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Forewordééé.. 

 

On perusal of various Municipal Solid Waste processing technologies, Government of 

Pondicherry has indentified  Incineration is one of the suitable method after taking in to 

consideration of  prevailing  condition of scarcity of Land and others factors. 

Government of Pondicherry has submitted financial assistance to Japan International                     

Co-operation Agency (JICA). As a part of this process, this Detailed Project Report (DPR) 

for Municipal Solid Waste Disposal through Incineration Process has been prepared in 

house.   

Input and guidelines have been taken from the following: 

(i) Municipal Solid Waste Management Manual ï 2000 & 2014, Ministry of Urban 

Development, Government of India.  
 

(ii)  World Bank guideline for MSW Management - 2000  
 

(iii)  Report of the task force on Waste ï Energy (Vol-I), - 2014. Planning Commission 

of India. 
 

(iv)  Draft Environment Impact Assessment Report for Integrated Municipal Solid 

Waste Processing and Land fill / Facility, 2011, PMSPL, Kivar Enviorn Pvt, Ltd., 

Bangalore . 
 

(v) Guidelines for MSW Management, CPCB, 2010. 
 

(vi) Comprehensive   Waste Management, Technical guideline, 2010 Japan 

International Co-operation Agency. 

 

I appreciate team of officer of DSTE Who have prepared this report. 

 

 

            (CHANDRAKER  BHARTI)                                  

                  SECRETARY(LAD)  

Date: 12.08.2014      



Local Administration Department, GOP 

 

Detailed Project Report    Page 3 
 

CONTENT 

 

Sl.No Description  
Page 

No 

 CHAPTER 1-INTRODUCTION   

1.1 Back Ground 8 

1.2 Need of the Project 10 

 CHAPTER 2 OBJECTIVES 11 

 CHAPTER 3 ïMETHODOLOGY  12 

 CHAPTER 4 BACK GROUND OF THE STUDY   

4.1 Preamble 13 

4.2 Policy Initiative for SWM 15 

4.3 Report of the Expert (J .L Bajaj) Committee 15 

4.4 Interim Report of the Committee on Solid Waste Management 15 

4.5 Notification on Municipal Solid Waste Management (Management & 

Handling), Rules, 2000 

16 

4.6 Manual on Municipal Solid Waste Management 16 

4.7 Sectoral Policies  17 

4.8 Linkage of the projects to the Existing System 17 

 CHAPTER 5.  THE PLANNING AREA   

5.1 City Profile  18 

5.2 Population Projection 19 

5.3 Estimated Waste Generation 19 

5.4 Waste Characterization 20 

 CHAPTER 6 EXISTING SOLID WASTE DISPOSAL SYSTEM   

6.1 Merits and Demerits of the Existing MSW disposal system 22 

 CHAPTER-7 INCINERATION ïA BOON FOR MSW DISPOSAL  

7.1 What is Incineration 28 

7.2 Why Incineration for disposal of MSW success story of Incineration 28 

7.3 Success story of incineration 29 

 CHAPTER-8 PROJECT SITE DETAILS   

8.1 Project Site Alternatives Considered 29 

8.2 Description of Proposed Site  30 

8.3 Land Use Profile  31 

8.4 Site Suitability Analysis 33 

8.5 Site Evaluation Methodology 34 

8.6 Site Development  36 

8.7 Waste Sorting and Segregation Plant 36 

 CHAPTER 9 INSTALATION OF INCINERATION PLANT   

9.1 Introduction 36 

9.2 Incinerator Chamber & Boiler 37 

9.3 Incinerator Air Feeding 37 

9.4 Flue Gas Recirculation 38 

9.5 Residual Haulage and Disposal System 38 

9.6 Consumption of Raw Materials And Energy By Incineration Plants 39 

9.7  Plant Details 40 

9.8 Supply of Main Facility 41 



Local Administration Department, GOP 

 

Detailed Project Report    Page 4 
 

 

 

 

9.9 Design Standard 44 

9.10 Waste Composition 45 

 CHAPTER 10 ENVIRONMENTAL IMPACT ASSESSMENT   

10.1 Environmental Concerns  50 

10.2 Assessment of Base line Environmental Status   51 

10.3 Methodology of Conducting Baseline Study  52 

10.4 Meteorology 52 

10.4.1 Temperature 55 

10.4.2 Rainfall 55 

10.4.3 Relative Humidity 57 

10.4.4 Wind 58 

10.4.5 Micro Meteorology 59 

10.4.6 Wind Rose Diagram 59 

10.5 Air Environment 63 

10.5.1 Methodology Adopted for Ambient Air Quality Survey 63 

10.5.2 Presentation of data 65 

10.6 Noise Environment 68 

10.6.1 Methodology 68 

10.6.2   Presentation of Results 70 

10.6.3 Observations 71 

10.7 Water Environment 71 

10.7.1 Water Sampling Locations 71 

10.7.2 Presentation of Results 72 

10.7.3 Observations 75 

10.7.4 Land Environment 75 

11  Geology 75 

11.1 Geo -Technical Investigation 76 

11.2 Depth of Exploration 76 

11.3 Ground Water Level 76 

11.4 Terrain and Land use 77 

11.5 Habitations, Institutions and Water Bodies 77 

11.6 Seismicity 77 

11.7    Soil Sampling 78 

12 Ecology 82 

12.1 Assessment of Ecological Environment  82 

12.2     Socio- Economic Profile 86 

12.3 Methodology 86 

13 Infrastructure 89 

 CHAPTER 14 ENVIRONMENTAL MANAGEMENT PLAN   

14.1 Emission Reduction In Incinerators 92 

14.2 Green Belt Development 92 

14.3 Environmental Surveillance  93 

14.4 Environment Management Cell 94 

14.5 Environmental Monitoring 95 



Local Administration Department, GOP 

 

