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Executive Summary 
 

I. THE PROJECT 
 
A.  Rationale 
 
1. Bhopal is the capital and second largest city of the Indian state of Madhya Pradesh. Being an 
+/2146#06�4')+10#.�*7$��6*'�%+6;@5�2127.#6+10�1(�	�/+..+10�+5�':2#0&+0)�4#2+&.;��&4+8'0�016#$.;�6*417)*�
urban expansion.  From a development perspective, the city contrasts markedly between modern 
urban developments in the south and west with older, densely packed inner-core areas to the north, 
where population densities exceed 35,000-capita/km2���*12#.� +5�-0190�#5�10'�1(� �0&+#@5�)4''0'56�
cities, being blessed with ten lakes and expanses of forest. 
 
2. The Bhopal Municipal Corporation (BMC) is re52105+$.'�(14�6*'�%+6;@5�%+8+%�+0(4#5647%674'�#0&�
administration.  This includes its solid waste management (SWM) system that currently employs over 
4,700 personnel, utilizing about 250 road vehicles.  There is one registered dumpsite serving the city, 
the �*#0274#� &7/25+6'�� � �0.+-'� 6*'� %+6;@5� 16*'4� +0(4#5647%674'� 5;56'/5� *19'8'4�� �*12#.@5� �!��
system is seriously deficient.  Its waste collection system is only capable of collecting about half of 
6*'� %+6;@5� 9#56'�� 9*+%*� +5� #2241#%*+0)� ������ 6105�&#;�� 9*+.'� 6he Bhanpura dumpsite, itself a 
significant health and environmental threat, only receives about a third of this waste. About 250,000 
tons/year of waste therefore is currently being dumped directly into streets, vacant lots, drainage 
channels and lakeside a4'#5��#0�+557'�6*#6�+5�/156�5'4+175�+0��*12#.@5�&'05'.;�2#%-'&�%1//70+6+'5��
!+6*176� #%6+10�� 6*+5� 5+67#6+10� +5� &'56+0'&� 61� 241)4'55+8'.;� 9145'0�� #5� 6*'� %+6;@5� )'0'4#6+10� 4#6'�
accelerates from 350,000 tons/year currently to over 600,000 tons/year by 2030.   
 
3. Public awareness and engagement in SWM is low in Bhopal, waste minimization is a virtually 
unknown concept, and source segregation is ad hoc.  Although BMC operates a door-to-door 
collection system for certain areas, others are unserved. Over 3,000 collection bin centers exist 
throughout the city: most are visually ugly, create odors, blight adjacent residences, attract vermin 
and create disease vectoring.  Waste burning is common, polluting the atmosphere. Although 
�*12#.@5�+0(14/#.�4'%;%.+0)�5'%614�+5 extensive, providing livelihoods to at least 8,000 recyclers, they 
operate in unsanitary conditions and are worryingly unprotected from the dangers of direct waste 
%106#%6���*12#.@5�%1..'%6+10�(.''6�+5�1.&�#0&�&+.#2+&#6'&�#0&�/#0;�647%-5�#4'�5/#..�#0&�+0'fficient.  As 
mentioned, the Bhanpura dumpsite is causing serious environmental and human health impacts, 
6*4'#6'0+0)� 0'#4$;� %1//70+6+'5�� � ���@5� &'2#46/'065� +081.8'&� +0� �!�� *#8'� #%76'� %#2#%+6;�
limitations, and although tariffs exist, tariff collection efficiency is extremely low. 
 
4. BMC now fully recognizes this situation, and through this project proposes to completely 
transform its SWM system.  SWM sector reform and investment in Bhopal is also fully supported at 
the national and state level, notably thr17)*� 6*'� 0#6+10#.� )18'40/'06@5� Swachh Bharat Mission 
��.'#0��0&+#��+55+10��#0&�6*'�56#6'@5�4'%'06�+0+6+#6+8'�61�%.756'4��!��241,'%65�9+6*+0�6*'�56#6'�+0�14&'4�
to achieve critical mass and improve system viability. 
 
B.  Impact and Outcome 
 
5. �*'� 241,'%6@5� +/2#%6� is an improved urban environment, and enhanced public health and 
quality of life for the residents of Bhopal. The outcome will be improved SWM infrastructure and 
service delivery with improved technology throughout the city. 
 
C. Project Description 
 
6. The project includes the following physical components and support programs: 
 
7. Component 1: Door-to-Door Waste Collection System. A revitalized and expanded waste 
collection system to serve the entire Bhopal population, comprising three different waste collection 
methods: manual tricycle, small vehicle, and direct community bin collection.   
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8. Component 2: Street Sweeping and Cleaning System. A citywide street sweeping and 
cleaning system incorporating about 2,000 street sweepers, with funding for manually operated 
tricycles, and operational and protective equipment. 
 
9. Component 3: Waste Transfer System. A new citywide waste transfer system for direct 
waste transfer to the proposed Adampur Chhaoni waste treatment and disposal facility in the east of 
the city. The system is envisioned to include 151 waste collection vehicles, and three equipment 
yards for vehicle storage and minor maintenance.  
 
10. Component 4: Adampur Chhaoni Waste Treatment and Disposal Facility. Development 
of the 27-hectare Adampur Chhaoni waste treatment and disposal facility, including construction of a 
sanitary landfill built to international standards, and provision for additional waste treatment facilities 
within the facility confines. 
 
11. Component 5: Adampur Chhaoni Closure. Closure of the Adampur Chhaoni facility in the 
medium-term, due to its reduced lifespan as a result of its small size: to be replaced with a larger, 
longer-term facility. 
 
12. Component 6: Bhanpura Dumpsite Closure and Remediation. Complete closure of the 
dumpsite including necessary engineering works, and provision for the monitoring of impacts caused 
by the facility. 
 
13. Component 7: SWM Support Programs. 
 

A. Public Awareness and Engagement Program. A program to raise awareness and 
build capacity to minimize waste, segregate and store recyclable materials, responsibly 
handle, store and dispose of residual waste, maintain community cleanliness, reduce 
illicit dumping and report offenders.  
 
B. Recycling Support Program. A program to firstly improve informal recycler and 
waste worker awareness, engagement and working practices and secondly, to support 
the recycling sector to progressively improve recycling efficiencies and long-term 
sustainability.  
 
C. Institutional Support Program. An extensive, long-term institutional support 
program to build capacity in BMC to plan, implement and manage the SWM system 
over the long term. 

 
D. Project Investment Costs 
 
14. The project is estimated to cost US$ 49.122 million, shown as follows. 
 
 

 
 
 
 

!!Amount!US$!!
1 10,223,089
2 1,325,096
3 8,079,272
4 13,223,013
6 2,918,281
5 3,892,613
7 3,053,190

42,714,552
6,407,183
49,121,735!TOTAL!

Item
Waste Collection System 
Street Sweeping and Cleaning System
Waste Transfer System 
Adampur Chhaoni Waste Treatment and Disposal System 

Bhanpura Dumpsite Closure and Remediation
Adampur Chhaoni Closure

SWM Support Programs 

!Contingency!(15!percent)!
!Subtotal!

Project!Investment!Plan
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E. Implementation Arrangements 
 
15. Although BMC retains full responsibility for SWM in Bhopal, it plans to involve the private 
sector through public-private-partnership (PPP) arrangements in virtually all aspects of SWM 
provision. Accordingly, BMC is currently considering a range of PPP options under five broad 
categories: service contracts, management contracts, lease arrangements, concessions, and private 
ownership and divesture.  Planned PPP intervention therefore mandates a dram#6+%�5*+(6�1(����@5�
principal role from service provider to contract manager.  As a result, a two-year institutional support 
program is included in the project to assist BMC with this transition process. 
 
F. Project Benefits and Beneficiaries 
 
16. The project will improve living conditions and the environment for all residents of Bhopal, and 
particularly for poor communities who will have improved access to reliable SWM services.  All 
residents will also benefit indirectly as a result of (i) reduced illicit waste dumping, (ii) reduced 
incidence of waste-related diseases and the resulting reduction in medical costs, and (iii) reduced 
pollution loads on air, water, lands and groundwater resources following improved SWM collection, 
transfer, treatment and disposal.  SWM system upgrades and assistance to the informal recycling 
sector will improve public health and safety conditions for waste workers and informal recyclers.  
Recycling support initiatives will stimulate more efficient recycling practices, with the potential to both 
improve livelihood sustainability and create additional employment.  Jobs will also be created during 
the construction and operation phases of the project, together with anticipated additional 
employment due to follow-on multiplier effects. 
 
17. The project will have a positive impact on climate change due to the reduction in greenhouse 
gas (GHG) emissions to the extent of approximately 120,000 tCO2eq/year, primarily due to increased 
recycling, the prohibition of waste burning, and the utilization of an engineered landfill facility for 
waste disposal that has an active gas collection system. 
 

II.  DUE DILIGENCE 
 
A. Technical 
 
18. In addition to international best practices review, technical due diligence has also included 
assessment of SWM technologies, systems and processes of specific Indian cities in order to ensure 
that the most appropriate solutions are incorporated in the project.  As a result: (i) the proposed 
waste collection system adopts conventional door-to-door methodologies that are well known 
throughout India for their simplicity and reliability, (ii) a waste transfer system comprising of a vehicle 
fleet that is sized to efficiently transfer waste directly to the treatment and disposal facility, negating 
the need for complicated transfer station methods, and (iii) a treatment and disposal system 
designed to include an international-standard sanitary landfill, together with an allocation of land 
within the facility to pilot test, and where successful, to mainstream alternative waste treatment 
technologies into the system.  This latter concept is important, as it provides an opportunity to add 
new treatment technologies to the system while assuring reliable and secure waste disposal is 
provided by the sanitary landfill. 
 
B. Financial 
 
19. ���@5�18'4#..�(+0#0%+#.�%#2#%+6;�61�+/2.'/'06�6*'�241,'%6�+5�%105+&'4'&�#%%'26#$.'�$#5'&�10�
key financial ratios. It@s past financial performance &74+0)��"@5�	��-13 shows encouraging results, 
such as an operating ratio of less than one. The results of the financial operation plan prepared, 
considering ���@5�outstanding loans of INR 2,041 million (Mar-2013) as well the financial impact of 
the proposed SWM project investment with the maximum debt burden, are also found within 
acceptable key financial ratios. This underlines the fact that BMC has the capacity to implement the 
project from the general account.  The proposed investment taken as a full package, the preferred 
project structure for BMC, is financially viable for implementation under PPP modalities assuming a 
reasonable tipping fee and rationalized tariffs.  On a stand-alone basis however, the current cost 
recovery efficiency of its SWM operations is about 20 percent, requiring subsidies. BMC is taking 
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action to improve this situation by improving tariff collection operations and rationalizing tariff 
structures. 
 
20. As BMC plans to implement the project utilizing PPP modalities, it is currently evaluating 
various PPP structures and financing options. These financing options include (i) national and state 
government support in the form of grant financing, (ii) loans from domestic financial institutions, (iii) 
multilateral funding, (iv) subsidized loans from state government, and (v) private financing through 
PPP. Out of the several scena4+15�+&'06+(+'&�(14�'8#.7#6+10�51�(#4�����@5�24'('4'0%'�#6�6*+5�56#)'�+5�
for a blend of (i) national and state government grant funding, (ii) multilateral funding, (iii) PPP 
financing, and (iv) BMC financing to reduce the overall financial impact. 
 
C. Poverty and Social 
 
21. The project will contribute to poverty reduction by ensuring that poor communities have safe 
and reliable access to SWM services and enjoy improved living conditions. SWM system 
improvements will also improve both the working conditions and the sustainability of lower income 
waste workers and informal recyclers. 
 
D. Safeguards 
 
22. Initial analysis indicates that development of the Adampur Chhaoni facility will directly impact 
residents from a village, the Arjun Nagar village.  Approximately 125 families will be directly affected 
by involuntary resettlement, of which only about half claim to have legal title to their properties, 
apparently issued in 1985. Ethnically, they belong to the Banjara community, a vulnerable group. 
BMC is now proceeding with their relocation to a resettlement site at Haripura, located about 1.5 km 
to the north of their current location.  The broad adverse impacts envisaged due to the 
implementation of this intervention therefore are (i) small scale land acquisition, (ii) impacts on 
structures used for residential and other purposes, (iii) impacts on the livelihood of land owners, 
those dependent on land owners, and business persons whose land and business establishments 
are affected, (iv) severance of social network due to accessibility difficulties, (v) basic amenities such 
as water, electricity, road, school, sanitation facilities, and (vi) common property used for grazing and 
other purposes.  A Rehabilitation and Resettlement Plan (RRP) is now therefore required to outline 
the objectives, policy principles and procedures for land acquisition, compensation, resettlement and 
rehabilitation. 
 
23. The project is classified as environmental category B in accordance with the Asian 
Development Bank Safeguard Policy Statement (2009), and the Environmental Impact Assessment 
(EIA) Notification (2006) of the Indian Ministry of Environment, Forest and Climate Change. The 
proposed interventions of the project require environmental clearance under the EIA Notifications 
(2006) from the State-level EIA Authority and Consent to Establish and Operate from the Madhya 
Pradesh Pollution Control Board.  An initial environmental examination (IEE) has been prepared for 
the project, focusing primarily on the proposed Adampur Chhaoni facility and the Bhanpura 
dumpsite.  From this evaluation, the Adampur Chhaoni facility is considered to be environmentally 
suitable for the intended development, and there is now a need to obtain SEIAA environmental 
clearance for the development.  The Bhanpura dumpsite needs to be closed and remediated 
imminently, in full compliance with recent directives. Based on the IEE, potential impacts associated 
9+6*� 6*'�241,'%6@5� &'5+)0�� &'8'.12/'06�� 12'4#6+10�#0&�%.1574'� %#0�$'�/+6+)#6'&� 61� 56#0&#4&� .'8'.5�
through proper engineering design and the incorporation or application of recommended mitigation 
measures and procedures. An EIA now needs to be undertaken for the project. 
 
24. BMC are also required to follow prescribed legal requirements in accordance with state 
guidelines, including the Right to Fair Compensation and Transparency in Land Acquisition, the 
Rehabilitation and Resettlement Act 2013, and the National Rehabilitation and Resettlement Policy 
2007.  Involuntary resettlement is not anticipated for other components of the project. 
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1.0 Introduction 
 
This Final Report (DFR) presents the results and recommendations of REG-6293: Bhopal Solid 
Waste Management Pre-Feasibility Study, completed by a specialist consulting team on behalf of the 
Cities Development Initiative for Asia (CDIA) and the Bhopal Municipal Corporation (BMC). The 
assignment assessed existing solid waste management (SWM) sector conditions in Bhopal, India, 
and through a participative process, developed to a preliminary level a high-priority, integrated SWM 
investment program for subsequent development. The conduct of this pre-feasibility study (PFS) 
follows the protocol and guidelines established by CDIA, emphasizing pro-poor development, 
environmental sustainability, climate change adaptation and good governance.1 
 
Section 2 of this report provides a contextual background for the city. Section 3 then summarizes the 
56#675�1(�6*'�%+6;@5��!��5'%614, including its waste generation and characteristics, physical systems, 
infrastructure, regulations and enforcement, institutions, private sector participation (PPP) and 
financing and cost recovery initiatives. Section 4 then summarizes recent developments impacting 
the sector, while Section 5 presents the recommended SWM investment project including its physical 
components and support programs, environmental and social due diligence, outline cost estimates, 
financial analysis, and key options for further consideration.  Section 6 then recommends the tasks 
necessary to develop and operationalize the project by early 2018.  
 
2.0 City Profile 
 
Bhopal, the capital city of the state of Madhya Pradesh, is the second largest city in the state after 
Indore. The city is located in the central part of India, immediately north of the Vindhya mountain 
range. At an average elevation of 500 m above mean sea level (MSL), Bhopal is known as the City of 
Lakes.  It has ten natural and artificial lakes, including the Upper Lake and Lower Lake, which are 
collectively known as the Bhoj Wetland.  The Bhopal Municipal Corporation (BMC) is responsible for 
the overall administration of the city. Its jurisdiction, extending over an area of about 259 km2, is 
divided into 14 zones comprising 70 wards.  This is currently being expanded to include an additional 
20 villages and 8 gram panchayats (Figure 1). 
 

 
 Source: Bhopal Municipal Corporation, October 2014 

 
Figure 1: Planning Area of Bhopal Municipal Corporation 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1  As specified in the Pre-Feasibility Study Guidelines, CDIA, March 2011, and the Pre-Feasibility Studies User 

Manual for Cities and National Partner Organizations, CDIA, October 2012. 
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Figure 2 shows the overall geographical layout of the city.  As shown, the boundary of the primary 
urban development area extends approximately 10 km (east-west) and 15 km (north-south), trending 
broadly in a north-cum-westerly arc around the Upper Lake area.  From a development perspective, 
the city can be broadly classified in two parts, an older city of dense communities to the north, and 
newer, more modern developments to the south and west.  These older areas are characterized by 
densely packed housing, narrow alleys and crowded markets, in contrast to the more modern areas 
with wider streets, planned communities and commercial centers. Although the average population 
density for the city is about 7,000-capita/km2, densities rise dramatically in the older communities, up 
to 36,000-capita/km2, which is significant in relation to SWM provision.  
 

 
Figure 2: Geographic Layout of Bhopal 

�*'�%+6;@5�2127.#6+10�+0�	����9#5 recorded as approximately 1.80 million, which is slightly less than 
2.5 percent of the population of Madhya Pradesh.  In 2011, Bhopal also had approximately 383,000 
households, equating to an average of 4.7 occupants per household.  Assuming a nominal annual 
growth rate of 2.96 percent per annum, the current population is therefore of the order of 1.96 million.  
Added to this are the previously mentioned expansion areas that will result in the population of 
���@5� ,74+5&+%6+10� soon rising to about 2.2 million. Over the longer term, it is anticipated that the 
population will continue to rise dramatically to over three million by 2030. 
 
