaries, establishment of service facilities,   development of telecom and 

transportation facilities. 

11.7.1 Environmental Benefits 

¶ Prevention of frequent fire due to methane gas generated from the anaerobic condition 

at existing Deonar dump site, spillage of waste to CRZ areas 

¶ Prevention of smoke and fugitive emission to the nearby areas. The project will 

reduce spreading diseases within the study area. 

¶ Due to the proposed project there will be prevention of pollution to surface and 

ground water. 

¶ The proposed project will ensure that there should not be any odor or noise problem 

in the area. 

¶ Using waste for production of energy will save on fossil fuel and in turn reduce GHG 

emission.  

¶ It is estimated that implementation of WtE plant for Mumbai will save more than 8 

million tons of CO2 equivalent GHGs in 20 years period. 

¶ Natural resources are finite and it should be used efficiently.  

¶ The proposed project will conserve the natural resources by processing and 

management of municipal solid waste generated in Mumbai surrounding. Further, 

production of green products (compost, energy, materials from C&D waste, etc.) will 

reduce the usage of virgin materials.  

¶ Generation of compost in bulk will reduce the demand for chemical fertilizers. 

11.7.2 Social Benefit 

¶ The project may have multiple health benefits to the people of nearby areas and 

will improve the overall health benefits to entire city by way of achieving better air 

quality. 

¶ It is expected that many diseases like respiratory, tuberculosis etc. will come down. 

¶ The rag-picking menace, child labour and other hazardous recycling activities 

can also be prevented by implementation of proposed project. 
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11.8 BUDGETS FOR ENVIRONMENTAL MANAGEMENT PLAN 

The mitigative measures suggested in the preceding chapters forms costs related to measures 

incorporated into engineering design; project scheduling, site planning and preparation of 

tender documents. The cost on this account will be covered with the construction budget and 

should not be seen as items of cost for implementing Environmental Management Plan. The 

estimated environmental cost considered here includes: 

During Construction phase 

¶ Compensatory tree plantation for tree cutting, if any 

¶ Provision of Sanitation at workers camp 

¶ Provision of air, noise, and dust vegetative barrier/ special screens- both side of project 

area 

¶ Dust suppression  

¶ Erosion Control Measures, if any 

¶ Solid barrier to check noise pollution for sensitive receptors like school etc 

¶ Solid waste management due to construction activity 

During Operation phase 

¶ Air pollution monitoring 

¶ Noise monitoring 

¶ Water quality monitoring 

¶ Soil quality monitoring 

¶ Solid waste management 

The environmental cost is consists of monetary value of the mitigative measures adopted to 

minimise the negative impact of project on environment. Environmental cost is divided into 

two categories, i.e. capital cost and operation and maintenance cost. Capital cost is the cost of 

all the structural measures proposed for environmental protection during construction phase 

while the operation an maintenance cost include the cost of monitoring air, noise, soil and 

water and maintaining the structural measures over project life.  

Table 77: Budget for Environmental Management Plan 

Sr. 

No. 

Heads  Capital Cost  

In Lakhs 

O & M Cost  

In Lakhs/annum  

1 Air Environment 

(Air pollution 
25 10 
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Sr. 

No. 

Heads  Capital Cost  

In Lakhs 

O & M Cost  

In Lakhs/annum  

control equipments 

etc) 

2 Water Environment 

Water pollution and 

treatment plant 

facilities) 

20 08 

3 Noise Environment 15 05 

4 Ecology and 

Mangrove 

Management  

500 25 

5 Odor Control 15 08 

6 Training and 

Education 
20 10 

7 Social Awareness 20 10 

8 Surveillance (CCTV) 200 20 

 Total EMP Cost 815 96 

 

The environmental cost is consists of monetary value of the mitigative measures adopted to 

minimise the negative impact of project on environment. Environmental cost is divided into 

two categories, i.e. capital cost and operation and maintenance cost. Capital cost is the cost of 

all the structural measures proposed for environmental protection during construction phase 

while the operation and maintenance cost include the cost of monitoring air, noise, soil and 

water and maintaining the structural measures over project life. 

 

CORPORATE ENVIRONMENTAL RESPONSIBILITY (CER) COST 

 

As per Office Memorandum No. F.No. 22-65/2017-IA.III dated 1st May, 2018 by Ministry of 

Environment, Forests and Climate Change (MoEF&CC), New Delhi, a sum of INR 1.26Cr. 

@0.25% has been budgeted for various activities as per the said OM and due procedure will 

be followed. 