Detailed Project Report    Page 5 
 

LIST OF FIGURES 

 

 

 

 

Figure 

No 
Content 

Page 

No 

1 Expert Committee interacts with Malaysian counterpart 

about MSW disposal  

9 

2 Projected MSW generation 20 

3 Present MSW Dumping Yard, Kurumbapet 23 

4 Ground water contamination through percolation 24 

5 Higher concentration of SPM near to the dumping yard 24 

6 Higher concentration of SO2  near the dumping yard 25 

7 Higher concentration of NOx near to the dumping yard 25 

8 Higher Concentration of Zinc near to the dumping yard 26 

9 Jindal Incineration Plant, Okhla, New Delhi 29 

10 Location of the project Site 31 

11 Location Map of the Proposed Site 31 

12 Land Use pattern 32 

13 Plant Details  (Fig.13) 40 

14 Supply of Main Facility (Fig.14) 41 

15 Design Standard (Fig.15) 44 

16 Time schedule for completion of the project 49 

17 Windrose Diagram ï For the Month of November 60 

18 Windrose Diagram ï For the Month of December 61 

19 Windrose Diagram ï For the Month of January 62 

20 Ambient Air Quality Result for PM10 & PM2.5 67 

21 Ambient Air Quality Result for SO2 and NOx 68 

22 Ambient Noise Level Recorded in this Study Area 71 

23 Results for TDS, Total Hardness and Total Alkalinity 75 

24 The seismic Zoning map 77 

25 Results of Soil Sample Analysis for Ions 81 



Local Administration Department, GOP 

 

Detailed Project Report    Page 6 
 

LIST OF TABLES  

Table  

No 
Content 

Page  

No 

1 Puducherry Urban Area 18 

2 Population Projection 19 

3 Physical Characteristic of MSW 21 

4 Chemical composition of MSW 22 

5 Sectoral Source of MSW 23 

6 Salient Features of the Project Site 30 

7 Land use and Land cover of Puducherry along with 

surroundings 

33 

8 Location Criteria as Per CPHEEO Manual 35 

9 Design Standard 47 

10 Design Standard of Air Pollution 47 

11 Construction Schedule 48 

12 Summary of Costs 50 

13 Scheme of Training 50 

14 Various Primary Environmental Parameters and its 

Attributes 

53 

15 Annual Average Rainfall in Puducherry 56 

16 Annual Profile for Temperature and Relative Humidity at 

Puducherry 

58 

17 Predominant Wind Direction 59 

18 Meteorological data during baseline study 59 

19 Details of Ambient Air Quality Monitoring Locations 63 

20 Techniques Used for Ambient Air Quality Monitoring 65 

21 Ambient Air Quality Results 66 

22 Details of Noise Monitoring Locations 69 

23 Ambient Noise Levels Recorded in this Study Area [dB (A)]  70 

24 Ambient Noise Standards 70 

25 Details of Water Sampling Locations 72 

26 Summary of Water Quality Result 73 

27 Types of Soil 76 

28 Details of Soil Sampling Locations 78 

29 Standard Soil Classification 79 



Local Administration Department, GOP 

 

Detailed Project Report    Page 7 
 

 

 

30 Summary of Soil Sample Result 80 

31 List of Floral Species Present in the Study Area 83 

32 List of Fauna Present in the Study Area 84 

33 Socio ï Economic Status 87 

34 Sex Ratio 89 

35 Literacy Rate 89 

36 Health Centres in Puducherry 90 

37 Industrial Estates 91 

38 Plant Suggested for Green belt Development 93 



Local Administration Department, GOP 

 

Detailed Project Report    Page 8 
 

 

1 INTRODUCTION  

1.1 Background 

 

As in other Cities of India, disposal of Municipal Solid Waste (MSW) poses greater 

challenges to the Government of Pondicherry. It is estimated that 600 TPD of MSW are 

generated in Pondicherry urban areas. Currently, it is being collected, transported and 

disposed at Kurumbapet dumping yard since 2010. These practices attract lot of public and 

academicians objection in view of open dumping of MSW, obnoxious odour and flies menace 

etc. It also poses great risk of ground water contamination due to percolation. Finding a 

scientific solution to the MSW disposal problem is prime consideration of the Government as 

it is connected with public health issues. 

 

As per the Municipal Solid Waste (Management and Handling) Rules, 2000, waste disposal 

methods prescribed includes composting, vermin composting, anaerobic digestion and 

incineration. Puducherry Government explored the possibilities of adopting composting 

through Coimbatore and Vellore Model. Reportedly, two factors are attributing constraint to 

implement the same in Pondicherry viz. (i) Poor source segregation (ii) Mingling of plastic 

wastes with MSW. 

 

  

A team under the Chairmanship of the Honôble Chief Minister of Puducherry Shri N. 