Economically, Bhopal is largely dependent both on the services sector and its growing industrial 
sector.  Its primary activities include housing, banking, insurance, education, electrical goods, cotton, 
chemicals and flour milling. Bhopal's old city is also famous for embroidery. The primary industrial 
areas of the city include the BHEL and the Govindpura industrial area, while its service industries are 
primarily located in the old town, the new market and around the MP Nagar area. Being a primary 
source of employment, the services sector includes 200 banks and insurance companies, 36 hotels 
and restaurants, 100 hospitals, over 1,500 educational institutions and over 30,000 shops. Being an 
administrative city also, the Government employs over 15 percent of the workforce.  
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3.0 Bhopal Solid Waste Management Sector 
 
3.1 Waste Generation and Characteristics 
 
Firstly, it is important to define municipal solid waste (MSW), which is the exclusive focus of this 
initiative.  MSW is a general term for non-hazardous solid waste, which is the waste with which most 
people are familiar. Households generate MSW, as do commercial and institutional establishments 
such as shops, offices, schools, and public and government buildings.  MSW also includes other 
wastes, such as non-hazardous wastes from industrial facilities, green waste from landscaping 
activities, street sweeping wastes, and a relatively small amount of household hazardous wastes, 
such as residue chemical containers and cartridges.  In addition to MSW, Bhopal also generates 
limited amounts of hazardous wastes from manufacturing and industrial processes, as well as 
medical wastes from hospitals and other medical facilities.  Although the management of hazardous 
wastes is extremely important, it is only MSW that is considered in this assessment 
 
The results of MSW compositional analyses undertaken recently in Bhopal are shown on Figure 32.  
�5� ':2'%6'&�� 6*'� 4'57.65� +0('4� 6*#6� �*12#.@5� ��!� %106#+05� ':%'55+8'� #/17065� 1(� 14)#0+%� waste 
(largely food waste and green waste), probably of the order of 50 percent of the total waste stream.  
Inert materials (primarily street sweepings and fines) comprise a further 12 percent of MSW.  Next in 
quantity are conventional recyclable materials, including plastics (10 percent), paper (7 percent), 
textiles (6 percent) and packaging materials (5 percent).  Only negligible amounts of glass and 
rubber are recorded (less than 1 percent combined), and there is an apparent absence of ferrous and 
non-ferrous metals, wood, leather, ceramics or household hazardous waste, which would normally 
be present in smaller quantities.  It is also emphasized that the analysis was performed on MSW 
actually entering the municipal waste stream and not on total waste generation at source.  Any 
materials segregated and removed by generators at source and sold to recyclers or otherwise 
discarded (such as newspapers, glass and metals) were not therefore included in the assessment.  
 
 

 
 

Figure 3: Estimated MSW Composition  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
2  Based on MSW composition analysis conducted in Apr-2014 as an integral part of the Feasibility Report on 

Integrated Solid Waste Management conducted under the Madhya Pradesh Urban Infrastructure Investment 
Programme on behalf of the Bhopal Municipal Corporation and the Department for International Development (DFID), 
United Kingdom.  This included an eight-day survey of 7,000 households and commercial establishments.  
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The same project also estimated the source of MSW being generated, the results of which are shown 
on Figure 4.  As shown, residences account for approximately 75 percent of MSW generated within 
the city, with the balance being generated by institutional, commercial, medical and other facilities.  
 

 
Figure 4: Estimated Source of MSW 

Figure 5 shows the results of a field assessment of daily MSW generation for Bhopal conducted for 
the same project.  This included a survey of MSW from residences and commercial establishments, 
together with estimates of other institutional and commercial waste generators.  As shown, at that 
time the total daily generation of MSW (14��*12#.� ?2156� 5174%'-5')4')#6+10@�was estimated at 800 
tons/day.  Assuming a population for Bhopal at that time of 1.96 million, this therefore equated to an 
average per-capita generation rate of approximately 0.41 kg/capita/day.  On the assumption that, for 
example, about 10 percent of the MSW is currently segregated at source and does not enter the 
municipal waste stream, then it follows that the total per-capita generation could be of the order of 
0.45 kg/capita/day.  This is broadly consistent with the per-capita generation rates of other similar 
Asian cities.  �+0%'�6*'�%+6;@5�population is currently being expanded to about 2.2 million, it therefore 
follows that, following expansion, the generation rate of the city will be of the order of 1,000 tons/day. 
 

 
Figure 5: Estimated MSW Generation 

Figure 6 overleaf shows preliminary MSW generation estimates for Bhopal to the year 2050, based 
on a range of assumptions.  Although these estimates are preliminary and subject to considerable 
variation following further assessment, they do highlight the substantial increases in MSW generation 
over time.  �#5'&�10�6*'5'�#557/26+105���*12#.@5�%744'06�#007#.���!�)'0'4#6+10�4#6'�1(�
�������
tons/year will increase to over 600,000 tons/year by 2030, accelerating to over 1.2 million tons/year 
by 2050.  Assuming a recycling efficiency of 25 percent (by weight) is achieved and maintained from 
2020 onwards, the cumulative amount of residual waste being generated is also substantial as 
shown highlighted in yellow: nearly 2 million tons by 2020, nearly 6 million tons by 2030, and nearly 
20 million tons by 2050. 
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Information taken from Feasibility Report on Integrated Solid Waste Management, Bhopal Municipal Corporation/DFID. 
Information for initial planning purposes only, subject to considerable variation following further assessment. 
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Figure 6: MSW Generation Projections 
 
 

REGX6293:!Bhopal!Solid!Waste!Management!PFS
Waste!Generation!(Preliminary:!Subject!to!Change)

BHOPAL

Population (2015-01) 2,200,000             Recycling efficiency
Growth rate annum (2015-21) 2.96                    percent 2015 15                       percent In place density 0.65                    tons/m3
Growth rate annum (2022-31) 2.39                    percent 2016 15                       percent
Growth rate annum (2032 on) 2.39                    percent 2017 20                       percent
Per cap MSW gen. 0.45                    kg/person/day 2018 20                       percent
Per cap gen increase annum 1.00                    percent 2019 20                       percent

2020 beyond 25                       percent

Year Population Per Cap Gen. Total Gen Total Gen Recycling Recycl Capture Truck Fleet 0.85 load, 0.85 util
kg/day tons/day tons/year percent tons/year tons/year tons/cumulative m3/year m3/cumulative

1     2015 2,200,000             0.45                    990                     361,350               15                       54,203                 307,148               307,148               472,535               472,535               
2     2016 2,265,120             0.45                    1,029                  375,766               15                       56,365                 319,401               626,549               491,387               963,921               
3     2017 2,332,168             0.46                    1,071                  390,758               20                       78,152                 312,606               939,155               480,933               1,444,854             
4     2018 2,401,200             0.46                    1,113                   406,348               20                       81,270                 325,078               1,264,233             500,120               1,944,975             
5     2019 2,472,275             0.47                    1,158                  422,559               20                       84,512                 338,047               1,602,281             520,073               2,465,048             
6     2020 2,545,455             0.47                    1,204                  439,418               25                       109,854               329,563               1,931,844!!!!!!!!!!!!! 507,020               2,972,068             
7     2021 2,620,800             0.48                    1,252                  456,949               25                       114,237               342,712               2,274,556             527,249               3,499,317             
8     2022 2,683,437             0.48                    1,295                  472,549               25                       118,137               354,411               2,628,967             545,248               4,044,565             
9     2023 2,747,571             0.49                    1,339                  488,681               25                       122,170               366,511               2,995,478             563,863               4,608,428             

10   2024 2,813,238             0.49                    1,385                  505,364               25                       126,341               379,023               3,374,501             583,112               5,191,540             
11   2025 2,880,475             0.50                    1,432                  522,617               25                       130,654               391,962               3,766,463             603,019               5,794,559             
12   2026 2,949,318             0.50                    1,481                  540,458               25                       135,115               405,344               4,171,807             623,606               6,418,164             
13   2027 3,019,807             0.51                    1,531                  558,909               25                       139,727               419,182               4,590,989             644,895               7,063,059             
14   2028 3,091,980             0.51                    1,584                  577,989               25                       144,497               433,492               5,024,481             666,911               7,729,970             
15   2029 3,165,878             0.52                    1,638                  597,721               25                       149,430               448,291               5,472,772             689,679               8,419,649             
16   2030 3,241,543             0.52                    1,693                  618,127               25                       154,532               463,595               5,936,367!!!!!!!!!!!!! 713,224               9,132,872             
17   2031 3,319,016             0.53                    1,751                  639,229               25                       159,807               479,422               6,415,789             737,572               9,870,445             
18   2032 3,398,340             0.53                    1,811                   661,052               25                       165,263               495,789               6,911,578             762,752               10,633,197           
19   2033 3,479,561             0.54                    1,873                  683,620               25                       170,905               512,715               7,424,293             788,792               11,421,989           
20   2034 3,562,722             0.54                    1,937                  706,958               25                       176,739               530,218               7,954,511             815,720               12,237,709           
21   2035 3,647,871             0.55                    2,003                  731,093               25                       182,773               548,319               8,502,830             843,568               13,081,277           
22   2036 3,735,055             0.55                    2,071                  756,051               25                       189,013               567,038               9,069,869             872,367               13,953,644           
23   2037 3,824,323             0.56                    2,142                  781,862               25                       195,466               586,397               9,656,265             902,149               14,855,793           
24   2038 3,915,724             0.57                    2,215                  808,554               25                       202,139               606,416               10,262,681           932,947               15,788,740           
25   2039 4,009,310             0.57                    2,291                  836,157               25                       209,039               627,118               10,889,799           964,797               16,753,537           
26   2040 4,105,133             0.58                    2,369                  864,703               25                       216,176               648,527               11,538,326           997,734               17,751,271           
27   2041 4,203,245             0.58                    2,450                  894,223               25                       223,556               670,667               12,208,993           1,031,796             18,783,067           
28   2042 4,303,703             0.59                    2,534                  924,751               25                       231,188               693,563               12,902,557           1,067,020             19,850,087           
29   2043 4,406,561             0.59                    2,620                  956,321               25                       239,080               717,241               13,619,797           1,103,447             20,953,534           
30   2044 4,511,878             0.60                    2,710                  988,969               25                       247,242               741,727               14,361,524           1,141,118             22,094,652           
31   2045 4,619,712             0.61                    2,802                  1,022,731             25                       255,683               767,048               15,128,572           1,180,074             23,274,727           
32   2046 4,730,123             0.61                    2,898                  1,057,646             25                       264,412               793,235               15,921,807           1,220,361             24,495,088           
33   2047 4,843,173             0.62                    2,997                  1,093,753             25                       273,438               820,315               16,742,122           1,262,023             25,757,111           
34   2048 4,958,925             0.62                    3,099                  1,131,093             25                       282,773               848,320               17,590,442           1,305,107             27,062,218           
35   2049 5,077,443             0.63                    3,205                  1,169,707             25                       292,427               877,280               18,467,722           1,349,662             28,411,880           
36   2050 5,198,794             0.64                    3,314                  1,209,640             25                       302,410               907,230               19,374,952!!!!!!!!!!! 1,395,738             29,807,618           

01XFebX15

Residual MSWResidual MSW
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3.2 Existing Physical Systems and Infrastructure 
 
3.2.1 Waste Generator Awareness and Source Management 
 
Field assessment has revealed dramatic differences in community SWM practices throughout 
Bhopal.  While many lower-density, planned communities are able to maintain adequate levels of 
source and community SWM, many high-density areas suffer from serious deficiencies.  Throughout 
Bhopal, there are excessive levels of illicitly dumped waste, with MSW being discarded in streets, 
vacant lots, drainage ways and lakeside areas.  There are even areas where MSW is apparently 
thrown from households out of doors and windows and directly onto adjacent streets and pathways, 
with total disregard for public health or environmental consequences.  These practices therefore 
reflect directly on the level of awareness and engagement of communities in Bhopal (Figure 7).  In 
many areas, it is clear that waste minimization is an unknown concept, and that source segregation 
is ad hoc and being stimulated only by commercial gain from recycled material sales.  The capability 
and willingness to store and properly dispose of residual waste in many areas of Bhopal is low. 
 
Annex 1: Initial Poverty and Social Impact Analysis provides additional information on community 
issues, poverty levels, social and gender inclusion and community-based initiatives.  It is based 
largely on the results of focus group discussions (FGDs) with over 20 stakeholder groups throughout 
Bhopal, together with a stakeholder assessment survey of over 200 households and commercial and 
institutional establishments throughout the city.  The results of the survey are provided in Annex 3: 
Stakeholder Assessment Survey Results. 
 
The survey was conducted in order to better understand existing SWM attitudes and behavior in 
terms of household demographics, service satisfaction levels, existing recycling activities, attitudes 
towards segregation, gender responsibilities for SWM, public perception of SWM impacts, and initial 
information regarding willingness and affordability to pay. A team of ten field surveyors conducted the 
survey, which included the selection of 40 households from each from five broad classifications of 
households: old Bhopal, peri-urban areas, middle income communities, an area comprising newly 
added wards, and gated colonies. A total of 40 commercial and institutional establishments within the 
vicinity of the households were also surveyed. The results of the survey are summarized as follows: 
 

A total of 77% of households in middle-income communities and 62% of households in the old 
city receive BMC door-to-door MSW collection services.  In slums however, only 10% of 
households take their MSW to the community bins while a staggering 85% dump their MSW in 
vacant areas.  The situation is even worse in the peri-urban areas surveyed, where 62% of 
households throw their MSW outside and burn it, while 35% dump their MSW in open areas. In 
gated colonies, virtually all respondents pay someone identified by the local samiti to collect 
and dispose of their MSW.  The distances from households to MSW collection points also 
varies markedly: while many areas have collection points within 100 meters distance, in the 
slums surveyed the distances are far greater, up to 500 meters.  Similar disparities also exist in 
terms of collection regularity: while 85% of middle-income group households and 57% of gated 
colony households report regular service, virtually all residents in slums and peri-urban areas 
report irregular service. 
 
Service disparities also transcend into poor satisfaction levels overall, as 86% of households 
respondents surveyed are dissatisfied with the SWM services provided by BMC.  Further, 78% 
are dissatisfied with the collection frequency including all respondents in the slums, 61% are 
dissatisfied with disposal point distances, and 77% are dissatisfied with the physical condition 
of the collection points.  The rag pickers collecting MSW door-to-door also do poorly: 71% of 
respondents do not like their behavior, and only half are satisfied with their collection regularity.  
 
A total of 69% reported that the management of household MSW is a shared responsibility 
between males and females.  Regarding source segregation and recycling initiatives, 58% of 
households currently segregate paper and 52% plastic, which is sold to Kabariwala or MSW 
traders within their locality.  Only 39% of households respondents reported to have received 
information about MSW recycling, out of which 30% got this information from newspapers.  A 
total of 58% strongly agree that recycling is good for the environment, and although only 40% 
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households indicate a willingness to participate in the proposed intervention, 94% perceived 
that improved SWM will result in cleaner surroundings, with 36% perceiving that this may also 
increase land values.  
 
A total of 76% of households surveyed are willing to pay for improved services, with about a 
third (36%) willing to pay between Rs. 25 to RS. 50 per month.  Conversely, 29% consider that 
they already pay BMC to provide the service through service tax. In slums, a notable 90% of 
households are willing to pay for improved services, whereas half (50%) are in peri-urban 
areas. It is also important to note that 77% of respondents in slums report a monthly 
expenditure of Rs. 2,000 per month on health costs, whereas 57% of households in slums 
report a monthly income of Rs. 5,000. This infers that the lack of basic environmental 
infrastructure services, including SWM and sanitation, may partly cause poor health conditions 
in these residents. As a result, their willingness to pay for improved services could partly be to 
reduce their financial burden on health expenses.   
 
The limited survey of commercial and institutional establishments also provides a number of 
inferences.  Of hotels surveyed, 80% of them dispose of their MSW in nearby BMC collection 
bins, and 80% of them also give away excess food to rag pickers and the poor. Although many 
do segregate MSW, 30% dispose of the recycled materials in public dustbins.  Of the ten 
industrial facilities surveyed, 90% manage their own MSW, with only 10% being assisted by 
BMC, free of charge.  Of commercial establishments surveyed, 60% are willing to pay for 
improved services.  

 

 
 

 
Figure 7: Disparities in Community SWM Practices 
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BMC and other organizations have however previously initiated programs in order to enhance SWM 
awareness within communities in an attempt to reduce illicit dumping.  This has included the 
introduction by BMC of door-to-door MSW collection services in areas of the city, reportedly now 
reaching up to 60 percent of the population3. UN-Habitat has also implemented awareness programs 
in 17 selected slums4, and the International Institute of Waste Management of Bhopal has organized 
school-based SWM awareness programs5.   
 
3.2.2 Waste Collection and Transfer 
 
 +467#..;�#..�#4'#5�1(�6*'�%+6;�9*'4'����@5�%1..'%6+10�5'48+%'s operate are served by a two-tier MSW 
collection and transfer system.  This includes a primary collection system, where MSW is collected 
directly from a household or other generator and transported to a nearby community collection center 
$;����@5�914-(14%'��14�by generators themselves.  A secondary collection system is then operative 
in many areas, where MSW is collected from the community collection centers and directly 
transferred to a designated disposal facility, which currently in the case of Bhopal, is only the 
Bhanpura Dumpsite located to the north east of the city.  BMC does not collect any MSW directly 
from generator properties for direct transfer to the disposal facility6.  Throughout the entire waste 
chain, it is also clear that there is extensive informal segregation, diversion and recycling of waste 
components from general MSW.  This is happening in the households, during household waste 
collection activities, during the journeys to the community collection centers, at these collection 
centers while MSW awaits collection, during truck transfer, and at the dumpsite. 
 