 

 

 

  



Municipal Corporation of Greater Mumbai (MCGM)  

 
EIA report for development of 600TPD Waste to Energy project at Deonar, Mumbai 

218 

CHAPTER 12 - CONSULTANTS ENGAGED 
 

“Municipal Corporation of Greater Mumbai (MCGM)” for carrying out the above 

mention study have entrusted M/s Fine Envirotech engineers (FEE). 

 

We, FEE are one of the leading environmental and environmentally related infrastructure 

project consultants and completed no. of prestigious projects in the country. It includes Rs. 

6,000 crore project of Sewri- Nhava Sheva sea link i.e. Mumbai Trans Harbour Link project, 

Rs. 500 crore of Inland Passenger Water Transport (IPWT) project. We have been also 

associated with major industrial houses in India, which includes ELDER PHARMA, 

DUPHAR GROUP, RUNWAL GROUP (ARIANE PHARMA), VINATI ORGANICS, ETC. 

along with FINOLEX group, CABOT India, NITCO group, ISPAT group, INDIAN OIL 

CORPORATION LTD., SAHARA group, etc. 

 

We have been also associated with various commercial development projects and companies. 

This includes RUNWAL GROUP, MATOSHREE REALTORS, FRAVASHI GROUP, 

SOLITUDE, PWD DEPT., etc. This project consultancy includes designing and 

commissioning of Sewage Recycling plants, Green Belt development, storm water design, 

etc. 

 

We have our Lead Office in Mumbai at: 

 

102, HIREN INDUSTRIAL ESTATE, 

MOGUL LANE, MAHIM 

MUMBAI - 400 016. 

MAHARASHTRA. 

 

To cater the needs of Industrial Corporate Houses in remaining part of the state, we have 

offices at Pune and Aurangabad. We also have presence in the state of Goa and have office 

at Ponda. We also have our Liasoning offices with our staff at Solapur, Kolhapur, Satara and 

Nagpur. 

 

 We have full-fledged office consisting of total of 5 Nos. of Computers operated by 

engineers themselves along with all the infrastructure facilities.  The computers are 

loaded with different types of programs to cater various requirements. 

 

The technical team is led by Dr. U. S. Kulkarni and is assisted by 5 nos. of Engineers. There 

are 3 nos. of field teams for carrying out various Surveys, Monitoring Programs, Operation 

and Maintenance. We also have resident engineers who are responsible for their regions. In 

all FEE is fully self-sufficient, technically competent and therefore can handle any project 

irrespective of its size and capacity. 
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A.2. ABOUT OUR ENGINEERING/ARCHITECT OFFICES:      

 

FEE’s entire Engineering and Architectural work is being carried out at 2 separate offices in 

Mulund, Mumbai and also at Pune. Both the offices have their locational advantage with 

respect to peripheral industrial developments and are very well connected by the State 

Highways and by Airports. These offices have their own Team Leaders and they 

independently handle the Engineering and Architectural drawings with the help of their 

strong technical team. These engineering offices carry out following jobs in general. 

 

- Preparation of all drawings viz. layout, hydraulic, GA, RCC etc.  

- Preparation of Summary Sheets for bill of quantities 

- Preparation of Comparative Statements 

- Design of columns, beams, slabs, etc. 

 

               We have facility to carry out Detailed Designing, Structural Designing, and 

Fabrication Drawings at our above offices.         

 

A.3. ABOUT OUR LABORATORY:          

 

This is our heart of the Consultancy Services as we carry out various feasibility and 

treatability studies before designing a particular project. The laboratory is fully sophisticated 

and computerized and moreover it is FDA approved laboratory.  One can carry out any no. of 

chemical, physico-chemical analysis of water and wastewater using various analytical 

instruments. Such a facility of water, wastewater, air monitoring and noise measurements is 

also available in Pune. 
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NAME & ADDRESS : DR. UMESH SHIVANAND KULKARNI   

 

Expert : Environment, Ecology & Health 

102, Hiren Industrial Estate,  Mogul Lane, Mahim,  

Mumbai – 400 016, Maharashtra, India. 

Resi. : 2445 21 63 / 2444 58 36 

Office:2444 08 33 Fax :2444 58 37 

Mobile : 98200 63632 

E-mail : feefce@bom3.vsnl.net.in 

 

PROFESSIONAL QUALIFICATION : Ph.D. (Treatment of Industrial Wastewater)               

Chemical Engineering Dept. University of  

Dept. of Chemical Technology (UDCT),  

University of Mumbai. 