Rangaswamy consisting of Shri N.G. Pannir Selvam, The Honôble Minister for Local 

Administration, Shri Chetan B Sanghi, the Chief Secretary to Government, Shri Vaiyapuri 

Manikandan, The Chairman, Puducherry Tourism & Development Corporation, Shri I. 

Vasanthakumar Reddy, Officer on Special Duty to Chief Minister and Dr. N. Ramesh, 

Environmental Engineer, Department of Science, Technology & Environment have visited 

Malaysia and Singapore from 5.1.2014 to 7.1.2014 to understand the municipal solid waste 

disposal method being practiced there and explore the possibility of adopting the same model 

in Puducherry.  

 

Collection and transportation system being practiced both in Malaysia and Singapore is 

similar but final disposal system is different from each other. In Malaysia, final disposal is 
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Sanitary Land Fill followed by power generation through methane gas formed in the land fill. 

In Singapore, final disposal method is incineration followed by power generation.  

Fig.1 Expert Committee interacts with Malaysian counterpart about MSW disposal  

 

 

 

Demerits of Malaysia Sanitary Land Fill Disposal 

(i) It require  larger land are (25 acre) 

(ii)  Huge investment (Rs.100 crores) 

(iii)  Generates 300 KLD of leachates, require treatment plant  

(iv) Disposal of leachate is difficult  

(v) Generates obnoxious odour  

(vi) It generate Methane gas which is one of the potential Global Warming gas 

(vii)  Chances of ground water contamination exits due to percolation  and fire 

hazards due to spontaneous firing  

(viii)  It require minimum 1 km buffer zone 

 

Merits of Singapore Incineration Disposal  

(i) It require smaller land area (2.5 acre) 

(ii)  Does not generate any leachate 

(iii)  Does not generate any obnoxious gas or methane gas 

(iv) No chances of ground water contamination 

(v) Generation of power, added value 

(vi) Instance disposal 
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(vii)  Proved to be successful method of MSW disposal  in Japan and Korea 

(viii)  Possibility of adaptation of PPP mode 

Considering land constraints, Population density and waste characteristics, Singapore method 

of incineration is suitable for disposal of Municipal Solid wastes in the U.T. Puducherry. 

Incineration is one of the method of MSW disposal in many countries. In Asian countries like 

Japan and Korea, this is prime method of MSW disposal.  

 

With a view to evolving Scientific and Sustainable method for disposal of MSW for 

Pondicherry, a Detailed Project Report (DPR) has been prepared. This report envisage setting 

up of Incineration Plant for the disposal of MSW generated in the Pondicherry Urban area. 

 

1.2 Need of the Project 

 

As per the Municipal Solid Waste (Management and Handling) Rules, 2000, every Urban 

Local Body (ULB) shall finalize the MSW processing method before the year 2003. 

Pondicherry has been rated as second city in India having highest per capita income next to 

New Delhi. Thus per capita waste generation is also proportionally higher than the national 

average. It has been estimated that per capita waste generation in Pondicherry is 500gm. and 

nearly 500 Tons of MSW is being generated currently. With the projected population as 

800,186 in the year 2020, it is estimated that 16000 tons of MSW would be generated in the 

year 2020.  

 

Currently, it is being collected, transported and disposed at Kurumbapet a dumping yard 

without any scientific processing. These practices attract lot of public and academicians 

objection in view of open dumping of MSW and obnoxious odour and flies formation. These 

practices also poses great risk of ground water contamination due to percolation. It is 

assessed that nearly 21 diseases occur from improper disposal of MSW in our country. 

 

Being tourism is one of the major income generation for Pondicherry, haphazard disposal of 

MSW gives ugly face to the coastal city. In order to protect the public health and 

environment, it is need of the hour to find a suitable method for MSW disposal. After 

evaluating various option available for MSW disposal and assessing factors like land 

availability, topography, climatic condition, geography, calorific value of MSW, paucity of 
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land for Secured Land Fill and cost benefit analysis etc., disposal of MSW through 

incineration is ideal method for Pondicherry 
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2 OBJECTIVES 

 

 

The broad objectives of the Detail Project Report (DPR) are to determine a technically and 

economically viable sold waste management project for  the Urban area of Pondicherry. 

Following are the specific objectives: 

 

(i) To devise a system for effective and efficient method of MSW disposal. 

 

(ii)  To assess Project feasibility 

(iii)  To assess Environment Impact Assessment of the Project 

(iv) Cost Estimate 

(v) To prepare operational plan 

(vi) Organisational and Financial Studies 

(vii)  Training and Capacity Building 

 

    Scope & Limitations of the study 

 

1. The study is limited to Pondicherry Urban area only 

2. The study is limited to end of the disposal only 
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3.  Methodology 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

An active and continuous public 

relation program enters here in the 

planning process. 
1. Introduction Initial recognition of 

problem 

Data Collection/ 

analysis 
2. Executive summary (last step in report 

preparation) 

3. Back ground of planning area 

4. Existing Conditions 
Environment & Health 

Impact Assessment 

(EHIA) 
Decisionï 

making, 

evaluation of 

alternative 

using 

technical 

administrative 

and political 

criteria. 