Out of a reported total of about 4,734 BMC sanitary workers engaged in the SWM system, 
approximately 3,622 are waste collectors and rag pickers assigned directly by BMC to collect, 
transfer and store MSW at the community collection centers (Figure 8).  About 527 of these workers 
are on 89-day contracts, while the balance are on 26-day contracts. 
 

 
Figure 8: BMC Waste Collector 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
3  This has been supported by local Resident Welfare Organisations (RWAs), and has included activities such as rallies, 

announcements and stakeholder consultations. 
4  Implemented through the Slum Environmental Sanitation Initiative (SESI) Program.  Assisted by an NGO, this 

included the poverty mapping of about 5,000 households from least serviced poverty pockets in slums, and the 
formation of community water and sanitation committees.  Community members were encouraged to get involved in 
the operation and maintenance of water supply facilities and small scale composting schemes, apparently with mixed 
success.  During a second phase (2009-11), awareness and advocacy programs were organized in selected slums.  

5  This included implementation of now-completed sanitation, hygiene and waste management programs in 10 schools 
of the BHEL area, incorporating over 5,000 students and 200 teachers. A later initiative was also launched, to form 
sanitation hygiene clubs, with 40 students in each.  

6  �0� �*12#.�� 6*'� 6'4/� ?&114-to-&114� %1..'%6+10@� 4'('45� 61� 6*'� %1..'%6+10� 1(� ��!� $;� ���� 2'45100'.� (14� 64#nsfer to 
community collection centers, rather than the more conventional reference to the curbside collection of MSW from 
generators properties for direct transfer to a disposal facility. 
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Working in small teams, they are assigned specific geographic areas in which they operate the MSW 
door-to-door collection and transfer service, and street sweeping activities.  The actual personnel, 
working locations, duties, management and compensatory mechanisms of these personnel are not 
well documented. Sanitary workers involved in the collection and transfer of MSW lack general health 
and safety awareness, and although BMC has attempted to provide protective equipment, it is rarely 
worn and health issues are prevalent7.  Reportedly, BMC does also provide free quarterly health 
checks for sanitary workers, with support from private medical practitioners and facilities. BMC has 
also employed workers from the rag-picking community in order to enable them to have an assured 
income and improvement in quality of life. An additional 1,112 BMC personnel are employed on a 
regular basis, and are primarily involved in street sweeping and drain cleaning.  
 
Areas of the city suffer considerably however from the lack of adequate MSW collection and transfer 
services, with some areas experiencing near-collapse of the system.  Waste piles are a common 
feature in many communities, with MSW being strewn across streets and vacant lots, and in drains 
and waterways. Degradation observed within waste piles also infers that many piles are old.  The city 
reportedly has 3,031 community collection centers. These include 1.1 m3 steel containers (1,883 in 
total), 169 larger 4.5 m3 steel containers (169 in total), and 979 open concrete bunkers known as 
?open dump houses@.  The community collection centers and waste piles in Bhopal are visually ugly, 
create odors, blight adjacent residences and facilities, attract vermin, create disease vectoring8, 
promote disorganized waste scavenging by recyclers, and expose rotting MSW to nearby human 
receptors (Figure 9).  Being open topped, they are exposed to rainfall that can also accelerate the 
generation of leachate (potentially contaminated liquids) within the MSW.  Oftentimes, residents 
miss-throw the MSW, resulting in MSW being scattered around the bunkers and waste piles.   
 

 
Figure 9: A Typical Community Collection Center 

The burning of MSW is also a common practice in Bhopal.  This results in the low temperature 
incineration of MSW that can cause significant atmospheric pollution (Figure 10).  
 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
7  Including asthma and skin irritations. 
8  The collection centers also create urban-wide mosquito breeding sites, potentially leading to the spread of 

mosquito-borne diseases such as malaria and dengue. Of particular concern is also the scavenging by animals 
at these locations that can create a direct contaminant pathway to human receptors. 
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Figure 10: MSW Burning  

Figure 11 summarizes the existing SWM collection and transfer vehicle compliment for the system. 
As shown, there are a total of 249 vehicles in the fleet, with estimated carrying capacities of between 
0.4 m3 and 10 m3, and with an average fleet capacity of about 3.7 m3.  Assuming a conservative in-
place MSW density of 0.25 tons/m3, this equates to an average vehicle carrying capacity of about 1.2 
tons, which is extremely low.  This largely reflects the acute difficulties of providing collection to many 
areas of the city, as the access roads are just too narrow and congested to allow passage of larger 
collection vehicles.  Also, assuming that each vehicle is able to complete two collection trips per day 
with a nominal 85 percent load factor, then it follows that the maximum amount of MSW that the 
existing fleet could carry is around 500 tons/day.  Since the estimated daily generation rate of the city 
through its expansion is soon to be about 1,000 tons/day, then it follows that the fleet is currently only 
able to collect a maximum of about 50 percent of the waste being generated (500 tons/day), resulting 
in 50 percent (500 tons/day) not being collected at all.  This therefore further explains the relatively 
high levels of MSW dumped in communities. 
 

 
Source: Bhopal Municipal Corporation 

Figure 11: Existing SWM Collection and Transfer Vehicle Compliment 

Figure 12 is an image showing vehicles within the system.  Many of these vehicles are old and poorly 
maintained.  Many travel with MSW uncovered, needlessly exposing workers and the public to this 
waste during its transfer. BMC also maintains a vehicle maintenance depot at Mata Mandir where 
minor repairs, servicing, vehicle cleaning and the monitoring of vehicles is undertaken.  Major repairs 
are reportedly performed through contract with authorized dealers.  Vehicles are refuelled at a fuel 
filling station located about 1.5 km from the depot, and fuel records are kept at the depot.  
 
 

Secondary Collection and Transfer 

Parameter! Unit! !Dumper!
Placer!! !Dumper!! !Tipper!! !RC!! !Truck!!!!!!!

1210!!
!Truck!!!!!!!!
709!!

!Truck!
407/410!! !Auto!!

!Mini!
Garbage!
Collector!!

!Total!!

!! !! !! !! !! !! !! !! !! !! !! !!
Fleet    24   19   25   22   16   9   37   50   47  !249!!

Estimated vehicle capacity cubic meter  3.00   8.50   3.00   10.00   8.00   3.50   3.00   0.40   2.00  !X!!
Estimated daily trips per vehicle day  2   2   2   2   2   2   2   2   2  !X!!

Estimated total trips per day trips/day  48   38   50   44   32   18   74   100   94  !498!!
                      !!

Waste volume/day cubic meter  144   323   150   440   256   63   222   40   188  !1,826!!
Assumed in-vehicle waste density tons/cubic meter  0.25   0.25   0.25   0.50   0.25   0.25   0.25   0.25   0.25  !!

Assumed 85 percent load factor  tons/day  31   69   32   187   54   13   47   9   40  !482!!
                      !!

Total tons/day  31   69   32   187   54   13   47   9   40  !482!!
                      !!

Existing Fleet Compliment 

Vehicle fleet information provided by Bhopal Municipal Corporation, other information extrapolated by Consultant.  Information for initial planning purposes only, subject to considerable variation following further assessment. 
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Figure 12: Existing MSW Collection Vehicles 
 
3.2.3 Waste Treatment and Disposal 
 
�*12#.@5�10.;�existing municipal disposal site is the Bhanpura Dumpsite, located on the northeastern 
extremity of the city (Figure 13).  In existence for over 30-years, the dumpsite primarily serves high-
density communities in the north of the city. 
 

 
Figure 13: Bhanpura Dumpsite Location 
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Secondary Collection and Transfer 

Parameter! Unit! !Dumper!
Placer!! !Dumper!! !Tipper!! !RC!! !Truck!!!!!!!

1210!!
!Truck!!!!!!!!
709!!

!Truck!
407/410!! !Auto!!

!Mini!
Garbage!
Collector!!

!Total!!

!! !! !! !! !! !! !! !! !! !! !! !!
Fleet    24   19   25   22   16   9   37   50   47  !249!!

Estimated vehicle capacity cubic meter  3.00   8.50   3.00   10.00   8.00   3.50   3.00   0.40   2.00  !X!!
Estimated daily trips per vehicle day  2   2   2   2   2   2   2   2   2  !X!!

Estimated total trips per day trips/day  48   38   50   44   32   18   74   100   94  !498!!
                      !!

Waste volume/day cubic meter  144   323   150   440   256   63   222   40   188  !1,826!!
Assumed in-vehicle waste density tons/cubic meter  0.25   0.25   0.25   0.50   0.25   0.25   0.25   0.25   0.25  !!

Assumed 85 percent load factor  tons/day  31   69   32   187   54   13   47   9   40  !482!!
                      !!

Total tons/day  31   69   32   187   54   13   47   9   40  !482!!
                      !!

Existing Fleet Compliment 

Vehicle fleet information provided by Bhopal Municipal Corporation, other information extrapolated by Consultant.  Information for initial planning purposes only, subject to considerable variation following further assessment. 
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The dumpsite is sited 9+6*+0�#0�#4'#�1(�#)4+%7.674#.�.#0&�10�6*'�%+6;@5�':64'/+6;��9+6*�communities to 
its immediate west and south, and active farmland to its north and east (Figure 14).  A major rail line 
bounds its western extremity, and a drainage channel to its north and east.  The dumpsite is 
dissected by an elevated northwest-southeast trending highway, with an active filling area located to 
the north of the highway, and a currently unutilized area to the south of the highway (Figure 14).  
 

 
Figure 14: Bhanpura Dumpsite Physical Features 

The plan area of the northerly filling area is approximately 37 acres (15 hectares).  It consists of a 
single waste mound of apparent thickness 8-10 meters, which has been placed directly on the 
natural ground surface without any engineered environmental protection systems.  The mound is 
uncovered, and decaying MSW is completely exposed.  The total volume of MSW within the mound 
is estimated to be about 1 million m3.  The site is largely unfenced, and there are few security 
controls to prevent unauthorized access.  There are two main entrances to the site, an access track 
beneath the elevated road on its southwestern perimeter, and one directly from the road on its 
southeastern perimeter.  Records are kept by site personnel of loads entering the facility, and based 
on discussions with site personnel, the number of loads entering the facility varies between 175 to 
250 per day.  A weighbridge and a composting facility previously existed at the site.   
 
Vehicles entering the facility report to the site personnel, and then proceed along the haul roads to 
dump their waste at the active filling area.  Following this, they then traverse along the exit haul roads 
in order to exit the site.  The haul roads are not well maintained, and almost impassable at several 
locations. Machinery at the filling area includes a bulldozer and an excavator, however the filling 
operation is poorly organized (Figure 15 overleaf).  Waste recyclers are present at the site, 
scavenging through the waste piles in order to recover, segregate, store and sell recyclable materials 
from the dumped waste. Being unprotected, they operate in highly dangerous and unhealthy 
conditions through direct contact with the waste, and by inhaling the contaminated gases released 
from the waste.  
 
Anyone in contact with wastes at the dumpsite faces potentially serious health risks.  Particulate and 
dust levels can be high at dumpsites such as this. As dumpsites decompose and degrade, and 
rainfall penetrates the exposed waste, contaminated liquids form inside.  These liquids, known as 
leachate, contain organic and inorganic contaminants and represent a significant threat to humans 
and the environment. 

Scale!(m)!

!0! 100! !200!

Bhanpur!Dumpsite!Area!

Bhanpur!Dumpsite!
Unutilized!Land!Area!
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Figure 15: A Panoramic Across the Bhanpura Dumpsite  

Any downstream uses of these contaminated waters can impact humans directly. Leachate is also 
most likely percolating through the base of the facility and into the underlying geologic materials, 
where it can mix with and contaminate the groundwater within these materials. If this polluted 
groundwater is later extracted through wells and ingested, it can cause illness (Figure 16). The 
decomposing waste also produces landfill gas, including methane, carbon dioxide, and other gas 
contaminants.  These gases are potentially toxic, explosive, and are potent greenhouse gases that 
contribute significantly to global warming.  
 
Due to the close proximity of communities to the immediate west and south of the facility, and the 
drainage channel and agricultural lands to the north and east, the environmental and public health 
risks caused by the facility could be acute.  This requires immediate action.  
 

 
Figure 16: Dumpsite Leachate and Landfill Gas Impacts 
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3.2.4 Recycling Initiatives 
 
�*12#.@5� +0(14/#.� 4'%;%.+0)� 5'%614� +5� ':6'05+8'�� providing livelihoods to at least 8,000 recyclers 
(locally known as rag pickers)9.  These personnel are active throughout the city and at all points 
along the waste chain.  There is extensive segregation of economically viable waste components 
within households and other establishments for sale directly to rag pickers and small waste traders 
(known as kabariwala). These waste components do not therefore even enter the municipal waste 
stream (Figure 17).   
 

 
Figure 17: Rag Picker  

Components segregated and diverted at source include newspapers, plastics, bottles, cartons, 
rubber and e-wastes such as tube lights, wires and cables. Significant segregation and recycling also 
occurs on the way to the community collection centers, and at the collection centers themselves, 
often causing waste to be strewn next to the collection containers as the MSW is picked through and 
recycled materials segregated.  It is not known at this time how much segregation is occurring in the 
collection vehicles on the way to the Bhanpura dumpsite, however, as previously reported, waste 
picking has been observed at the dumpsite, operating under dangerous conditions.  
 
Once segregated, recyclers transport and sell their materials to either larger scale traders, Sarthak 
(an NGO), or to traders located at 6*'�?New Categorised Kabadkhana@��a specific area allocated by 
BMC in 1976 for recycling industries (Figure 18 overleaf).  In this area are reportedly about 400 
recycling entities, which primarily recycle metals along with smaller quantities of plastics, rubber and 
paper.  This would partly explain the virtual absence of metals from the recent MSW characteristics 
5748';� 1(� �*12#.@5� /70+%+2#.� 9#56'� 564'#/��  Also, larger-scale traders primarily deal in metals, 
purchasing materials from smaller traders, businesses within the Kabadkhana, and from recyclers in 
nearby towns in order to on-sell these materials to recycling industries located in Indore and Gwalior. 
 
�#46*#-�+5�*+)*.;�#%6+8'�+0��*12#.@5�4'%;%.+0)�5'%614����6�'0)#)'5�#2241:+/#6'.;�������4'%;%.'45�+0�+65�
activities, of which 80 percent live in slum areas and 35 percent are female. It currently implements 
two recycling programs, (i) a program to consolidate plastic wastes as fuel for cement kilns10, and (ii) 
since August 2014, the consolidation and on-selling of e-waste to a major private sector group.  
Sarthak has also recently completed an UNDP-(+0#0%'&�5748';�1(��*12#.@5�4#)�2+%-'45�� �6�*#5�#.51�

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
9  This includes waste collectors and laborers employed by BMC, and a further 1,600 engaged directly by SATHAK, an 

NGO active in recycling. 
10  Operating since 2010 and in conjunction with the Pollution Control Board (PCB), Sarthak reportedly collects up to 13 

tons/day of plastics from the BMC jurisdictional area, at a purchase price of approximately INR 4.00 per kg. 
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formed rag picker self-help groups, where rag pickers were provided with identity cards, evening 
classes for children, skills training for women, and health and other benefits.  
 

 
 

Recycled Materials for Collection Metals Recycling Yard 

Figure 18: Recycling Practices 
�14'�+0(14/#6+10�4')#4&+0)��*12#.@5�4'%;%.+0)�5'%614� +5�24'5'06'&�+0�Annex 1: Initial Poverty and 
Social Impact Analysis. 
 
3.3 Environmental Baseline 
 
The baseline status in respect of various environmental components has been assessed and is 
summarized as follows. Detailed information is presented in Annex 2: Environmental Baseline. 
  

Ambient Air Quality: Ambient air quality data either for the Bhanpuradumpsite or the 
proposed replacement treatment and disposal site, the Adampur Chhaoni site (discussed 
later), is not available, however, data measured by the CPCB for the city at different locations 
has been referred. This data indicates that the ambient air quality is within the limits in respect 
of SO2 and NOx, but particulate matter concentrations (PM10) do exceed the stipulated limit. 
At both Bhanpuraand Adampur Chhaoni, ambient air quality is expected to be in the same 
range as other areas on the outskirts of the city. 
  
Ground and Surface Water Quality: Baseline data of two major water bodies of Bhopal 
(Bada Talav and Chhota Talav) indicates that the water quality of these two water bodies 
meets CPCB criteria.  There is a drainage channel adjacent to the Bhanpura dumpsite, and 
although water quality data is unavailable, the potential exists that this water source is 
contaminated through leachate emissions from the dumpsite. This stream is seasonal and 
receives storm water flows from the dumpsite and surrounding agriculture fields. Groundwater 
quality data for the Bhanpuradumpsite or surroundings is also unavailable, however it is also 
likely that groundwater is also impacted from dumpsite leachates. As part of an ongoing 
environmental impact assessment (EIA) for the Adampur Chhaoni site, ground water quality 
was found to meet CPCB criteria, with all parameters within the limits specified in IS 10500 
(drinking water standards). 
  
Soil Quality: The soils in the agriculture fields in the surroundings of both sites are recorded 
as alluvial in nature and fairly porous. However, at Adampur Chhaoni a thin layer of soils 
overlie bedrock that exists at shallow depth. Although soil tests for the Adampur Chhaoni site 
were found not to be contaminated with heavy metals, the status of contamination at the 
Bhanpuradumpsite is not known as soil testing has not been carried out by BMC. It is however 
likely that soils are contaminated from the dumpsite. 
  
Noise Levels: In order to establish baseline in respect of noise environment, data published by 
CPCB has been referred. This data is available for the city, and noise levels at the sites are 
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expected to be in the same range. Noise levels exceed the nighttime limit of 55 decibels (dB) 
for commercial areas, although daytime noise levels are more or less within stipulated limits. 
  