 

M. Sc. (Physical Chemistry), University of 

Mumbai 

B. SC. (Chemistry), University of Mumbai. 

Mumbai, 

B. SC. (Chemistry), University of Mumbai` 

 

NATIONALITY : Indian 

 

 

DATE OF BIRTH : 12 / 03 / 1964, Mumbai 

 

PROFESSIONAL AFFILIATION : a. Associate Member – FICCI 

b. American Solid Waste Association (ASWA) 

c. Indian Water Works Association (IWWA) 

d. Water Environment Federation (WEF) 

e. Indian Institute of Environment Sciences(IIES) 

f. International Eco – Tourism Society (IETS) 

g. Associate member – Indo Brazilian Society 

h. Member - Maharashtra Economic       

     Development Corporation ( MEDC ) 

 

PROFESSIONAL EXPERTISE : 1. Environmental Infrastructure Projects 

2. Public Health and Bio-Medical Waste  Sciences  

3. Environment & Ecological Sciences 

4. Hazardous Waste Management / Municipal 

Waste Management 

5. Eco – Tourism  

6. Development of Large Industrial Areas 

mailto:feefce@bom3.vsnl.net.in
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pertaining to Environmental Aspects 

7. Environment Impact Assessment (EIA) 

8. ISO 14001 

9. Water Audit and Water Conservation 

10. Lake Ecology and Restoration 

 

PROFESSIONAL ACHIEVEMENTS : a. Appointed as Expert member on Steering 

Committee of FICCI, Western Region 

b. Appointed as Expert Member on Advisory 

Committee of National Hydro-Electric Power 

Corporation (NHPC) on the Environmental 

Aspects, MinistryofPower, New Delhi. 

c. Nominated as Expert Member on Committee 

Formulation of Bio-Medical Rules – 1998 by 

Ministry of Environment and Forest, New Delhi, 

(MoEF) 

d. Appointed as Technical Board Member of 

Maharashtra Pollution Control Board MPCB), 

Government of Maharashtra. 

e. Nominated as an Expert member of Indian 

Institute of Rural Development (IIRD) (Joint 

Venture with Govt. of Rajasthan, WHO, UNDP 

etc.) 

f. Member – Industrial and Environment 

Committee of Indian Merchant’s Chambers  

(IMC). 

g. Nominated as Expert Member on Environment 

Committee of Maharashtra Economic 

Development Corporation ( MEDC ) 

h. Appointed as Hon. Secretary of Indo- 

Brazilian Society by The Ho. Consul Of Brazil 

 

ASSOCIATED CORPORATES : 1. Managing Partner – 3PS Advisory LLP. 

2. Managing Partner – FINBIZ Integration 

Advisors LLP. 

3. Managing Partner – ESFERA Project 

Consultants LLP. 

4. CEO – International Infrastructure Projects and 

Labs. (IIPL) 

 

Professional expertise includes Doctorate Degree in the field of Environment and Pollution 

Control form Chemical Engineering Department of University Department of Chemical 

Technology (UDCT), University of Mumbai. 
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Associated with no. of Govt. & Departments such as NHAI, MSRDC, MIDC, MMRDA, 

MPCB, Dept. of Health, Water Resources etc., MoEF, MNES, NHPC, WAPCOS, 

NEERI. 

 

Also associated with no. of professional bodies such as IMC, BCCI, FCCI, CII, TERI, 

WHO, UNDP and also associated with no of Universities for their curriculum in the field of 

Environment and Ecology. 

 

Recently developing Marine Bio – Technology Department in Ruparel College, Mumbai. 

 

PUBLICATIONS AND VISITS: 

 

No. of research papers have been published in India and Foreign Journals including Indian 

Journal of Environment, American Chemical Society, Journal of Public Health etc. 

 

Also delivered and presented no of research papers in person at various International level 

conferences at USA and Singapore 

 

Presented research paper at 5TH European Conference on Environment and Ecology at 

Prague, Czech Republic, in Oct.-2001. 

 

Attended no. of Conferences and Exhibitions at Singapore in the past. 

 

PATENT: 

 

Application of Indian Patent for “Separation and Recovery of micro level Lignin from 

Bagasse (Pulp Effluents)” 

 

Selected and qualified for Government of Maharashtra for carrying out Water and 

Energy audits as per World Bank standards. 

 

Empanelled in State Knowledge of Maharashtra for Climate Change (SKMCC).  

 

 