Consider 

alternatives 

available for 

achieving 

objectives and 

plan strategy for 

implementation 

Assessment of problem, 

redefinition & 

forecasting 

Establish 

objectives 

and 

suggest 

actions 

5. Future 

Conditions 
6. Objectives 

7. Recommendations 

for solutions 

Decision on 

which Plan 

to 

follow(Plan 

Adoption) 

Plan 

Implementation 

State program 

activity 

8. Implementation 
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4.    Back Ground of the Study  

 

 

4.1 Preamble 

 

 

Solid waste management usually refers to the collection, transportations, recycling, resource 

recovery (composting, waste to energy, etc.,) and disposal of municipal solid waste, 

ñMunicipal solid waste is defined to include refuse from households, non-hazardous solid 

waste from industrial and commercial establishments, refuse from institutions, market waste, 

yard waste and street sweeping, etc. (World Bank, 1994). 

 

Management of municipal solid waste involves (a) development of an insight into the impact 

of waste generation, collection, transportation and disposal methods adopted by a society on 

the environment and adoption of new methods to reduce this impact. (CPHEEO Manual, Jan-

2000). 

 

Accordingly, waste management should be an integrated affair, which shall include: 

ü Minimizing waste, 

ü Maximizing environmentally sound waste re - use and recycling 

ü Promoting environmentally sound waste disposal and treatment and 

ü Extending the coverage of waste management services 

 

The stages involved in SWM are primarily as follows: 

ü Primary collection of solid waste from household levels 

ü Primary transportation to municipal waste bins and collection points, 

ü Secondary transportation of garbage from municipal bins to disposal sites, and 

ü Actual disposal of the waste 

 

It is estimated that about 80,000 metric tons of solid waste are generated everyday in the 

urban centres of India at present. About 60% of generated are disposed off safely. The 

uncollected solid waste remains present in and around the locality or find its way into the 

open drains. Proper solid waste disposal is also hampered by the 

non ï availability of suitable land fill site, partly due to the high 
9. Monitoring & 

performance evaluation of 

the programme 
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land costs and partly due to rapid growth. 

 

 

According to the survey, carried out by CPCB in 1998, it has been observed that the total 

quantity of solid waste generated by 23 metro cities of India is about 30,058 tons per day of 

solid waste. The per capita waste generation in small, medium and large cities/towns about 

0.1kg, 0.3kg to 0.4 kg and 0.5 kg respectively. Because of this fact, management of solid 

waste is primarily an urban issue in country like India. In urban areas the responsibility of 

solid waste management lays exclusively with the urban local bodies, that is, municipal 

governments. However, the municipalities in most states in India are not statutorily 

responsible for collecting garbage from the households. They usually perform the third and 

fourth stages of the SWM function. But the households perform the first two and different 

arrangements are followed to accomplish the task. In many cases where residents are 

economically better off and environmentally conscious, community organizations are coming 

forward to handle at least the door to door collection of household waste and its 

transportation to municipal collection points. Even though such initiatives are still at nascent 

stage they are slowly gaining momentum and may assume a major role in future. 

 

There is a stage between the collection and disposal of solid waste, that is, resource recovery 

or segregation of degradable and recyclable materials in the garbage and actual recycling. In 

no Indian city is the separation of garbage between degradable and non ï degradable items 

and recycling taken up at the municipal level. This is so not only because it is uneconomical 

since only 13 to 20 % of municipal waste is recyclable the remaining 80-85% is compost 

able, but is also extremely laboured intensive. In most cases however, secondary waste 

collection is not being done adequately. On an average, 20 to 30 per cent of the total waste 

generated remains uncollected, creating Environmental hazards in urban settlements. Now a 

days due to increase in the environmental concern, emphasis is laid on recycling and reuse of 

domestic garbage is gaining momentum. The municipalities and municipal corporations 

themselves are unable to take up such projects of collection, segregation, and recycling or 

composting in an integrated manner because of the high costs involved. But NGOôs and 

many private agencies are now providing these services to the Municipalities or are 

independently running some projects for waste collection, segregation, recycling and 

composting or even bio-gas generation. 
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4.2 Policy Initiative for SWM  

 

 In India, in the last few years, there has been lots of pressure due to international events 

concerning better environment and human settlements. As a result, several initiatives were 

taken at the National, State and Local Government level to go deep into the flaws in the 

existing situation and suggest remedies. The Central and State Governments initiated efforts 

to develop policies and programmes in this regard. The Strategy Paper on Solid Waste 

Management in India by the National Environmental Engineering Research Institute (NEERI) 

in August 1995 is one of the most exhaustive evaluations of the problem at the national level. 

The J.L. Bajaj Committee constituted by the Planning Commission in 1994 immediately after 

the plague outbreak, also reviewed the prevalent conditions and made specific 

recommendations to deal with the situation. The Interim Report of the Committee on Solid 

Waste Management in Class I Cities in India constituted by the Central Government by the 

Supreme court in June 1998 is a valuable document which contains detailed 

recommendations for the removal of solid waste. 

 

4.3 The Report of the Expert (J .L Bajaj)  Committee of Planning Commission May 

1995. 

 

The main conclusion of the report was a situational analysis of the existing state of waste 

management in the Indian Cities and towns. The inevitable conclusion was that better 

sanitation standards could have been achieved in most of our cities and towns by prudent and 

planned allocation of available resources. Develop and support the application of appropriate 

low cost, eco-friendly technologies. The committee suggested large-scale Public Private 

Partnership(PPP) mode  in garbage management . 