Land Use: The predominant land use in the surroundings of the Bhanpuradumpsite is 
agriculture to the north and east and urban development to the south and west. The land use in 
the surroundings of proposed Adampur Chhaoni site includes habitation areas (Padharia 
village, Haripura village and Arjun Nagar localities), agriculture land, and wasteland. There is 
no land being utilized for commercial, industrial or recreation activities in the surroundings of 
Adampur Chhaoni site, but there is commercial land near the Bhanpuradumpsite, notably 
Bhanpuravillage.            
  
Meteorology and Seismicity: Bhopal has a subtropical climate, with temperatures ranging 
between 30 C in winter and 400 C in summer.  Annual precipitation is about 1,100 mm. The 
dominant wind direction is southwest.  The project areas are seismically zoned as Zone II.  
  
Biological Environment: Both sites are close to habitation areas, hence fauna is considered 
to be mostly domesticated.  At both locations, there are few trees and the vegetation is sparse 
in the surroundings of the Adampur Chhaoni site. The land around Bhanpur, being fertile, has 
good natural vegetation and agricultural crops are raised by farmers.    Rare or endangered 
species of flora and fauna are not recorded to be present at either site.  The Samardha Range 
of Bhopal Reserved Forest is located approximately 1.0 km from the proposed  Adampur 
Chhaoni site.  Apart from this, national parks, wildlife parks, bird sanctuaries, or notified 
wetlands are not recorded to exist within a distance of 10 km from either site.  
 
Baseline GHG Emissions: The existing SWM practices in Bhopal broadly comprise of 60% 
collection and disposal at the Bhanpura dumpsite and potentially other dumping grounds, 20% 
open burning and the remaining 20% being scattered around the city.  This is conjectured to 
result in GHG emissions of around 325,000 tCO2eq./year. However, because of the ongoing 
recycling program in which the daily waste collectors are allowed to sell the recyclable waste to 
informal recyclers, the GHG emissions reduce.  Hence, after allowing recycling to the extent of 
10%, the baseline solid waste management practices in Bhopal result in a net GHG emissions 
of 316,000 tCO2eq./year.  In fact, fires have been reported to occur at the Bhanpura dumpsite 
on a regular basis.   

 
3.4 Regulations and Enforcement 
 
In accordance with the Indian Constitution, SWM is part of public health and sanitation, which falls 
under the State List.  As this activity is of a local nature, it is entrusted to the Urban Local Bodies 
(ULBs), and forms one of their most important obligatory functions.  The Ministry of Environment, 
Forests and Climate Change (MoEFCC), Central Pollution Control Board (CPCB) and State Pollution 
Control Boards (SPCBs) together form the regulatory and administrative core of the sector from an 
environmental and climate change perspective.  
 
The primary regulations relating to SWM are the Municipal Solid Wastes (Management and 
Handling) Rules 2000 (MSW 2000 Rules), which apply to all municipal authorities responsible for 
the collection, segregation, storage, transportation, processing and disposal of MSW in India.  Under 
the regulations, the Secretary in charge of the Department of Urban Development of the concerned 
State has overall responsibility to enforce the rules within metropolitan cities. The CPCB and the 
State Boards or Committees also carry significant responsibilities.  They are mandated to (i) monitor 
compliance with environmental standards for groundwater, ambient air, leachate, compost and gas 
emissions, (ii) in coordination with other agencies, review SWM facility applications, (iii) issue 
authorization and compliance criteria, and (iv) in coordination with other agencies, review standards 
and guidelines, and compile monitoring data.  
 
Municipal authorities are mandated to implement the provisions of the rules, and to submit formal 
applications to their respective State Boards or Committees for the development of SWM facilities.  
Under the rules, it is mandatory for all ���@5� to provide facilities for the collection, transportation, 
treatment and disposal of MSW in a scientific and hygienic manner.  The rules require the adoption 
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of an individual technology or combination of technologies so as to minimize the burden on sanitary 
landfills, restricting landfilling only to non-biodegradable inert waste and other wastes that are 
unsuitable for recycling or biological processing. The rules do not however make reference to the 
informal recycling sector, which is extensive throughout Bhopal.  Performance criteria and landfill 
specifications prescribed by the MSW Rules 2000 are summarized in Annex 4: MSW Management 
and Landfill Performance Criteria.  
 
The MSW Rules 2000 were recently amended and Draft Municipal Solid Waste (Management and 
Handling) Rules 2013 released.  These amended rules empower the State to penalize municipal 
authorities that fail to discharge their obligatory duties under the MSW 2000 Rules.  They also assign 
the responsibility for MSW segregation on waste generators, and encourage municipalities to adopt a 
?%#4416�#0&�56+%-@�#2241#%*� 61�'0574'� 6*#6�)'0'4#6145�%1/2.;�� ��*'5'� +0+6+#6+8'5� +0%.7&'�10� 6*'�10'�
hand property tax or other tax rebates to incentivize segregation, while on the other the levying of 
penalties or the non-collection of waste from households or establishments that do not comply.  The 
amended rules are yet to be promulgated however due to a stay from the Karnataka High Court.   
 
In 2010, the Central Public Health and Environmental Engineering Organization, a department under 
the Ministry of Urban Development (MoUD), developed a Manual on Solid Waste Management to 
assist policy and decision makers, planners, managers and technical personnel involved in SWM to 
safely and hygienically handle and dispose of MSW.  The manual has been updated in 2014 based 
on the lessons learned from implementation of the original MSW 2000 Rules in ULBs.  The MoUD 
has subsequently issued an advisory to this effect (Oct-2013).   
 
The following additional regulations also relate to the provision of MSW and are briefly introduced: 
 

Hazardous Waste (Management and Handling) Rules 2008 
These rules mandate occupier (generator) responsibility for the safe handling of hazardous 
wastes that they generate.  
 
E-Waste (Management and Handling) Rules 2010 mandates 
These rules require municipal corporations to segregate E-waste from general MSW and 
ensure diversion to authorized collection centers, dismantlers or recyclers.  
 
National Environment Policy, 2006 (NEP) 
The NEP identifies MSW as a primary cause of soil pollution and recommends an action plan 
to strengthen the capacities of ULBs to segregate, recycle and reuse.  It also recognizes its 
positive impacts on the welfare of safai-karamcharis (workers involved in the recycling sector).  
It supports the establishment of sanitary landfills, the competitive outsourcing of SWM services, 
and the legal recognition and strengthening of the informal recycling sector, in particular by 
enhancing their access to institutional finance and relevant technologies. 
 
National Action Plan for Climate Change, 2008 (NAPCC) 
One of the eight missions of the action plan is to improve the sustainability of SWM.  It 
emphasizes the provision in the NEP to legally empower the informal recycling sector, which it 
4'%1)0+5'5�#5�6*'� ?$#%-$10'�1(� �0&+#@5�*+)*.;�'(('%6+8'�4'%;%.+0)�5;56'/@�� ��0'�1(� 6*'�)7+&+0)�
24+0%+2.'5�1(�6*'�������+5�?2416'%6+0)�6*'�2114�#0&�87.0'4#$.'�5'%6+105�1(�51%+'6;�6*417)*�#0�
+0%.75+8'�#0&�5756#+0#$.'�&'8'.12/'06�564#6');��5'05+6+8'�61�%.+/#6'�%*#0)'@�� 
 
Water (Prevention and Control of Pollution) Act, 1974 
This Act establishes the central and state level pollution control boards, whose responsibilities 
include managing water quality and effluent standards, as well as monitoring water quality, 
prosecuting offenders and issuing licenses for the construction and operation of certain 
facilities. Additionally, the Water (Prevention and Control of Pollution) Cess Act, 1977 and 
amendments thereon make provision for the levying and collection of cess (tax) on water 
consumed for the processing, treatment and disposal of MSW. 
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Air (Prevention and Control of Pollution) Act, 1981 
This Act and its amendments mandate the need to obtain consent from the SPCB to establish 
processing plants and disposal facilities, and to address environmental impacts caused by 
incineration plants, compost plants and landfill sites. 
 
The Environmental (Protection) Act, 1986 
This Act and its subsequent notifications are applicable to the entire Indian territory as an 
umbrella act to protect and to conserve the environment.  It mandates environmental impact 
assessments (EIA) for SWM development projects.  
 
The Environmental Impact Assessment (EIA) Notification 2006 
SWM processing and disposal sites require environmental clearance from state level EIA 
authorities as per EIA Notification 2006, hence this notification will be applicable during 
development of new processing and disposal sites. 
 
Forest (Conservation) Act 1980 
This Act protects natural forest areas requiring Government clearance for designation changes.  
 
The Air (Prevention and Control of Pollution) Act, 1981 
The Act empowers SPCBs to establish air quality standards and prosecute offenders.  
 
Noise Pollution (Regulation and Control) Rules 2000 
These rules mandate a complaints mechanism and action against violators for noise levels that 
exceed ambient noise standards by 10dB (A) or more as compared to prescribed standards.  
 
Biological Diversity Act, 2000 
This Act prevents persons undertaking biodiversity related activities without approval from the 
National Biodiversity Authority.  
 
Ancient Monuments and Archaeological Sites and Remains Rules, 1959 
These rules protect monuments and archaeological sites, as administered by the Department 
of Language, Art and Culture. 
 
Public Liability Insurance Act, 1991 
The purpose of this Act is to provide public insurance liability for accidents occurring from the 
handling of hazardous substances.  
 
Hazardous Wastes (Management, Handling and Trans-Boundary Movement) Rules, 2008 
These rules mandate the safe handling, movement and disposal of hazardous waste.  
 
Batteries (Management and Handling) Rules, 2001 
These rules provide for the safe handling and disposal of batteries due to their potential 
toxicity.  They mandate collection and processing through authorized recyclers. 

 
It is important to note that the NEP and NAPCC are relatively exceptional in their recognition of the 
importance of the informal sector in community SWM and recycling, and in emphasizing inclusive 
growth. Most other legislation and documents however appear to fall short in this context, relegating 
to the sidelines the provisions relating to the informal sector. The lack of emphasis on the informal 
recycling sector in the MSWM Rules, 2000 and 2013 (Draft) is also an indication of the relatively low 
priority accorded to the informal sector in SWM provision generally.  
 
Although an extensive regulatory framework exists in the sector, its enforcement appears deficient 
and sometimes almost non-existent.  A decade has lapsed since the time limit ran out for physical 
implementation of aspects of the MSW 2000 Rules (Dec-2003), yet many cities are yet to implement 
these measures. Given the lack of in-house capability of municipal authorities and paucity of 
resources, there have however been attempts to achieve compliance by outsourcing services to the 
private sector and NGOs, and by providing SWM services such as door-to door collection, street 
sweeping, the secondary collection and transfer of MSW, composting, and MSW disposal. 
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Regarding Bhopal, and in response to public interest litigation (PIL), BMC has recently submitted its 
intention to close the existing Bhanpura dumpsite, and develop a new treatment and disposal site. In 
an order dated August 2014, the National Green Tribunal (NGT) has apparently given BMC six 
months to complete this process.   
 
3.5 Institutions and Public Private Participation 

The 74th Constitutional Amendment Act, 1992 has imparted constitutional status to Urban Local 
Bodies (ULBs) and has assigned appropriate functions to them. The amendment has resulted in 
defining a relationship of ULBs with the State Government with respect to their functions and powers, 
ensuring of timely and regular elections and arrangements for revenue sharing and so on. Under this, 
the ULBs have been made responsible with additional powers to play a key role in the preparation of 
local development plans and carry out SWM functions including MSW collection, transfer and 
disposal. Additionally, the ULBs are responsible for carrying out programs to ensure social justice as 
envisaged in the Twelfth Schedule of the Constitution, This is facilitated by Section 243 (W) of the 
74th Constitutional Amendment Act, 1992. 
 
In the last two decades of implementation of the 74th Constitutional Amendment, BMC has been 
effectively tackling the intricacies of urban governance and successfully embarking upon 
decentralization in improving the %+6;@5� .+8+0)� '08+410/'06�� � Good governance in SWM requires 
transparent, accountable, efficient, and effective institutions. SWM is often cited as one of the most 
visible indicators of the state of urban governance.  Institutional arrangements for SWM cover 
organizational structures and roles and responsibilities of agencies involved in various aspects of 
SWM, including inter-agency coordination, procedures and methods, capacity, private sector and 
citizen involvement. Institutional arrangements cover the laws, regulations and policies implemented 
by concerned organizations to plan and manage their activities to fulfill their mandates on SWM 
leading towards preserving environmental quality and protecting public health.  
 
Also, with the increasing rate of MSW generation and the MSW Regulations 2000 (for recycling and 
recovery, management and source reduction by intervening at production and consumption level), 
various institutions have been involved in one or more aspects of the SWM chain.  The core 
functions of SWM services can be categorized into two broad areas.  Firstly, direct waste 
management related services: this category primarily deals with the provision of services for different 
stages of the waste management chain, including collection, transportation, pre-treatment, recycling, 
recovery and disposal.  Secondly, support services: services that indirectly enhance the 
effectiveness and efficiency of work and include, for example, awareness raising, knowledge 
management, technical expertise, financing and so on.  Institutions involved in SWM service 
provision in Bhopal are summarized in Figure 19. 
 
 

 
 Figure 19: Institutions Involved in Bhopal SWM Provision 
 
As shown in the organization structure (Figure 20), although several BMC departments are involved 
in providing direct SWM services, it is the Health Department that has primary responsibility for SWM 
service provision.  It is responsible for collection, transportation and disposal services in each of the 
15 zones. Headed by an Additional Commissioner, the department has three health officers who 
among them are in charge of SWM services for all 15 zones.   
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Figure 20: BMC Health Department Organization Chart 
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Under the health officers are 15 assistant health officers who are responsible for SWM activities in 
each respective zone.  Each zone then has on average five wards, and ward-level supervisors are 
responsible for ensuring that SWM activities are carried out in each of the wards.  Each ward is 
provided with an average of 40 MSW collectors who perform primary waste collection at the 
household level.  Each collector is allotted approximately 200 houses for door-to-door MSW 
collection.  SWM service delivery is therefore planned on a zonal basis, with a cascading 
management system of health officers and sanitary inspectors and their assistants within each zone, 
and then within wards in each zone.  
 
The Transport Department owns all the vehicle and equipment assets of BMC.  The Mechanical 
Department maintains the vehicles and equipment at their own workshop.  Of late, the Technical 
Department is also carrying out certain tasks related to planning and design aspects of SWM 
improvements to meet the requirements of the MSW Rules 2000.  BMC has, at times, also hired the 
services of non-governmental organizations (NGOs) to carry out collection. Further, as discussed 
earlier, an informal private sector has been and is traditionally involved in recycling, and to support 
their activities the collectors employed by the BMC are allowed to sell the recyclables collected 
during their daily collection activities.    
 
The SWM support services including awareness raising, knowledge management, technical 
expertise and financing are in the nascent stage and the requirements for the support services are 
expected to pick up once the BMC embarks on the journey to implement an improved SWM system 
in Bhopal to meet the MSW Rules of 2000.  In this regard, it should be noted that the BMC has 
looked towards both international and domestic agencies for the procurement of technical expertise 
necessary to improve the provision of SWM services.  This assignment is part of this process.   Other 
#)'0%+'5�+081.8'&�+0��*12#.@5��!��5'%614�+0%.7&'�6*'�(1..19+0)� 
 

Ministry of Urban Development (MoUD) 
The MoUD formulates and administers rules and regulations relating to urban development 
and housing, including SWM. It has formulated a Manual on Solid Waste Management to 
assist policy and decision makers, planners, managers and technical personnel involved in 
SWM to safely and hygienically handle and dispose of MSW.   

 
Central Pollution Control Board (CPCB) 
The CPCB is a statutory authority attached to the MoEFCC. Its responsibilities include:  
� Planning and implementing water and air quality programs. 
� Advising central Government on water and air quality programs. 
� Setting air and water standards. 
� Coordinating SPCBs. 
� For SWM, its role is only advisory, while BMC is responsible for adhering to the standards 

established by the Madhya Pradesh Pollution Control Board (MPPCB). 
� Coordinates with SPCBs and Pollution Control Committees in the review and enforcement 

of standards and guidelines. 
� Prepares a consolidated annual review report regarding implementation of the SWM rules. 

 
The Madhya Pradesh Pollution Control Board (MPPCB) 
The MPPCB has the mandate for environmental management at the state level, with emphasis 
on air and water quality.  It is responsible for: 
� Planning and implementing state-level air and water initiatives. 
� Advising state Government on air, water and industry issues. 
� Establishing standards based on national minimum standards. 
� Monitoring and enforcing State activities under the various environmental acts.  
� Conducting project public hearings as defined by the EIA Notification 2006. 
� Issuing No-objection Certificates (NOC) for industrial developments. 

 
Ministry of Environment, Forest and Climate Change (MoEFCC) 
The MoEFCC administers and implements Government policy on environmental management, 
conservation, ecologically sustainable development and pollution control.  Established in 1985, 
it reviews and approves environmental impact assessments (EIAs), and formulates new rules 



Final Report                   Bhopal Solid Waste Management Pre-Feasibility Study 
 

 
 

REG-6293 Page 22 
 

and guidelines pursuant to Government legislation. It has regional offices that are responsible 
for collating information relating to EIA@5, pollution control measures, and the environmental 
protection of conservation areas including wetlands.  
 
Madhya Pradesh State Forest Department (MPSFD) 
The MPSFD is responsible for the protection and management of forest designated areas 
within the state.  It designs and implements plans and policies relating to the conservation, 
protection and development of the forest areas.  
 
State Knowledge Management Centre on Climate Change 
The Government of Madhya Pradesh has established a State Knowledge Management Centre 
on Climate Change (SKMCCC) at the Environmental Planning and Coordination Organization 
(EPCO) under the Department of Housing and Environment.  The SKMCCC has prepared a 
Madhya Pradesh State Action Plan on Climate Change (SAPCC) which among others has 
identified the SWM sector as one of the key sectors that can be taken up to reduce GHG 
'/+55+105�#0&�/+6+)#6'�6*'�5'%614@5�+/2#%6�10�%.+/#6'�%*#0)'�� 

 
In Bhopal, apart from the extensive recycling sector that is exclusively operated by the private sector, 
the entire SWM collection, transfer, treatment and disposal system is operated by BMC without 
further private sector intervention.  Annex 5: SWM Institutional Status provides an analysis of the 
status of SWM institutions.  
 
3.6 Financing and Cost Recovery 
 
3.6.1 Municipal Finance of BMC 
 
The financial sustainability of infrastructure investments is determined based on ���@5 ability to 
sustain investments from municipal funds, through for example, debt servicing, equity contribution 
and operation and maintenance (O&M). Most of the projects undertaken by municipalities across 
India are not financially viable if recourse is taken to project revenues. Municipal taxes and non-tax 
revenues generally supplement the shortfall in debt repayment and O&M costs. Financial 
sustainability analysis for BMC is therefore based on its ability to pay for the project costs. 
 
The Structure of Municipal Finance in BMC: The review of finances involved a time-series 
analysis of the income and expenditure of BMC to ascertain the trends and the major sources and 
uses of funds. In addition, certain key financial indicators relating to own-source income and debt 
servicing are considered in assessing its financial performance. The booking of transactions in BMC 
is carried out under major and minor heads. BMC performs a series of obligatory and discretionary 
functions according to the powers vested through the Madhya Pradesh Municipal Corporation Act, 
1956. Under the Act, BMC is empowered to levy taxes and rates. This Act allows BMC to levy 
property tax, duty on transfers of immovable property in the shape of an additional stamp duty, tax on 
advertisements and so on.  The Madhya Pradesh Municipal Corporation Act, 1956 was amended 
further in 2011 (Madhya Pradesh Bill No: 34 of 2011) for the municipal accounts internal audit 
provisions.   
 
Within the 74th Constitutional Amendment, ULBs are accorded a constitutional status, and are 
expected to function as local self-government to provide better governance. The Act has special 
provisions relating to water and conservancy taxes.  By virtue of the Act, BMC has powers to levy 
user charges, subject to its consistency with the bylaws. With the backdrop of the 74th Amendment 
and the support o(��1���+0�6*'�(14/�1(�?0#6+10#.�/70+%+2#.�#%%1706+0)�/#07#.5@��the Government of 
Madhya Pradesh (GoMP) has introduced a double entry accrual accounting system, and BMC is 
following this. Various items on the balance sheet can now be bifurcated into various components, 
and information for different periods is available through the double accounting system. This 
facilitates fast and efficient strategic decisions.  While ULBs are service organizations, the efficient 
management of municipal finances is imperative to service the urban populace. Key sources of 
revenue consist of taxes, fees, user charges and state transfers; key expenditure items are staff 
salaries, establishment charges, and infrastructure O&M. 
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BMC Revenue Income and Expenditure Summary 
 
Figures 21 and 22 summarize the revenue income and 
expenditures of BMC. It is based on information 
provided by BMC covering fiscal years (FY) 2009 to 
2013. The compounded annual growth rate for revenue 
income is 19.12% and for revenue expenses is 7.18%. 
The growth rate of income is more than the growth rate 
of expenses, which shows that the financial position 
would improve if this trend prevails. However, BMC 
should take adequate care that the expenses are met to 
the minimum required level to perform its services. 
 

 
Figure 21: Revenue Income  
Versus Revenue Expenses 

 
 

 
  

Figure 22: BMC Consolidated Income and Expenditure Statement 
 
As indicated above: 
 

� The growth rates of all categories of revenue are more than 15%, which is above the inflation 
rate, thus is a good sign. 

� However, the dependency on external sources is high for BMC. The own-source income is in 
the range of 36% to 40% and the external dependency is in the range of 60% to 64%. Thus 
BMC has to take the necessary steps to improve its income from its own sources.  

� The growth rates of all categories of revenue expenditure exceed about 7%, which is close to 
the inflation rate, thus is a good sign  

� However, the share of expenditure on personnel and administration is increasing rapidly from 
43% (FY 2009) to 64% (FY 2013), and funds available for municipal service O&M is reduced 
from 57% to 36% during the same period. This trend needs to be corrected to ensure that 
additional funds are available for municipal service O&M.  

 
The financial performance of BMC is evaluated on the basis of three financial ratios: 
 

� The operating ratio, to assess whether BMC will be in a position to meet all its expenses 
from the income generated. In this case, the ratio of total expenditures (TE) to total revenues 
(TR) is 0.84. This indicates that BMC can cover its expenses within the revenues generated. 
In the year 2008-09, the operating ratio indicated that BMC had an operating deficit for that 
year. The primary cause may be the payment of higher interest for a loan availed from a 
commercial bank (IDBI Bank), combined with lesser contributions from assigned income, 
which is an external source of income. 

� The second indicator measures prudent financial management of the city.  ULBs should not 
spend more than 30% of their income on debt service. In this case the average DS/TR ratio 
is 6.35%. 
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Fig!1X3:!Revenue!Income!Vs!Revenue!
Expenses!

Revenue!Income! Revenue!Expenses!

FY09 FY10 FY11 FY12 FY13

Tax Revenue 583.42 529.83 747.53 953.61 1,020.67
Assigned Revenue 745.65 968.88 1,279.81 1,303.94 1,538.13
Rental income from Municipal Properties 46.67 97.33 136.03 104.67 103.26
Fees and User Charges 72.58 144.16 99.45 176 156.39
Sale and Hire Charges 11.33 7.55 16.86 18.52 25.82
Revenue Grants 333.8 440.08 353.05 573.23 757.88
Interest Earned 2.22 2.47 1.46 6.26 0.99
Other Income 2.22 2.72 7.53 11.82 16.26
Total!Revenue!Income 1,797.88 2,193.02 2,641.72 3,148.04 3,619.40

Establishment Expenses 665.89 747.28 1,068.33 1,204.10 1,378.67
Administrative Expenses 170.85 169.66 202.41 237.29 290.96
Operations and Maintenance 875.77 1,018.20 767.36 617.42 810.54
Interest & Finance Charges 173.61 67.87 21.56 24.72 6.34
Program Expenses 11.31 12.11 11.56 12.17 30.61
Revenue Grants and Contributions 64.32 59.05 31.16 18.08 71.43
Total!Revenue!Expenses 1,961.75 2,074.17 2,102.39 2,113.78 2,588.55

Revenue!Surplus/Deficit X163.87 118.85 539.32 1,034.26 1,030.85

Details Actual!Performance!(Rs.!Million)



Final Report                   Bhopal Solid Waste Management Pre-Feasibility Study 
 

 
 

REG-6293 Page 24 
 

� The third indicator determines whether BMC is in a position to service its debt efficiently. The 
average Debt Service Coverage Ratio (DSCR) is 3.65, which is well above the accepted 
general financial practice for noncommercial organizations (1.25) in India.  

 
Similarly, the capacity of BMC to implement the proposed project was assessed by projecting the 
likely income and expenditure, and by including the impact of the proposed project with a tentative 
cost of INR 3,056.85 million (US$ 49.12 mn) (70:30 debt to equity)11. The analysis of key financial 
ratios indicates that the financial position of BMC is comfortable regarding the proposed SWM 
project. Figure 23 shows the minimum, maximum and average ratios for past and future years in the 
base case. More detailed information is provided in Annex 6: BMC Municipal Financial Analysis. 
 

 
 
3.6.2 Financial Analysis of the Existing SWM Operations of BMC 
 
As a cost recovery measure, BMC implements a conservancy charge for households where door-to-
door MSW collection services are provided.  Details of the income related to the conservancy charge 
and the status of conservancy charge cost recovery are provided on Figures 24 and 25. 
 

 
 

Figure 24: Potential User Charge Income 
!
!

!
! Notes: 

\a Calculated on the assumption that 65% of total households pay Rs. 30 per month for MSW functions. 
\b Conservancy tax for 2013 is extracted from BMC account statements and projected for 2014. 
\c. Based on discussions with BMC. 
\d. Waste generated in BMC is 802.35 TP. 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
11  A 70:30 debt-equity ratio is considered just to show that even with 70% loan the Corporation can withstand the 

burden. If the loan % reduces then the ratios will actually improve. 

Census population (2011) 1,798,000
Census Household (2011) 383,000
Persons per household 4.7
Estimated Population (2014) 1,963,000
Estimated household (2014) (With 4.7 family size) 418,147
No. of household pay user charges (65% of total households) 271,796
User charges per household (Rs./mont/household) 30
Income from user charges (Rs. million/annum) 97.85

Rs. Million Rs./Ton\d Rs./Household      
/Month

Income from user charges\a 97.85 69.68 20
Conservancy tax (2014)\b 20.14 334.11 4
Total income generated for MSW 118.25 403.79 24

Establishment expenses\c 300 1,024.39 60
O&M expenses\c 292 997.07 58
Total expenses for MSW 592 2,021.46 118

Deficit -473.75 -1,617.67 -94
O&M Coverage 20%

Income

Expenses
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Figure 25: Approximate Status of SWM Cost Recovery 

 
The current status is therefore summarized as follows: 

 
� The income currently being generated covers only 20% of the O&M expenses for SWM. 
� The average income generated per household (overall) is Rs. 24 per month as against the 

average expense of Rs. 118 per household. 
� The average income per ton of MSW generated is Rs. 403.70, as against the current average 

expenses of Rs. 1,617.67 per ton of MSW. 
� The above results are based on the expenses incurred towards the current operating 

procedures. However, when the proposed project is implemented, then the cost per 
household may change based on the measures taken in the new project. 

 
3.7 International Assistance to the SWM Sector 
 
Various funding agencies, including ADB, DFID, JICA and the World Bank, are involved in about 16 
projects in the state of Madhya Pradesh, and an additional 24 projects are currently in the pipeline for 
approval. These projects are being executed in various sectors including urban development, energy, 
water resources and rural development. A summary of three relevant, ongoing urban improvement 
projects follows:  
 

Urban Water Supply and Environmental Improvement Project for Bhopal, Gwalior, 
Indore and Jabalpur (ADB): The project promotes sustainable growth and poverty reduction 
in four project cities of the state (Bhopal, Gwalior, Indore and Jabalpur), and thereafter in other 
cities of the state. With an estimated cost of US$ 303.5 million, the project includes three parts: 
 

� Urban water supply and environmental improvements including urban water supply, 
sewerage and sanitation, storm water drainage, and solid waste management12.  

� Capacity building through community engagement programs, co-financed by the United 
Nations Human Settlements Programme (UN-HABITAT). 

� Project implementation assistance at the state and city level. 
 

Madhya Pradesh Urban Infrastructure Investment Programme (DFID): The program is a 
three-year partnership program (2013-15) between DFID, the UK Government and the 
Government of Madhya Pradesh to provide sustainable and equitable access to water and 
sanitation, and reduce the disease burden on children in urban areas of the state. The 
estimated program cost is £ 27.4 million. The program builds on the recently completed 
Madhya Pradesh Urban Services for the Poor Programme (MPUSP): a six year program from 
2006 to 2012. The expected outcomes of the program are to: 
 

� Provide additional poor people with sustainable access to improved and clean drinking 
water and sanitation facilities. 

� Catalyze private sector investments towards the improvement of basic service delivery 
in urban areas, targeting the urban poor. 

� Enable cities to generate additional own-source revenues. 
� Increase the number of people benefitting rrom improved frontline municipal services. 
� Leverage central and state Government resources for urban development, at least half 

of which is to target the urban poor. 
� Empower urban poor women and enhance their access to credit and land tenure. 

 
Madhya Pradesh Urban Services Improvement Program (ADB): This is a recently 
approved ADB TA project (TA No. 8816) RBL program of the Madhya Pradesh Urban Services 
Improvement Program (42486-014). The program provides improved and sustainable water 
supply, sanitation and SWM services to about 2 million people in selected service clusters of 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
12  The SWM component includes (i) the supply of community waste collection containers, (ii) the supply of compactor 

trucks and dumper placer vehicles, and (iii) civil works to construct sanitary landfill sites with provision of equipment 
and other facilities for handling refuse. 
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the state: enhancing capacity and strengthening institutional systems. The program is expected 
to provide finance of about US$ 266 million. 
  

4.0 Recent Developments ��!��$������ !��)#�������$ " 
 
A number of recent developments impacting 10� �*12#.@5� �!�� sector are incorporated in the 
proposed SWM investment package going forward.  These are briefly summarized as follows. 
 

National Green Tribunal (NGT): Established in 2010, the NGT is a specialized body that 
handles environmental and natural resource disputes in order to provide expeditious justice 
and reduce the burden of litigation in the higher courts.  In this context, a case has been filed 
against BMC, the Urban Administration Development Department (UADD) and the MP State 
Pollution Control Board, claiming that the Bhanpura dumpsite violates the MSW (Management 
and Handling) Rules 2000 on many counts, and is unauthorized and illegal.  As a result, the 
NGT has issued directives to (i) immediately proceed to develop an alternative facility (the 
Adampur-Chauni facility) in compliance with relevant environmental and other laws, (ii) close 
the Bhanpura dumpsite in accordance with relevant laws, including the remediation of 
environmental and public health impacts13, and (iii) in the interim, implement measures at the 
Bhanpura facility to improve conditions, including the provision of protective health checkups 
and safety gear to employees, and implementing fire control measures.  At that time, the NGT 
provided BMC a six-month period to develop an implementation plan for the improvements.  
 
BMC have responded by providing fire control measures at the facility, and by committing to 
prepare a detailed project report regarding an integrated SWM project for Bhopal that meets 
the requirements of the MSW Rules 2000.  BMC have also committed to develop the Adampur-
Chauni site and have assured the NGT that the community affected by involuntary resettlement 
caused by new facility development will be provided with adequate alternative facilities and 
compensation in accordance with the law.  BMC has also recently commenced earthmoving 
activities at the Bhanpura site, involving the excavation and moving of existing MSW14. 
 
Swachh Bharat Abhiyan (Clean India Mission): Launched in Oct-2014, this initiative 
4'24'5'065��0&+#@5�.#4)'56�#0&�/156�%1/24'*'05+8'�%.'#0.+0'55�&4+8'��+0%.7&+0)�6*'�0#6+109+&'�
involvement of millions of people in order to build capacity and awareness of sanitation issues 
and provide for the construction of an unprecedented number of sanitation facilities.  Improved 
SWM is one of its key objectives, and therefore the proposed investment project is central to 
achieving this objective in Bhopal. Under the program, national Government can also provide 
financial assistance in the form of viability gap funding (VGF) or in special cases, a grant for 
qualified projects. Through the VGF modality, the national Government can provide up to 20% 
grant funding, with state Government also contributing matching grants of variable amount.  To 
obtain funding, projects have to be economically justified, but fall short on financial viability.  
Both BMC and UADD are keen to explore this funding opportunity for the investment project. 
 
The Rise in Public Private Partnerships (PPP): Throughout India, municipalities are opting 
to involve the private sector in design-build-finance-operate (DBFO) modalities for SWM. 
Driven largely by the technological and operational challenges of SWM systems, municipalities 
are adopting a range of commercial structures to involve the private sector.  These include 
single concession contracts (14�#�%+6;@5 entire SWM system, to multiple contracts where private 
sector entities are responsible through concession for part of a system, such as MSW 
collection and transfer in a particular collection zone of a city, or the operation of a specific 
treatment and disposal facility.  PPP intervention in �*12#.@5� (7674'� �!�� 5;56'/� +5� now 
considered a priority for the UADD and BMC: they consider it essential in order to provide the 
needed technical and managerial expertise, and to share in the financial and operational risks. 
 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
13  Including leachate collection, treatment and disposal; landfill gas collection and flaring; and environmental 

monitoring and remediation in respect of atmospheric, lands, and ground and surface water quality.  
14  It is essential that these earthworks are conducted in accordance with appropriate environmental and health 

and safety practices and procedures, as required under the law. 
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Residual MSW Treatment and Disposal Technology Uncertainty: Throughout India, there 
is uncertainty and in some cases confusion regarding the selection of MSW treatment and 
disposal technologies.  This is driven in part by the MSW Rules 2000 that mandate the 
recycling, treatment and processing of residual MSW, and the apparent prohibition on the 
.#0&(+..+0)� 1(� 14)#0+%5� 9#56'� (4#%6+105�� � �5� �0&+#@5���W has high concentrations of organic 
waste, many MSW treatment technologies have been pilot tested, most with mixed and often 
poor results.  Selecting the most appropriate, affordable and therefore sustainable technologies 
is therefore a key issue for BMC. 
 
State Clustering Initiative: Due largely to the geographically dispersed urbanization pattern in 
Madhya Pradesh, there is a strong statewide focus 61� ?%.756'4@� %+6+'5�� 61905� #0&� 74$#0�
conurbations together in order to achieve critical mass in the provision of urban services.  This 
is most relevant in the SWM sector, where it is essential to achieve critical mass, particularly in 
terms of centralized residual MSW treatment and disposal facilities.  For this reason, the 
development of the Bhopal SWM system has also included initial analysis of urban areas 
surrounding Bhopal, with the potential to provide these outer lying areas with MSW treatment 
and di5215#.�%#2#%+6;�6*417)*�6*'�5*#4+0)�1(��*12#.@5�64'#6/'06�#0&�&+5215#.�(#%+.+6;� 
 
�� !��)#�
'!���������$(� �5�&+5%755'&�24'8+175.;�����@5�,74+5&+%6+10�*#5�4'%'06.;�':2#0&'&�
to incorporate a number of outer lying urban areas, particularly the urban conurbation of Kolar 
to the south of the city.  For the SWM system, this therefore provides two key challenges: 
firstly, that of continually integrating new areas into the existing SWM zonal system, and 
secondly, providing SWM services to these less populated, peri-urban areas. 