 

4.4 Interim Report of the Committee on Solid Waste Management in the Class I 

cities in India, Constituted by the Supreme Court of India June 1998. 

 

 

It contains deliberations on the present scenario in garbage management and detailed 

recommendations on number of technical, institutional and social aspects of storage, 

collection, transportation and disposal of garbage in class I cities. Its recommendations 
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include steps for strengthening the institutional set-up, management information system and 

financial and legal provisions. The committee also recommended certain specific 

responsibilities not only for the local,  state and central governments, but also for the citizens 

and the community. The Committee, findings do not really reveal anything startling but they 

bring into focus the pitiable situation prevailing in this country and how the local 

governments are failing miserably in their responsibilities for providing a cleaner 

environment to the urban population. The Interim Report of the Committee includes crucial 

recommendations meticulously categorized mandatory and discretionary with delineated 

work responsibilities for three categories of stakeholders i.e. the citizens, local bodies, state 

and central government. Several norms have also been specified for each function. Besides 

setting goals with a specific time frame to achieve the same, the Committee has also 

emphasized the role of community participation which are being followed in some of the 

cities can ensure long term sustainability of the system and structure of municipal solid waste 

disposal developed by the local bodies. 

 

4.5 Notification on Municipal Solid Waste Management (Management & Handling), 

Rules, 2000 

 

The Government of India, in exercise of the powers conferred by sections 3, 6 and 25 of 

Environment Protection Act, 1986 (Act 29 of 1986) issued a Notification on the Management 

of Municipal Solid Waste (Management and Handling) Rules,2000. The  Rule direct the State 

Governments and UTs to authorize an appropriate agency, preferably, The State Pollution 

Control Boards/Committees for regular monitoring of their implementation and compliance 

and submit an Annual review report by 15 May each year to the Secretary, Ministry of 

Environment and Forests in a specified format. It is responsibility of every ULB to finalise a 

suitable processing technology by December, 2003. Since, the deadlines have been crossed, 

the Government of India is in the process of amending the Municipal Solid Waste 

(Management and Handling) Rules, 2000. 

 

4.6 Manual on Municipal Solid Waste Management by Central Public Health & 

Environmental Engineering Organization (CPHEEO), 

 

With a view to assist and guide the Urban Local Bodies for managing the solid waste 

in an efficient manner, the Ministry of Urban Development , Government of India constituted 

an expert committee in February , 1998 by drawing experts from various field departments, 
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academics and research institutions and Central Ministries / Departments. The Committee 

after a series of deliberation framed a Manual on Municipal Solid Waste Management in the 

country. It includes all aspects such as Composition and Quantity of Solid Waste, Storage of 

waste at source, primary collection of waste, transportation of waste, composting, energy 

recovery from Municipal Solid Waste, emerging technologies, sanitary land fill site, bio-

medical waste, economic & financial consideration, environmental & health impact 

assessment, institutional aspects and capacity building, prospects of private sector 

participation community participation and legal aspect etc. Subsequently the Manual has been 

revised in the year 2014 after convened a National Stakeholders Workshop for Finalization of 

the Revised Draft Manual on Municipal Solid Waste Management held on 24
th
-25

th
 July, 

2014. In the revised Manual, process of Incineration has been accepted as one of the 

processing method. For the preparation of this Detail Project Report, the CPHEEO manuals, 

2000 and 2014 have been largely adopted.  

 

4.7 Sectoral Policies  

 

The first impression that the city creates in mind of a visitor is how clean the city is. The 

urbanization is done without a remarkable change in the attitude which is still rural, rustic and 

down to earth. The habit of throwing garbage on road and waiting for sweeper to sweep once 

in 24 hours needs to change. 

 

Solid waste management is a part of health and sanitation, and according to the Indian 

Constitution, falls within the purview of the State list. Since this activity is non ï exclusive, 

non ï rivaled, and essential, the responsibility for providing the service lies within the public 

domain. The activity being of a local nature is entrusted to the Urban Local Bodies. 

Puducherry Urban Development Agency (PUDA), one of the wing of Local Administrative 

Department is responsible for the solid waste management. 

 

 

4.8 Linkage of the projects to the Existing System  

 

A well organized collection and transportation of MSW exists for Pondicherry Urban area. 

The collected wastes from various places will be transported and transferred to the waste 

processing unit. 
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5 THE PLANNING AREA  

 

5.1 City Profile  

 

 

The Union Territory of Puducherry comprises of four regions namely Puducherry, Karaikal, 

Mahe and Yanam, which are not geographically contiguous. Puducherry is located in the East 

Coast, about 162 kms south of Chennai. This is the largest among the four regions and 

consists of 12 scattered areas interspersed with enclaves of Villupuram and Cuddalore 

Districts of Tamil Nadu. Karaikal is about 160 km south of Puducherry and it is bounded by 

Nagapattinam and Thiruvarur Districts of Tamil Nadu State. Mahe lies almost parallel to 

Puducherry 653 km away on the west coast near Kannur District of Kerala State. Yanam is 

located about 840 km Northeast of Puducherry and it is located in the East Godhavari District 

of Andhra Pradesh State, 

 

The Union Territory has a total area of 492 sq Km. In that, the total area of Puducherry 

region and its eleven enclaves is 290 Sq. km, with the total population at 735,332 according 

to the 2001 census. The bulk of Puducherry region is an irregular stretch of land consisting, 

the Municipalities of Puducherry & Oulgaret and Commune panchayats of Ariankuppam, 

Villianur, Nettapakkam, Mannadipet and Bahour. This project is applicable to Pondicherry 

Urban agglomeration consists of 37 wards of Oulgaret Municipality, 42 wards of Puducherry 

Municipality and two Commune Panchayats of Ariankuppam and Villiyanur.. The project 

area comprises of Puducherry urban area spread over an extent of 71.9 Sq.Km. The split up 

area details of Puducherry Urban Area is given in detail in Table.1. 