 
In summary, these developments are relatively unique to the Bhopal SWM system, and have been 
fully incorporated in the design development of the proposed SWM investment program. 
 
5.0 Proposed Investment Project 
 
5.1 Introduction 
 
The proposed investment project, outlined in this section, includes physical components and systems 
as well as SWM sector support programs that are vital to develop and successfully implement the 
recommended SWM system over the long term. This recommended system has been formulated to 
this PFS development level in order to provide BMC with an integrated system concept and outline 
cost estimates that can be expeditiously developed through subsequent full feasibility assessment.  It 
is also emphasized that it is the current intention of BMC to engage the private sector to design, build 
co-(+0#0%'�#0&�12'4#6'�6*'�%+6;@5�'06+4'��!��5;56'/� utilizing one or several commercial modalities.  
In this case, it is therefore the private sector that will desi)0� �*12#.@5� future SWM system, and 
proceed to build, finance and/or operate the system over the long term.   
 
5.2 Project Components  
 
5.2.1 Component 1: MSW Collection System 
 
Component 1, the MSW primary collection system, will provide universal MSW collection services for 
all (residential, institutional and commercial) waste generators in the city, for community transfer to 
nearby community collection centers, where it will be stored temporarily for later truck collection by 
the secondary transfer system.  As discussed earlier, the entire city currently adopts this two-tier 
method of MSW collection and transfer, rather than a single-tier system15.  From discussions, it is 
also clear that there is a strong preference for the two-tiered system to continue throughout Bhopal in 
the future.  On this basis, the entire city will therefore be served by a two-tiered system. 
 
From PFS analysis, it is also apparent that there are five broad classifications of collection zones 
currently existing in Bhopal (Figure 26).  In summary, these include (i) poorly served, densely packed 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
15  The single-tier system is where MSW is collected from generators and transferred directly to transfer stations 

or treatment and disposal facilities, without the need for community collection centers.   
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old city and slum areas, where awareness is low and collection extremely difficult, requiring manual 
collection carts, (ii) more modern, spatially planned and less dense colonies and gated communities, 
where awareness is greater, access less restricted, and overall service levels markedly higher16, and 
(iii) outer lying, lower density peri-urban areas, where services are either poor or non-existent.  
 

 
 

Figure 26: Classification of Primary Collection System Zones 
 
Evaluation of these classifications has resulted in the recommendation to adopt three different types 
of MSW primary collection system in the future in Bhopal, summarized as follows: 
 

1. System 1: A manual door-to-door collection system where in each collection area, a two-
person team will collect segregated MSW and recyclable materials on a daily basis utilizing a 
human-powered tricycle, and transport it to a designated community collection center.  Based 
10�24'.+/+0#4;�#0#.;5+5��+6� +5�'56+/#6'&�6*#6�#2241:+/#6'.;�
��2'4%'06�1(��*12#.@5�generated 
MSW will need to be collected utilizing this system, due primarily to the relative inaccessibility 
of these areas to larger vehicles.  On this basis, and assuming that each two-person 
collection area is capable of servicing an average of 250-300 households, approximately 800 
collection areas will be required around the city. 

2. System 2: An automated door-to-door collection system where in each collection area, a two-
person team will collect segregated MSW and recyclable materials utilizing a motorized 
?#7616+22'4@ for transfer to a community collection center.  Due to the increased efficiency of 
this system over the manual system, it is estimated that 750-900 households can be serviced 
in each collection area by the two-person team.  Given that an estimated 45 percent of 
�*12#.@5���!�9+..�$'�%1..'%6'&�$;� 6*+5�5;56'/��#$176�

��%1..'%6+10�#4'#5�9+..�$'� 4'37+4'& 
around the city. 

3. System 3: A direct community collection system, where waste generators themselves 
transport their segregated MSW and recyclable materials to community collection centers.  
This system primarily serves larger commercial and institutional facilities around Bhopal, and 
also gated communities and other residential areas within the city.  Given that about 20 
2'4%'06�1(��*12#.@5���!�9+..�$'�%1..'%6'&�6*417)*�6*+5�5;56'/��#2241:+/#6'.;��
��of these 
collection areas will also be required.  

 
Figure 27 provides schematics of community collection centers proposed in the project.  As shown, 
these variable sized centers will be open sided with a protective roof, include a small storage locker, 
and house covered waste collection bins.   
 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
16  In many gated communities, it is the community association that provides a primary collection service for their 

residents, paid for through community charges. 

City!Zones Population!Density!!!!!!!!!!
(persons/square!km) Existing!MSW!Collection!System Existing!

Status

Zones 2,3,4,7,8 and 9 High (15,000-36,000) Lack collection system Very poor
Old houses Significant illicit dumping
High population densities Heavy waste accumulations
Inner city core area Few BMC collection points
Several colonies BMC collection: reportedly poor

Slum areas: 383 areas High (15,000-36,000) Lack collection system Poor
Population 486,000 in 2011 Many households pay for privately

Or throw at collection point
Community cleaned by residents

Citywide, except old city Medium (around 8,000) Community association transfers waste Good
Independent households Designated collection points
Residential societies

Citywide Medium (around 8,000) Majority have collection services Good
BMC personnel: 2,800 
Work in pairs, segregate
Each 300-400 households

Primarily 11,12,13,14 Low (around 3,000) Lack collection systems Poor
Most throw at collection points
BMC services certain areas

Community!Type

1.!Old!City!Communities

2.!Slum!Areas!

3.!Gated!Communities

4.!Colonies

5.!PeriXUrban!Areas
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Figure 27: Proposed Community MSW Collection Centers 
 
It is also important to emphasize that the MSW primary collection system is designed to fully support 
informal recycling initiatives being implemented throughout the city.  Through the public awareness 
and engagement program included as an integral part of the project, waste generators will be 
encouraged to improve the source segregation of their waste in order to optimize the diversion and 
recycling of waste components by the informal sector.  The collection equipment (manual collection 
tricycles, motorized collection vehicles and collection center storage facilities) will also be 
?%1/2#46/'06#.+<'&@� 61�#..19� (14� 6*'�5')4')#6'&�5614#)'�1(� 4'%;%.#$.'�/#6'4+#.5�#0&� 4'5+&7#.���!�
(Figure 27).  
 
5.2.2 Component 2: Street Sweepers 
 
It is also proposed to include street sweeping and cleaning operations in every community MSW 
collection systems as follows: System 1 (one sweeper per area), System 2 (three sweepers per area) 
and System 3 (two sweepers per area). Initially, about 2,050 street sweepers are needed for the 
system.  Capital costs are provided in the project to provide manually operated tricycles, operational 
equipment and protective equipment for the sweepers. 
 
5.2.3 Component 3: MSW Transfer System 
 
Component 3, the MSW secondary transfer system consists of a truck fleet to collect MSW daily from 
every community collection center in Bhopal, for transfer directly to the Adampur Chhaoni treatment 
and disposal facility located to the %+6;@5�east. Further transfer system development to be conducted 
in ongoing feasibility assessment should include a transport logistics assessment during subsequent 
feasibility analysis, preferably utilizing GPS computer modeling, in order to refine the truck fleet and 
operational protocol.  At this preliminary stage however, it is envisaged that the secondary transfer 
fleet would include a total of 37 larger (14m3 capacity) refuse compactors, 61 smaller (7m3 capacity) 

Bhopal Community Waste Collection Center 

Biodegradable!!
MSW!(Green)!

Recyclable!
MSW!(White)! Other!MSW!

(Black)!

Lockable!Storage!Container:!
Collection!Cart!and!
Equipment!

Bhopal Community Waste Collection Center 

Biodegradable!!
! Recyclable!!!

Other!MSW!
Lockable!
Storage!
Container:!
Collection!Cart!
and!Equipment!



Final Report                   Bhopal Solid Waste Management Pre-Feasibility Study 
 

 
 

REG-6293 Page 30 
 

refuse compactors, and 53 hook lift trucks. In addition, three equipment yards are envisioned to 
house the vehicles, along with the provision of other ancillary equipment. 
 
5.2.4 Component 4: Adampur MSW Treatment and Disposal System 
 
PFS activities relating to SWM treatment and disposal options have included two primary activities.  
Firstly, completion of a best practices review of treatment and disposal technologies and systems 
being implemented in selected Indian cities in order to assist BMC to consider appropriate treatment 
and disposal technologies for Bhopal.  And secondly, technical analysis of the Adampur Chhaoni 
5+6'�����@5�241215'&�5+6'�1(�6*'�%+6;@5�4'2.#%'/'06�64'#6/'06�#0&�&+5215#.�(#%+.+ty. 
 
The best practices review assessed SWM systems being either considered or implemented in Pune, 
Delhi and Chennai in terms of (i) treatment and disposal technologies being adopted, (ii) overall 
SWM aspects, and (iii) the status and performance PPP initiatives.  Technologies being implemented 
in these cities include waste-to-energy (WTE), aerobic and anaerobic composting, vermi-composting, 
pyrolysis, and the production of refuse-derived-fuel (RDF). Although these cities have developed and 
tested a wide range of technologies and systems, most of them have and continue to face extreme 
difficulties in their development and long-term implementation.  In Pune, although a small-scale 
biogas project that utilizes segregated waste is reported to be successful, systems that employ bio-
composting, RDF and pyrolysis are either not commissioned or not functioning, with the former facing 
significant issues regarding the sale of end-product despite Government financial support.  In other 
cities, the potentially dangerous practice of aerobic composting is also being promoted, where finer 
(4#%6+105�1(���!�#4'�$'+0)� ?%1/2156'&@�#'41$+%#..;��9+6*�#66'/265� 61� 5'..� 6*+5�9#56'�#5� ?%1/2156@��
even though it still potentially contains a range of contaminants from the original MSW. 
 
�'52+6'��18'40/'06@5�241/16+10�1(�!���6'%*01.1)+'5�(14���!�64'#6/'06�#0&�&+5215#.17, the reality 
is that the best practices assessment only managed to identify one WTE in operation in India.  This 
facility is located in Okhla, Delhi, which after two years of operation, has managed to incinerate about 
1.7 million tons of MSW, generating about 300 million units of electricity. The facility is being 
operated by one of �0&+#@5� leading thermal power producing private companies.  During its initial 
phase of operations, the facility faced significant resistance from local residents due to stack gas 
emission and odor concerns: later resolved following State Government intervention.  Reportedly 
however, the operator currently faces commercial viability issues with the facility. Review of two other 
planned WTE facilities in Delhi (Gazipur and Narela Bawana) of similar size and technology revealed 
that after three to four years of planning and construction, neither plant is yet operational due to 
administrative and financial issues.  More information on the review is attached in Annex 7: SWM 
Best Practices Review of Selected Indian Cities.  Additional information relating to MSW 
treatment technologies in India is provided in Annex 8: Technology Assessment for Waste 
Processing: Indian Scenario. 
 
Based on the above analysis, it is clear that although new treatment technologies are being piloted in 
India, apart from conventional sanitary landfilling, the viability and long term sustainability of these 
alternative piloted technologies is yet to be proven.  Paradoxically however, the informal recycling 
sector, although facing significant health, environmental and occupational safety issues, has grown 
significantly in Bhopal, resulting in the ever-increasing recycling of considerable amounts of the 
overall waste stream.   
 
Due to this, a twin policy is recommended.  Firstly, to encourage and assist the informal recycling 
sector to continue to improve recycling efficiencies, while gradually regulating their operations and 
improving occupation health, environmental and occupational safety.  The objective therefore is to 
maximize recycling in a safe, healthy and environmentally compliant manner.  And secondly, 
regarding residual was6'� &+5215#.�� 61� '0574'� 6*#6� ���@5� planned disposal facility incorporates a 
sanitary landfill (to maximize MSW disposal security), while also providing an allocation of land at the 
facility on which various other alternative treatment technologies can be piloted.  In this way, BMC 
can be assured that they have disposal capacity for residual MSW disposal, while at the same time 
being able to pilot test other technologies within the same facility.  Should one or several piloted 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
17  Reference: Planning commission report of Waste to Energy, 2014. 
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technologies prove successful, then this can be scaled up: conversely, should it prove unsuccessful, 
then it will not affect the waste stream as the MSW can be immediately diverted to the landfill facility. 
 
BMC has secured a site for the treatment and disposal of its residual MSW18.  The site, known as the 
Adampur Chhaoni facility (facility), is located about 10-km east of the city, and about 1.2 km north of 
highway NH-86 (Figure 28).  Extending over an area of approximately 66.2 acres (27 hectares), the 
site is rectangular shaped, extending about 850 m in an east-west direction and about 135 m north-
south.  The site slopes gently to the south. Field observations indicate that it has a relatively thin soil 
cover with bedrock near to the surface. The site is sparsely vegetated.  The depth and nature of 
groundwater at the site is unknown at this time. 
 
  

 
Figure 28: Adampur Chhaoni Site Location 

 
A key issue with the site however is that the eastern part of its footprint coincides with a portion of an 
':+56+0)� 8+..#)'�� +0%.7&+0)� #� 5%*11.�� #0&� 6*'� #4'#@5� 24+/#4;� #%%'55� 41#&�� ��'8'.12/'06� 1(� 6*'� 5+6'�
therefore requires the involuntary resettlement of residents of this portion of the village, including the 
school, and the relocation of the access road to the east.  BMC has already identified a resettlement 
site located to the north of the existing village, and has commenced preparation of the relocation site, 
including the construction of its access roads.  It now plans to relocate affected persons, following the 
prescribed legal process. 
 
Another issue regarding the site is that BMC is yet to secure the access road to the facility, as it is 
clear that the existing north-south trending access road through the village to the south of the site is 
totally unsuitable for the passage of a large number of waste trucks every day.  BMC is now therefore 
evaluating several options, and this may also require the acquisition of private land. 
 
Also, although the site is exceedingly small on which to develop 6*'� %+6;@5� 64'#6/'06� #0&�&+5215#.�
facility, it has been confirmed that it is the only site available.  Further, a replacement site in Bhopal is 
now urgent for many reasons, and although it is recognized by the UADD and BMC that the facility 
will 10.;�5'48'�6*'�%+6;�(14�5'8'4#.�;'#45��+6�9+..�2418+&'�(14�6*'�%+6;@5�+//'&+#6'�0''&5�9*+.'�#�.10)'4-
term solution is developed.  On this basis, initial technical analysis has been undertaken in order to 
outline the possible layout and costs of the facility under various options. 
 
A conceptual layout of the preferred option currently being considered is shown in Figure 29.  As 
shown, a dedicated access road would lead from the NH-86 directly into the site.  A gatehouse would 
be positioned at the site entrance, and the site would be completely fenced around its perimeter to 
prevent unauthorized access.  Perimeter drainage would also be provided inside the perimeter to 
prevent run-on and run-off.  The landfill mass itself would utilize the easterly portion of the site, being 
developed in a phased manner: the schematic shows the completed facility.   
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
18  Although the site has been secured, the land and right-of-way for the access road is yet to be finalized. 
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Figure 29: Adampur Chhaoni Facility Conceptual Layout 
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The landfill would be constructed to both Indian and internationally recognized standards, and 
include a base liner system, a leachate collection and treatment system, and a landfill gas (LFG) 
collection and treatment system, with land in the western portion of the facility being utilized for 
leachate and LFG processing.  Conventional covers would also be incorporated, including a final 
cover system.  As previously stated, the landfill mass is significantly constrained by the limited size of 
the site.  The conventional slope of the landfill mass will be 1 vertical to 3 horizontal overall, 
constructed as a 1 vertical to 2 horizontal slope of 10 m height, followed by a 5m wide bench to form 
10'� ?.+(6@�� ��0� 6*+5�$#5+5�� +6� +5�%10%'+8#$.'� 6*#6� 6*'�*'+)*6� �6*+%-0'ss) of the landfill could only reach 
about 25 m to be able provide adequate workspace on its upper surface and allow sufficient grades 
on the internal haul road to the upper workspace surface.  The facility would also include a 
weighbridge, site offices and facilities, vehicle storage and maintenance facility, lighting and other 
utilities, a wheel wash, a workshop, and fuel storage area.  The landfill equipment compliment is 
envisioned to include one or several bulldozers, compactors, excavators, dump trucks and pickup 
trucks.  
 
In this preferred option, the disposal volume of the landfill would be around 1.2 million cubic meters.  
As shown, an area of about 8 hectares has also been allocated for the piloting of alternative MSW 
treatment technologies, as described previously. Should these technologies prove successful, then 
they would be scaled up at the facility.  In the event that they are not, then this area could 
conceivably be utilized in the future for the further expansion of the existing landfill.  Should this be 
the case, then the life of the facility, without further expansion of its original footprint, is estimated to 
$'�1(�6*'�14&'4�61�5+:�61�6'0�;'#45��&'2'0&+0)�10�6*'�6+/'�6#-'0�61�&+8'46�#..�1(��*12#.@5���!�61�6*'�
facility upon commissioning. This further reinforces the need in the future to expand the facility 
beyond its original footprint, in order to extend the life of the facility over the long term. 
 
BMC is now reviewing the treatment and disposal technological options available for the Bhopal 
SWM system, while planning to proceed expeditiously to secure and develop the Adampur Chhaoni 
site. It is also considering the expansion of the capture area of the facility in order to accommodate 
MSW from the surrounding regions (Figure 30). 
 
 

 
 

Figure 30:  Potential Adampur Chhaoni Facility Capture Area 
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5.2.5 Component 5: Adampur Closure 
 
As discussed previously, the small land area of the Adampur Chhaoni site severely restricts its 
longevity, possibly only serving the city for between six to ten years in its currently envisaged form.  
Due to this, facility closure works and associated costs have been included in the investment project 
and in related cost estimates.  Possible future expansion of the site through the acquisition of 
adjacent land would however increase the life of the site, and in this eventuality, these closure works 
#0&�%1565�917.&�6*'4'(14'�$'�&'('44'&�+061�6*'�(7674'�&7'�61�6*'�5+6'@5�':2#05+10� 
 
5.2.6 Component 6: Bhanpura Dumpsite Remediation and Closure 
 
In conjunction with the proposed longer-term MSW treatment and disposal initiatives, the investment 
project also includes the remediation and closure of the Bhanpura dumpsite. This represents a 
pioneering step forward for the sector, as through these joint interventions, open dumping will cease 
in the city, and the impacts of the dumpsite progressively addressed. The proposed closure works are 
envisioned to include (i) the contouring of waste mass outer surfaces, (ii) covering all exposed waste 
surfaces with a cover system, (iii) ensuring adequate drainage, (iv) as much as is practicable, 
capturing and treating leachate (contaminated liquids) and gases emanating from the facility, (v) 
regularly testing for and remediating where possible contamination identified adjacent to the facility, 
(vi) providing protective vegetation and landscaping to exposed areas, and (vii) providing security and 
fencing to prevent unauthorized access. 
 
The closure therefore includes installation of relatively complex engineered environmental systems at 
the facility. These include a landfill cover system, which is designed to provide a protective barrier, is 
erosion-resistant, and able to withstand the differential settlements endured due to the underlying 
settlement of waste.  Leachate and landfill gas collection and treatment systems will also be required; 
the former being able to mitigate to some extent the potentially significant impacts being caused by 
leachate escape through its capture and treatment, and the latter being able to capture escaping 
gases through trenches, pipes and wells in order to treat it by flaring or other methods. A groundwater 
monitoring system will also be needed at the site, envisioned to include one hydraulically upgradient 
well and at least four downgradient wells in order to monitor groundwater quality. Due to the 
conjectured shallow groundwater and the acute environmental contamination at the site, it is also 
likely that remediation of surrounding lands and water resources will be required. 
 
�0%'� 6*'� (#%+.+6;� +5� ?%.15'&@�� 6he site will need to be monitored and maintained continuously for at 
least 15-years (and usually for considerably longer) in accordance with the SWM 2000 Rules.  This 
includes the continued operation of leachate and LFG collection and treatment systems, regular 
inspections of and maintenance to the surface cover and drainage systems, and operation of 
monitoring systems19.  The monitoring systems should include the quarterly monitoring of surface 
water resources and groundwater (through sampling and testing) and atmospheric testing for landfill 
gas, in order to identify elevated contaminant releases from the facility. In the event that a release is 
detected, verification monitoring should then be undertaken to confirm its characteristics and extent.  
Confirmation of this should then lead directly to the design and implementation of a remediation 
program, which can be technically complex and relatively costly.  
 
SWM Support Programs 
 
5.2.7 Support Program A: Public Awareness and Engagement Program 
 
SWM is an activity in which public participation holds the key to success: it can only be successful 
with active, sustainable and long-term community participation. The solution is not actually in the 
hands of one stakeholder, but depends on the interests and participation of all stakeholders. To 
economically and efficiently operate a SWM program, regardless of the strategy, requires significant 
cooperation from waste generators.   An awareness and engagement program therefore requires not 
only the involvement of SWM technical staff, but also of the whole of civil society, citizens, 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
19  This can be costly, in particular, the operation and maintenance of leachate, contaminated surface water and 

contaminated groundwater collection and treatment systems.  
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businesses, and industries that are generators of MSW, as the impacts of this can directly affect their 
health, environment and quality of life. The awareness program also requires a ?decentralized 
approach@ that needs active citizen participation rather than mere ?democratic representation@. The 
awareness campaign also needs to be based on actual stakeholder behavior, practices, needs, and 
local arrangements best suited to particular target groups.  This is most essential in order to facilitate 
improved services to low-income groups liv+0)�+0�5.7/5��+44')7.#4�%1.10+'5��#0&����@5�0'9.;�#&&'&�
wards and villages.   
 
5.2.8 Support Program B: Recycling Support Program 
 
A recycling support program is also included as a vital component of the investment project.  The 
objective of the program is two-fold: firstly to improve recycler and waste worker awareness and 
engagement with the system and progressively improving health and safety, social and 
'08+410/'06#.�24#%6+%'5�6*#6�#4'�#224124+#6'�(14��*12#.@5�4'%;%.+0)�5;56'/.  And secondly, to support 
the recycling sector to progressively improve recycling efficiencies and long-term sustainability.  This 
will include for example, (i) research, pilot-testing and where applicable the scaling up innovative 
recycling schemes, such as segregated green waste aerobic composting, food waste processing and 
plastics processing, (ii) evaluation of downstream markets and operators to ensure that the system is 
free from cartels and price fixing that impact informal recycling communities, (iii) in conjunction with 
the public awareness and engagement program, media outreach campaigns to promote waste 
material segregation, and (iv) the gradual pilot testing of waste minimization strategies. 
 
5.2.9 Support Program C: Institutional Support Program 
 
An extensive institutional strengthening program will be necessary in order to completely transform 
the existing SWM institution within BMC into a fully functioning utility, capable of managing the SWM 
improvements and expansion into the future.  As BMC is also planning to engage the private sector 
through PPP concession to operate the entire SWM system, then expeditious transformation will be 
4'37+4'&�61�64#05+6+10�+6�(41/�#�.#4)'.;�?+/2.'/'06'4@�(1%75�61�10'�1(�?%1064#%6�/#0#)'4@���+)74'�
�).  
 

 
 

Figure 31����)#�Institutional Transition 
 
In addition, the PPP process will require different skills for the various development phases of the 
process: planning and design, procurement, project implementation, project operations, and facility 
closure as shown in Figure 32. 
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Figure 32����)#��"��#�$� ������#! �#�����$��# 

 
The overall institutional structure will also need to change dramatically.  The functions and roles 
associated for implementing PPP models in SWM include procurement management, contract 
management, SWM system sustainability, media and public outreach and grievance redressal.  The 
details of these functions and roles associated with the PPP model in SWM are provided in Annex 5: 
SWM Institutional Status. 
 
The functions and roles to be performed by the BMC to ensure efficient SWM services under a PPP 
arrangement require innovations in the organizational structures, staffing plans and job descriptions 
at all levels.   Figure 33 provides an initial concept of how the institution could be structured to most 
effectively manage the SWM sector and system.   
  

 
 

 
Figure 33��� ##�������#$�$%$� �����$"%�$%"�� ����)#����	�!�"$���$ 

 
Headed by an Additional Commissioner, this could include a core team organized in a range of 
departments including technical monitoring, media and public outreach, social and community 
issues, monitoring and evaluation, contract management, management information systems, and 



Final Report                  Bhopal Solid Waste Management Pre-Feasibility Study 
 

 
 

REG-6293 Page 37 
 

financial and accounting.  The utility could retain its key field management team, including its health 
officers, their assistants and ward supervisors. At this stage, it is envisioned that a total of 130 
personnel would be necessary to provide the SWM services throughout the city of Bhopal under the 
PPP model.  BMC could also opt to retain its full time sanitation workers (1,112 in total) to be 
assigned in drain cleaning, street sweeping and other municipal cleaning activities.  However, PPP 
implementation will also require the transitioning of several thousand contract workers from BMC to 
the private sector.   The core team also requires professionals who are not formerly or presently part 
of the BMC team.  Hence, it is required to recruit over 20 professionals over the short-term, covering 
various disciplines including technical, legal, finance, environmental, social, media and IT.   
 
The effectiveness of SWM services in Bhopal depends upon an appropriate distribution of functions, 
responsibilities, authority and revenues amongst all stakeholders, as well as entities within the city 
such as zones and wards. This is important when key decisions involving PPP and / or clustering are 
centralized, while the responsibility for operation and maintenance remains at the local level. In order 
to ensure that SWM in Bhopal is responsive to the local needs, the BMC should build the necessary 
capacity within the organization to make effective decisions on financial, administrative, procurement 
and implementation aspects. Accordingly, an institutional support program is proposed to improve 
employee efficiency through appropriate training and operations rationalization and enable the plan 
to be implemented at the ground level through appropriate and specialized training to all the 
stakeholders.  In this regard, it should be realized that planning and implementation of such a 
program is a time consuming exercise and should be planned and implemented properly by the BMC 
through assistance from specialized institutions.    
 
The BMC is therefore, for the first time, planning a major overhaul in the SWM management system.  
For this, knowledge of new technology and methods along with training on various aspects at all 
levels and covering all stakeholders is necessary.  Additionally, short and medium term courses 
should be designed and provided for sanitation workers and supervisory staff.  Moreover, in 
conjunction with the public awareness and engagement program, the solid waste collectors (rag 
pickers) should also be provided with appropriate training that covers various issues including health 
and safety aspects involved in solid waste collection.  Specialized will also be conducted for the BMC 
staff and administrative personnel covering various areas including but not limited to social and 
environmental issues of SWM, technological, operational, financial, media and public outreach, 
community participation, complaint redressal, benchmarking and MIS.  
 
Contract management becomes critical to effectively implement the SWM system.  This is because 
any PPP model such as the one planned for SWM in Bhopal largely includes BMC entering into 
contracts with various service and technology providers for the collection, transport, treatment and 
disposal of waste.  Such a transition shall also see a major change in BMC@5 role from providing 
services to managing contracts.  And, the basis of realizing the objectives of any good contract is in 
effective contract management.  A training program on contract management should cover all 
relevant aspects including but not limited to the conduct of user satisfaction surveys, complaint 
redressal, physical inspections, spot checks, monitoring and verification, procedures for incorporating 
variations and reporting. Also, it is important to build up activity-wise contract management skills 
within the BMC.  For example, the contract management aspects for waste collection is vastly 
different from waste transportation, waste treatment and waste disposal. The program should also 
consider conducting refresher courses (maybe every 3-5 years) to prepare the people working in the 
sector as well as the stakeholders on the advances in the sector.    
 
It is also proposed that the program should provide appropriate orientation to elected members 
towards the modernization of SWM and importance of the same in terms of realizing sanitation and 
health benefits to the community.  This would also assist the BMC to gain public support and 
overcome financial and other administrative hassles in implementing a modern SWM system for 
Bhopal.  Importantly also is the issue regarding the livelihood of the estimated 3,622 contract workers 
who may become redundant upon the selection of the private operator in providing SWM services in 
the city.  In this regard, it is suggested that an orientation training program be provided as part of the 
overall program in order to train the contract workers in taking up jobs in the private sector.  Towards 
this, the selected private operator can also be involved in order to smoothen the transition for the 
workers. 
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Further, it is critical that the training and capacity building programs have to be specific to the needs 
of the stakeholders, however, it should be integrated in such a way that it leads to effective 
implementation of the SWM system in Bhopal.  Towards this, a two-year program should be taken up 
to train the new recruits and the existing staff on all aspects of the modern SWM system.  Technical 
and financial assistance from International Financial Institutions ����@5��/+)*6�be sought for such a 
program.  
 
5.3 Pre-Feasibility Level Due Diligence 
 
5.3.1 Environmental 
 
An Initial Environmental Examination (IEE) has been prepared for the project, attached as Annex 9: 
Initial Environment Examination.  A summary is provided as follows. 
 
The IEE assesses environmental issues and adverse impacts caused by the project@5 components, 
defines corresponding mitigation measures, and recommends an environmental management and 
monitoring plan (EMP) to ensure that the impacts will be mitigated to a level of insignificance. Since 
CDIA follows ADB@5�24161%1.5, the PFS project categorization complies with ADB@5 Safeguard Policy 
Statement 2009 (SPS 2009).  
 
The IEE largely focuses on the review of the proposed Adampur Chhaoni treatment and disposal 
site, and the Bhanpura dumpsite.  Its preparation has included field reconnaissance, the collection of 
secondary data in order to characterize environmental conditions, stakeholder consultations, and the 
identification and assessment of potential impacts.  An EMP has also been prepared, outlining the 
specific environmental measures to be adhered to during project implementation. On this basis, the 
project will conform to all Government regulations, policies and standards. The scope of the project 
includes solid waste collection, transport and disposal in compliance with MSW Rules 2000, and also 
the closure of the existing Bhanpura dumpsite. Overall findings are summarized as follows in terms 
of environmental impacts and mitigation:  
 

1. No common property resources (CPR) (except one primary school at Adampur Chhaoni site) 
such as public wells, water tanks, playgrounds, common grassing grounds or pastures, 
market areas and community buildings will be affected by the proposed project.   

2. At this preliminary development stage, the environmental impacts of the project are not 
considered to be significant, and the specific measures stated in the EMP will address 
adverse environmental impacts due to the project.  

3. The proposed Adampur Chhaoni site is in the possession of BMC but about 100 families are 
living on site.  Before the start of civil works, these families need to be resettled to the site 
already identified and being developed by the BMC. BMC also needs to compensate the 
affected families as per law.  In addition, development of the access road alignment may 
require the acquisition of private land and property. There are no rehabilitation and 
resettlement issues at the existing dumpsite.    

 
Potential negative impacts were identified in relation to the development, operation and closure of the 
Adampur Chhaoni site; waste collection centers development, and operation as well as closure of the 
Bhanpura dumpsite. No environmental impacts were identified as being due to the project design and 
location. There will be a positive impact on the urban environment of Bhopal due to project 
implementation. The EMP proposed as part of this IEE includes (i) mitigation measures for adverse 
environmental impacts during implementation, (ii) environmental monitoring, and the responsible 
entities for mitigation, monitoring, and reporting, (iii) public consultation and information disclosure, 
(iv) EMP budget, and (v) a grievance redress mechanism. Mitigation measures have been developed 
to reduce negative impacts to acceptable levels.  
 
The majority of the significant impacts will occur during the development and operation phases, and 
are relatively generic to the construction activities and operations of a typical MSW treatment and 
disposal site. Key impacts during the development phase are envisaged from drainage, borrow pit 
operations, dust generation, air and noise pollution from construction activities, the handling of 
construction materials at the site, the disposal of construction waste materials, and the adoption of 
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safety measures during construction.  Impacts identified during the operation phase include the 
generation of leachate, gas emissions and odors; the prevalence of flies and rodents, and 
stormwater run-off.  During the post closure phase, gases and leachate will be generated.  These are 
common impacts from the handling, transport and disposal of municipal waste, and there are well 
developed methods for their mitigation. Relatively limited groundwater will be utilized for the 
development, operation and closure phases. Surface water, groundwater and soil contamination 
potential will be ascertained through regular monitoring during the development, operation and 
closure phases. To ascertain the impacts on air quality, regular monitoring will also be undertaken 
during and after the project life cycle.   
 
A positive impact is anticipated in terms of employment opportunities, as many skilled, semi-skilled 
and un-skilled personnel will be employed directly or indirectly during the project life cycle. Public 
consultations were carried out during the preparation of the project and the IEE, and on-going 
consultations will occur throughout project implementation. A grievance redress mechanism is 
included in the IEE to ensure any public grievances are addressed quickly. It is expected that a 
Project Management Unit (PMU) established in BMC will monitor project implementation. The PMU 
will prepare and distribute quarterly, semi annual and annual monitoring reports. 
 
In summary, the Adampur Chhaoni site is considered to be environmentally suitable for the intended 
development, and there is now a need to obtain SEIAA environmental clearance.  The Bhanpura 
dumpsite needs to be closed and remediated imminently, in full compliance with the National Green 
Tribunal directives. It is considered at this stage that the potential impacts that are associated with 
6*'�241,'%6@5�design, development, operation and closure can be mitigated to standard levels without 
difficulty through proper engineering design and the incorporation or application of recommended 
mitigation measures and procedures.  Based on the findings of the IEE, there are no significant 
impacts, and the classification 1(�6*'�57$241,'%6�#5��#6')14;�?�@ is recommended. An EIA now needs 
to be undertaken for the project as per the approved terms of reference for environmental clearance 
from the SEIAA.  The EMP budget for 6*'�241,'%6@5�development, operation and closure phases is 
estimated at US$ 1.0 million.  
 
5.3.2 Climate Change  
 
Climate Risk Analysis: Madhya Pradesh state is vulnerable to climate change.  Some of the 
projected climate risks include an increase in maximum and minimum temperatures, changes in 
spatial and temporal distribution of monsoon, increase in frequency and intensity of rains, loss of 
rainy days, and extended summers. In fact, through the use of the PRECIS model, the climate 
projections for 2021-50 predict a 1.8 to 2°C rise in daily maximum temperature, a 2 to 2.4° C rise in 
daily minimum temperature, and an average increase in precipitation of 1.25 times the current 
observed rainfall in most parts of Madhya Pradesh. The climate change scenario predicted in the 
Madhya Pradesh SAPCC has been used to conduct the Climate Risk Screening and Assessment for 
the project.  Also, as part of this study, the response to the climate risk has been proposed.  The 
details of project climate risk, screening and management for the project is provided in Figure 34. 
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A.  Sensitivity of project to climate / weather conditions 
Project component: 
Improvement of SWM in Bhopal through 
the following components: 
 

� Waste collection and transfer 
� Waste processing and treatment 
� Final disposal 

 

Sensitivity to climate / weather conditions: 
1. Intensity and frequency of heavy rainfall events 
2. Increase in temperature 

B. Climate risk screening 
Risk topic 
Increase in rainfall intensity 

Description of risk: 
� Increase in rainfall intensity would increase leachate generation at the 

existing Bhanpura dumpsite 
� The increased quantity of leachate at the Bhanpuradumpsite shall 

exacerbate the existing soil and groundwater pollution in the vicinity of 
the site 

� Increase in rainfall intensity shall result in increased leachate quantity to 
be treated at the proposed sanitary landfill site 

� Roads within the city of Bhopal may damage faster resulting in 
increased solid waste transportation costs 

 
Risk topic 
Increase in temperature 

Description of risk: 
� Increase in temperature shall result in increased rate of decomposition 

of organic matter that may result in increasing the frequency of solid 
waste collection, and organic waste in particular. 
 