 

Table 1. Puducherry Urban Area 

 

Town Area (Km
2
) 

Puducherry Municipality 19.54 
  

Oulgaret Municipality 36.70 
  

Ariankuppam Urban 4.77 
  

Villianur Urban 10.89 
  

Total 71.9 
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Source: Town and Country Planning Department, Puducherry 
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5.2 Population Projection 
 
 
The total waste generation of the Puducherry is estimated based on projected urban 

population of Puducherry. Population is estimated by Arithmetic Mean Method and 

Incremental method. However incremental method is taken into consideration since this 

method projects higher value than the other. The population projection for Puducherry 

Urban area is presented in Table 2. 

 

 Table 2. Population Projection  

    

Year 
Population projection (persons)  

Arithmetic Method  Incremental Method 
 

  

2001 505,959 505,959  

2006 556,952 568,234  

2011 607,945 638,030  

2016 658,939 715,347  

2021 709,932 800,186  

2026 811,918 992,427  

2030 836,394 1,043,257  

2031 842,514 1,055,965  

Source: Department of Economics and Statistics, Puducherry 

 

5.3 Estimated Waste Generation 

 

The quantity of MSW generated depends on a number of factors such as population, food 

habits, standard of living, degree of commercial activities and seasons. Data on quantity 

variation and generation are useful in planning for collection and disposal systems. The 

increasing urbanization and changing lifestyles have increased the waste generation rate of 

Indian cities. In India, the amount of waste generated per capita is estimated to increase at a 

rate of 1-1.4 % annually. (Source: CPHEEO SWM MANUAL) 

 

Criteria for assessing waste generation 
 
Å Past population estimates based on Census surveys  

 
Å Projected populations for the design period  

 
Å Density of Population  

 

Å Existing MSW quantities  
 
Å Existing per-capita waste  
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Å Characterization of the existing waste quantities  

The estimated waste generation for the upcoming years is calculated based on the annual 

increase in per capita waste generation and is presented in Fig.2. It is estimated that by the 

year 2020, 160000 Mt of MSW would be generated. 

 

    Fig.2. Projected MSW generation 

 

 

5.4 Waste Characterization  

 

Composite waste sampling was carried out to assess the waste composition and the same is 

presented in Table 3. It showed that C&D forms the major composition of 15 % followed by 

vegetable and fruit wastes and food wastes. Plastic wastes consist of 11 %. Barring metals 

and glass wastes and C&D wastes, the remaining all other types of wastes are incinerable 

wastes.  
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Table. 3 Physical Characteristic of MSW 

 

 
  

 

The Chemical composition analysis of the MSW is presented in Table 4. It revealed that 

moisture forms major composition of 50.7 % followed by ash and volatile substances. The 

energy content has been estimated in the range of 1200 kcal/kg to 1800 kcal.kg.However, it is 

recommended that detiled waste characterization need to be done before the project actually 

commissioned. 
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Table 4. Chemical composition of MSW 

 

 

 

Sl. 

No.
Element Percentage

1. Moisture 50.70%

2. Net VS 17.31%

3. Ash 30.70%

4. Coal 1.29%

5. Sulphate 3000 mg / kg.

6. Phosphate 1457 mg / kg.

7. Chloride 1499 mg / kg.

8. T.K.N. 1105 mg / kg.

9. Sodium 1302 mg / kg.

10. Potassium 3315 mg / kg.

11. Calcium 5600 mg / kg.

Chemical Composition

 
 

 

Methodology for Sampling: 

Physical characteristic of Garbage:  

In order to collect representative sample of garbage collected from different parts of 

Pondicherry urban area, composite sample was followed. Five garbage transporting trucks 

were randomly selected at different time interval. Approximately 20 kgs of garbage was 

collected after it unloaded from each truck. All the collected garbage are mixed manually and 

allowed for one day sun drying. 17 items have been identified and segregated from the pooled 

garbage. Using 10 kgs weighing pan, 17 items weight have been measured and recorded.  
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Chemical Characteristics of Garbage:  

Compost pH was measured in distilled water (free of CO2) using 10 g of compost sample and 

25 ml distilled water (ration 1 : 2.5). The suspension was agitated for 3-5 min and placed for 

half an hour before measuring the pH value with a glass membrane electrode. Organic matter 

content was determined by the method of K2Cr2O7-H2SO4 oxidation. Then, 0.1 g compost 

sample was mixed with H2SO4- K2Cr2O7 solution and heated at 170-180°C. the solution was 

kept boiling for 5 min. After cooling, the residual K2Cr2O7 was titrated by FeSO4 standard 

solution with O-phenanthroline hydrate as an indicator. Organic matter content was 

calculated based on the amount of K2Cr2O7 consumed. Total N content of the compost 

sample was analyzed using Kjeldahl digestion. For the dtermination of total P, total K, Ca, 

Mg, Fe, Mn and heavy metals, each sample (0.5 g) was digested with H2SO4 ï Hcl/HNO3 

(aquaregia) ï HclO4. Digests were cooled, filtered, and diluted to 25 ml with deionized water. 

The contents of total P (TP), total K (TK), Ca, Fe, Mg, Mn, and heavy metals (Cu, Zn, Pb, 

Cd, Cr, and Ni) were determined by individuvely coupled plasma atomic emission 

spectrometry (ICP-AES). 

Assssment of Calorfic Values: 

Bomb Calorimeter for determination of Calorific Value of solid and liquid fuel : 

¶ It is used to measure the calorific value (CV) of solid as well as liquid fuel. 

But to determine the CV of gas, one need to choose Junker's calorimeter.  

¶ Calorimeter contain thick walled cylindrical vessel and it consists of lid which 

supports two electrodes which are in contact with fuse and fuel sample of 

known weight.   

¶ Lid also contain oxygen inlet valve through which high pressure oxygen gas 

(at about 25 to 30 atm)  is supplied.  

¶ Entire lid with fuel sample is now held in a copper calorimeter containing 

known weight of water. Mechanical  stirrer is provided to stirred well for 

uniform heating of water.   

¶ A thermometer is also provided to measure the change in temperature of water 

due to combustion of fuel in Lid.   
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Procedure of bomb calorimeter experiment  

¶ A known quantity of fuel sample is added in crucible.  

¶ Start the stirrer and not the initial temperature of water.  

¶ Start current through crucible and let fuel sample to burn in presence of 

oxygen.   

¶ Heat release during combustion of fuel is taken by water and temperature of it 

rises.   

¶ Note final steady state temperature of water.  

Higher Calorific Value of fuel = (m1+m2) x (Tc + T1 - T2 ) x Cw / mf 

 

Where,  

m1 and m2 are mass of water in copper calorimeter and water equivalent of bomb 

calorimeter respectively.   

mf is mass of fuel sample whose calorific value is to be determined. 

T1 and T2 are final and initial temperature of water sample.  

Tc is temperature correction for radiation losses. 

Cw is specific heat of water 

 

 

 

http://www.mechanicalduniya.com/2013/01/types-of-calorific-values-higher-calorific-value-lower-calorific-value.html
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6 EXISTING SOLID WASTE DISPOSAL SYSTEM  

 

Currently 500 TPD of mixed MSW are collected from Pondicherry Urban area. The source of 

solid waste generation is given in Table 5. Among the various sources, solid waste generation 

is expected to be high in residential areas. 

Table 5. Sectoral Source of MSW 

Sl.No Waste Source % of Total  

1 Residential  68 

2 Commercial 14 

3 Restaurants/Hotel/Marriage Hall 11 

4 Market 4 

5 Hospital 3 

 Total 100 

 

The collected mixed waste is transported to Kurumbapet dumping area by truck and dumped 

on open land without any processing. It causes obnoxious odour and fly formation. The Rag 

picker collects usable materials. They also involves in burning of waste to collect the 

valuable materials. The ambient air quality analysis carried out in the area showed higher 

values of PM, SO2 and NOx (Fig5-7).  This problem results in public agitation against 

dumping of MSW in this site. Ground water contamination in the area also has been reported 

due to leaching from the dumping site.(Fig.4 & 8). In a nut shell, the existing practice poses 

greater challenges to the public health, environment and aesthetic value of the city. 

 

Fig. 3 Present MSW Dumping Yard, Kurumbapet 
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Fig.4 Ground water contamination through percolation 

 

 

 

 

Fig. 5 Higher concentration of SPM near to the dumping yard 
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Fig.6. Higher concentration of SO2  near the dumping yard 

 

 

 

Fig.7 Higher concentration of NOx near to the dumping yard 
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Fig.8 Higher Concentration of Zinc near to the dumping yard 

 

 

 

 

6.1 Merits and Demerits of the Existing MSW disposal system 

 

Open dumping, composting and Sanitary land filling are three methods being adopted for 

MSW disposal. The merits and demerits are summorised below: 

 

 

Open Dumping 

 

Merits  Demerits 

× Inexpensive  

 

 

× Instant disposal 

× Health-hazard, insects, rodents, odour, etc. 

 

× Air pollution  

× Release of Methane 

× Ugly look 

× Ground water contamination and run off 
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pollution  

 

 

Composting 

 

 

Merits  Demerits 

Wealth from waste Takes longer duration  

Concentration of Nutrients Release green house gases 

Easier to transport  Require larger land 

 

Composting kills parasites 

 

Need to control rainfall runoff from the composting 

area 

Usable in organic systems  Generate odour 

 

Sanitary Landilling  

Merits  Demerits 

Accommodate huge quantity Larger land area is required 

Instant disposal  Cost intensive 

Leachate can be collected Odour 

Longer duration  Methane formation  

 ETP is required  

Caped land can be reused 

for other community 

purposes 

Chances of ground water contamination if lechate 

is not collected properly 

 

 

Rehabilitation of Rag pickers : 

Around 15 rag pickers are involving in segregating valuable articles from the Kurumbapet 

dumping site. The dumping yard is acting as major livelihood for these rag pickers. Once this 

project commence its operation, rag pickers would loss their revenue. In order to protect, 

their livelihood, it is proposed to get involve all the rag picker in waste segregation conveyor 

system. It would support their life sustainability.  
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7 INCINERATION ïA BOON FOR MSW DISPOSAL  

 

 

7.1 What is Incineration  

Incineration is a thermo-decomposition process where in various components present in 

the wastes are ionized into harmless elements at a higher temperature in the presence of 

oxygen. 

 

7.2 Why Incineration for disposal of MSW  

After plastic articles are entered into human day today life, the composition of plastic 

wastes in MSW increased from 3 % to 13 %. Being  plastic wastes are non-degradable and 

mingles with other biodegradable wastes, it defeated the composting process of waste 

disposal. The micro plastic particles formed after pulvarising of composted waste is 

blocked the micropore of soil while applying the compost on the land and thereby prevents 

exchange of atmospheric air and infiltration of water.  

 

Presence of plastic wastes in MSW increased its total calorific values and made viable for 

incineration. The calorific value of the MSW waste assessed by the Civil Engineering 

Department of Pondicherry Engineering College showed that the values are ranging from 

1100 kcal/kg to 1,800 kcal/kg. Detailed analysis of the waste seasonally to assess the 

calorific value is recommended. Further incineration is envisaged only as an option for 

disposal of waste not as a energy recovery/power generation project. As per the decision 

Makers Guide to Municipal Solid Waste Incineration, The World Bank, 1999 , the energy 

content of the waste is suitable for incineration. To ensure financial viability of 

incineration plants, the supply of waste feed should be at least 500 TPD of segregated 

waste with a LCV not less than 1500 kcal/kg of waste (Manual on Municipal Solid Waste 

Management, 2014, Ministry of Urban Development). As the generation of MSW in 

Pondicherry is 600 TPD and energy content is ranges from 1100 kcal to 1800 kcal, 

Incineration of MSW is technically, economically and environmentally viable method. 

Non-availability of suitable land is another major constraint for not adopting Secured Land 

Fill and Composting process or any other option. 
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7.3 Success story of Incineration 

Incineration is one of the prime method of MSW around the globe. In Tokyo, 12 

Incineration Facility are successfully operating within the urban limit for more than two 

decades without causing any public health and environmental problem. In Korea and 

Singapore, MSW is being disposed through incineration. Okhla Incineration plant has been 

operating successfully since its commencement in 2011 . 

 

Fig.9. Jindal Incineration Plant, Okhla, New Delhi 

 

                                                                                                   

8 PROJECT SITE DETAILS  

 

8.1  Project Site Alternatives Considered  

 
 
The project area for MSW management is intended for Puducherry municipality, Oulgaret 

municipality, Ariyankuppam and Villianur commune panchayats. Government of 

Puducherry has taken keen initiative and acquired 23.88 acres of land from Oulgaret 

Municipality for setting up Municipal Solid Waste Processing and Landfill facility. The 

Puducherry urban area is spread over to an extent of 71.9 Sq.km. Since the Puducherry 
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region is small, there is no other alternate land available for establishment of the solid waste 

processing facility. 

8.2 Description of Proposed Site  

 
 
The site selected for setting up of Municipal Solid Waste Processing is located at 

Kurumbapet Village, Villianur Taluk, Puducherry, in 23.88 Acres, of R.S. Nos: 58/1B/2, 

60/1, 61/2, 61/3, 62/1, 62/2A, 62/2B, 62/2C, 62/4, 62/5 & 62/6. Figure 10 shows the 

location of the project site and Figure 11 shows the view of the site. Table 6 gives the salient 

features of the site. 

 

Table 6 Salient Features of the Project Site 

 
 

Features Details    

Geographical location 11
º
56ô02ò N & 79

º
45ô43ò E  

Elevation 10-15 m    

 

Summer 

 Max. Temp. 40° C  

  

Min. Temp. 29° C 

 

    

Climatic Conditions Winter 

 Max. Temp. 30° C  

 

Min. Temp. 24° C 

 

    

 Annual Rainfall : 1234 mm/yr  

 Average Humidity: 70%  

Land availability 23.88 Acres    

Nearest Highway 

NH 45A -1.4 Km   

NH 66 - 4.5 Km 

  

   

Nearest Railway station Puducherry    

Nearest airport Puducherry Airport ï 6.5 Km  

Nearest village Kurumbapet ï 250 m  

Topography Nearly Plain    

Archaeologically important 
places 
 

Nil in 15 Km radius 

 

 

 

 

National parks/ Wildlife Oussudu lake (declared as Wildlife  

Sanctuaries 
protected area) is located at 1.3 Km away from 
the project site  

River Gingee river ï 2.9 Km  
Reserved/ Protected  
Forests No forest blocks in 10 Km radius  

Seismicity The study area falls under Seismic Zone II  

Defense Installations Nil in 10 Km radius  
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Fig.10. Location of the project Site 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig,11 Location Map of the Proposed Site 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

8.3.      Land Use Profile  

 
 
Land cover mapping serves as a basic inventory of land resources for all levels of 

government, environmental agencies and private industry throughout the world. In the study, 

37920Ha area in and around Pondicherry was selected to delineate the present overlay of land 