C. Climate risk assessment  
Risk assessment and classification The climate models predict an increase in rainfall intensity, increase in 

temperature and changes in rainfall pattern to occur throughout the state.  
However, the models do not predict a severity in its impact to Bhopal and its 
surrounding regions.  Hence, the climate risk can be classified as a LOW 
RISK relative to the project.  
 

D. Climate risk response within the project 
Risk description 
Increase in rainfall intensity would 
increase leachate generation at the 
existing Bhanpura dumpsite. 
 

Response 
As part of the closure plan for the Bhanpura dumpsite, drainage systems and 
leachate collection and treatment systems shall be incorporated.  
 

Risk description 
The increased quantity of leachate at 
the Bhanpura dumpsite shall exacerbate 
the existing soil and groundwater 
pollution in the vicinity of the site. 
 

Response 
As part of the closure plan for the Bhanpura dumpsite, periodic groundwater 
quality monitoring shall be conducted and soil and groundwater remediation 
systems shall account for an increased intensity of rainfall. 

Risk description 
Increase in rainfall intensity shall result 
in increased leachate quantity to be 
treated at the proposed sanitary landfill 
site. 
 

Response 
Drainage systems and leachate collection and treatment systems shall be 
designed for increased rainfall intensity. 

Risk description 
The increase in rainfall intensity may 
damage the roads faster than usual 
within the city of Bhopal resulting in 
increased solid waste transportation 
costs.  
 

Response 
Stakeholder consultations shall be held on a regular basis so that the 
responsible Government agency shall take up adequate road maintenance 
measures.  

Risk description 
Increase in temperature shall result in 
increased rate of decomposition of 
organic matter, which may result in 
increasing the frequency of solid waste 
collection, organic waste in particular. 
 

Response 
Daily waste collection of organic waste has been incorporated in the waste 
collection and transfer design thereby addressing any adverse effects due to 
increases in temperature.  

 
Figure 34: Climate Risk Screening, Assessment and Management 
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Greenhouse Gas (GHG) Emission Reduction Estimates: The project shall result in improved solid 
waste collection, transfer and disposal.  As an outcome of this improvement, greenhouse gas (GHG) 
emissions shall reduce in comparison to those emanating from the existing SWM practices in Bhopal.  
The proposed system shall aim at gradually increasing overall recycling efficiencies from 10% to 
25%, with the remaining MSW being potentially treated and disposed of at the Adampur Chhaoni 
facility.  This includes the sanitary landfill component that will incorporate efficient landfill gas and 
leachate collection and treatment systems. The comparison of GHG emission reduction potential for 
the various proposed treatment and disposal options is presented in Figure 35.  
 

Scenario Assumptions Estimated GHG Emissions 
GHG Emission 

Reductions 
Compared to the 

Baseline 
Baseline 60% collection and disposal at 

Bhanpura and other dumping 
grounds 
20% open burning 
20% scattered dumping 
Recycling efficiency of 20%  
 

Net GHG emissions of 
315,952 t CO2eq. / year. 
The recycling of paper and 
plastic contributes to a GHG 
reduction of 9,527 t CO2eq/ 
year.  

NIL 

Sanitary Landfill 
and 17.5% 
Recycling 
Efficiency 

The treatment and disposal system 
shall consist of a sanitary landfill 
constructed at the Adampur-Chhaoni 
facility.   
The sanitary landfill has a gas-
collection system and the gas is 
flared. 
90% Collection efficiency.  
10% Scattered dumping. 
 

Net GHG emissions of 
195,212 t CO2eq. / year. 
The recycling of paper and 
plastic contributes to GHG 
reduction of 16,672 t CO2eq/ 
year. 

Net GHG emission 
reduction of 120,740 t 
CO2 eq./year. 

Sanitary Landfill 
and 25% 
Recycling 
Efficiency 

The treatment and disposal system 
shall consist of a sanitary landfill 
constructed at the Adampur-Chhaoni 
facility.   
The sanitary landfill has a gas-
collection system and the gas is 
flared. 
90% Collection efficiency.  
10% Scattered dumping. 
 

Net GHG emissions of 
186,070 t CO2eq. / year; 
The recycling of paper and 
plastic contributes to GHG 
reduction of 23,817 t CO2eq/ 
year. 

Net GHG emission 
reduction of 129,882 t 
CO2 eq./year. 

 
Figure 35: GHG Emission Reductions from the Proposed SWM Project 

 
Treatment options such as composting offer additional climate change mitigation benefits.  For 
example, if over 20% of the organic waste generated is composted, over 20,000 t CO2eq/year of 
additional GHG emission reductions can occur. A waste-to-energy option would potentially offer 
maximum GHG emission reductions, and in fact could possibly offset the entire baseline emissions.  
However, the technical and financial viability of these options has to be evaluated carefully prior to 
implementation, as previously reported.  The details of the model utilized and the GHG calculations 
for the various scenarios are attached in Annex 10: Climate Change Aspects.   
 
There are significant efforts globally to address climate change, including consensus among nations 
to limit the average global rise in temperature to 2°C.  As such, progress is underway to monitor each 
0#6+10@5 progress on climate change through their participation in any of the following: Intended 
Nationally Determined Contributions (INDCs), Nationally Appropriate Mitigation Actions (NAMAs) and 
participation in carbon emission trading markets under any of the standards including the Clean 
Development Mechanism of the UNFCCC, Voluntary Carbon Standards and / or Gold Standard.  
Hence, in line with this approach, BMC should take the necessary steps to integrate its efforts in 
implementing a modern-scientific SWM system to those that are taken up around the world.  These 
include potential participation in carbon markets and taking steps to be part of monitoring, reporting 
and verification (MRV) mechanisms that would require continuous monitoring and reporting on the 
GHG emission reductions achieved from the project.  
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5.3.3 Rehabilitation and Resettlement 
 
As the proposed development of the Adampur Chhaoni facility directly affects residents from Arjun 
Nagar, BMC is now proceeding with their relocation to a resettlement site at Haripura, about 1.5 km 
to the north of their current location. It is clear from preliminary assessment that social impacts will 
occur, especially for landowners whose land will be acquired and for those who will lose sources of 
livelihood and structures on public land. The broad adverse impacts envisaged due to the 
implementation of the proposed intervention are (i) small scale land acquisition, (ii) impacts on 
structures used for residential and other purposes, (iii) impacts on the livelihood of land owners, 
those dependent on land owners, and business persons whose land and business establishments 
are affected, (iv) severance of social network due to accessibility difficulties, (v) basic amenities such 
as water, electricity, road, school, sanitation facilities, and (vi) common property used for grazing and 
other purposes.  Key issues are suggested mitigation measures are summarized on Figure 36. 
 

Issues Suggested Mitigation Measures 
Congested, narrow access road. Alternate approach road to be constructed. 

 
Approx. 125 affected families and earn 
approx. Rs.200-300/-. 
 

Need to ensure that the existing livelihood is not affected due 
to resettlement. It is suggested to provide technical skills to 
affected family working group members for increase in 
economic status. 
 

Encroachers and only 60 HHs have legal 
titles issued in 1985. 

Resettlement plan needs to include provisions to ensure 
compensation against the loss of land and structures of 
affected families. 
 

Community not willing to relocate. Community to be convinced for relocation. 
 

Resettlement action plan not yet prepared. BMC identified a site for the relocation and are developing 
basic facilities at the resettlement site. 
An effective resettlement action plan is needed, in 
consultation with local community. 
 

!
Figure 36: Key Social Issues and Suggested Mitigation Measures 

!
A Rehabilitation and Resettlement Plan (RRP) will therefore be required to outline the objectives, 
policy principles and procedures for land acquisition, compensation, resettlement and rehabilitation 
assistance for project affected persons (PAPs).  During implementation, BMC will also be required to 
follow prescribed legal requirements, including the Right to Fair Compensation and Transparency in 
Land Acquisition, the Rehabilitation and Resettlement Act 2013, the Land Acquisition Act 1894, and 
the National Rehabilitation and Resettlement Policy 2007.  BMC shall also ensure the engagement of 
a specialist consultant or agency to further assess the existing situation and prepare the RRP. 
 
5.4 Financing and PPP Options 
 
5.4.1 Project Financing 
 
Traditionally, the SWM functions are managed by ULBs by engaging required staff and equipment. 
ULBs in India are providing these services mostly with the support of central and state Government. 
As the support from the Government is limited, many ULBs are now sourcing alternative funding 
and different modes of implementation. Various funding options that are potentially available BM�@5�
SWM sector are outlined in Figure 37. 
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Sl. 
No 

Funding 
Source 

Effective  
Rate 

Tenor Pros Cons 

      
1. Government Mostly 

Grant 
(GOMP is 
providing 
loan @ 6%) 

NA for 
Grant  
GOMP 
loan > 10 
years 

= Free or Cheaper 
Source of Money 

= Easy access of 
fund 

= Limited availability 
= If financial prudence not applied: 

� Possibilities of debt trap  
� Huge increase in O&M 

burden 
2. International 

Financial 
Institutions 
(IFI) 

5% to 8% 12 to 30 
years 

= Low cost funds 
= Long repayment 

period 
= Access to new 

ideas/ technology 
based on IFIs 
international 
exposure 

= Lengthy loan approval 
procedure, some cases takes 
up-to 2 years to access funds. 

= Can access only at state level 
through Centre.  

= Difficult to access for smaller 
ULB  

= Stringent conditions 
= Increased cost due to stringent 

conditions for R&R and LA 
3. Domestic 

Financial 
Institutions 
(DFI) 

10.5% to 
13% 

10 to 15 
years 

= Quick access 
= Tenor up-to 15 

years 
 

= Institutions like HUDCO requires 
government guarantee 

= Medium to high cost funds 

4. Bond Market 8% to 12% 7 to 12 
years 

= New source of 
funding for urban 
infrastructure 
projects  

= Tax free provision 
available 

 

= Limited income base for projects 
/ ULB results in poor credit 
worthiness  

= No clear guidelines for 
municipal bonds 

= Cost of funds based on credit 
rating > due to poor credit 
worthiness the cost of funds 
would be high 

= Limited capacity of state to 
arrange for bond issue 

= Limited awareness among 
buyers 

= In tax free case, the coupon 
rates are capped to 8% hence 
responses is poor   

5. PPP Expected 
rate of 
return is 
high 

7 to 25 
years 
concessio
n period 

= Access to new 
technology 

= Risk of new 
technology 
vested with 
private player 

= Increase in 
operational 
efficiency 

= Possible difficulty in replacing 
private sector entity or 
terminating agreements in event 
of bankruptcy or performance 
default 

= Reduced public sector control 
over facility operations and 
ability to respond to changing 
public demands 

= Possibilities of a technology 
provider to become monopoly 
as others may not have 
capacity/know how to operate or 
maintain the installed new 
technologies 

 
Figure 37: Potential Funding Options 

 
5.4.2 Recent Developments in the Funding of SWM Projects 
 
At present, the following two schemes are potentially available for the project: 
 
Swachh Bharat Mission (SBM): As described earlier, the GOI launched a mission in October 2014 
to promote a 'Cleaner India' by stopping open defecation and public littering and improving SWM 
in urban areas. The mission provides a broad strategy and focus areas, one of which is to improve 
urban SWM. To implement the mission's objective, the GOI is now providing financial assistance 
in the form of viability gap funding (VGF) or in special cases, grants for some projects. The 
funding pattern as per the SBM guidelines is shown in Figure 38. 



Final Report                  Bhopal Solid Waste Management Pre-Feasibility Study 
 

 
 

REG-6293 Page 44 
 

 
Government of India (VGF) 20.00% 
GOMP/ULB Share 6.67% 
PPP / Other sources 73.33% 

 
Figure 38: SBM Funding Pattern 

 
Government of Madhya Pradesh (GOMP) Cluster Approach: The GOMP has initiated a SWM 
program to develop cleaner and litter-free cities by implementing a cluster approach for SWM 
provision, considering the land requirements for processing and disposal facilities, the economies of 
scale of facilities, and the need for highly skilled system management, operations and 
maintenance. In this initiative, two or more ULBs will combine their systems that will incorporate a 
centralized MSW processing and disposal facility. The state has also decided to engage the 
private sector in handling MSW and wil l  also provide subsidies for such cluster projects. The 
financial assistance to be provided includes (i) 30% of the project cost provided as a capital grant, 
(ii) 20% of the project cost provided as a subsidized loan with an annual interest rate of 6% 
and with tenor of about 15 years, and (iii) O&M support for a period of four years following project 
commissioning. The GOMP has commenced implementation of cluster SWM projects. 
 
5.4.3 Public Private Participation 
 
Due to recent central and state Government initiatives, ULBs are now encouraged to implement 
SWM projects through PPP modalities in order to supplement funding constraints faced by ULBs in 
implementing these projects. In addition, ULBs also face other constraints, particularly in managerial 
and technical capacity. It is also envisioned that the PPP relationship can be one of a financing, 
management and technology partner under five broad categories: service contracts, management 
contracts, lease arrangements, concessions and private ownership and divesture. Representing 
variable risk levels for both the public and private sector, the parameters that help classify each 
include asset ownership, capital investment, O&M, commercial investment and risk, and contract 
duration. 
 
An attempt has been made in the PFS to prepare a 'responsibility matrix' based on the 
above parameters in order to assist the public sector in the decision making process in selecting 
one or several preferred PPP modalities (Figure 39). The option specific to this project is discussed in 
the project structuring section in this report. 
 

Type Asset 
Ownership 

Capital 
Investment 

O&M Income 
source to 
Private 

Commercial 
Risk 

Duration 

Service 
Contract 

Public Public Public + 
Private 

Govt. Public Short 

Management 
Contract 

Public Public Private Govt. Shared Short 

Lease Public Public Private User Shared Medium 
Concession Public or 

Public and 
Private 

Private or 
Private & 
Public 

Private User / 
Govt. 

Private or 
Shared 

Medium to 
Long term 

Private 
ownership/ 
Divesture 

Private or 
public and 
private 

Private Private User Private Indefinite or 
limited by 
license 

 
Figure 39: PPP Modality Responsibility Matrix 

 
5.5 Indicative Cost Estimates 
 
Indicative estimates for project capital expenditures are summarized on Figure 40.  As shown, the 
total indicative capital cost of the project is US$ 49.122 million. 
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INR INR  US$ US$ 

1 MSW Collection System 
 

63,61,82,841 
  

10,223,089 

  
System A: Manual Tricycle 24,51,46,697 

  
3,939,365 

 
  

System B: Auto Tipper 33,14,37,103 
  

5,326,002 
 

  
System C: Direct Community Collection 3,45,99,041 

  
555,986 

 
  

Design and Construction Monitoring 2,50,00,000 
  

401,735 
          2 Street Sweepers 

 
8,24,60,705 

  
1,325,096 

  
System A: Manual Tricycle 3,07,59,239 

  
494,283 

 
  

System B: Auto Tipper 3,75,94,625 
  

604,124 
 

  
System C: Direct Community Collection 1,01,06,841 

  
162,411 

 
  

System Design 40,00,000 
  

64,278 
          3 MSW Transfer System 

 
50,27,73,109 

  
8,079,272 

  
Vehicles 

      
   

Large RC 12,94,11,765 
  

2,079,572 
 

   
Small RC 16,33,61,345 

  
2,625,122 

 
   

Hook Lift 15,90,00,000 
  

2,555,038 
 

  
Infrastructure 

     
   

Equipment Yard 1,95,00,000 
  

313,354 
 

   
Other Equipment 65,00,000 

  
104,451 

 
  

Design and Construction Monitoring 2,50,00,000 
  

401,735 
          4 Adampur MSW Treatment and Disposal System 

 
82,28,68,117 

  
13,223,013 

  
Land 

 
0 

  
0 

 
  

General Facility 8,24,29,164 
  

1324,589 
 

  
Landfill Facility 57,94,85,760 

  
9,312,000 

 
  

Resettlement 10,00,00,000 
  

1,606,942 
 

  
Design and Construction Monitoring 6,09,53,194 

  
979,482 

          5 Adampur Closure 
 

18,16,04,609 
  

2,918,281 

  
Landfill Facility 17,29,56,770 

  
2,779,315 

 
  

Design and Construction Monitoring 86,47,839 
  

138,966 
          6 Bhanpura Dumpsite Remediation and Closure 

 
24,22,37,325 

  
3,892,613 

  
General Facility 51,20,000 

  
82,275 

 
  

Dumpsite Facility 21,50,95,750 
  

3,456,464 
 

  
Design and Construction Monitoring 2,20,21,575 

  
353,874 

          7 SWM Support Programs 
 

19,00,00,000 
  

3,053,190 

 
B Public Awareness & Engagement Program 4,50,00,000 

  
723,124 

 
 

C Recycling Support Program 2,50,00,000 
  

401,735 
 

 
A BMC Institutional Support Program 12,00,00,000 

  
1,928,330 

          
   

Sub Total 
 

2,65,81,26,706 
  

42,714,552 

   
Contingency (15 Percent) 

 
39,87,19,006 

  
6,407,183 

         
   

Total INR 3,05,68,45,712 
 

US$ 49,121,735 

 
Figure 40: Indicative Capital Costs 
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Indicative annual O&M costs of the system are estimated at US$ 14.378 million (Figure 41). 
 

 
 

Figure 41: Indicative Annual Operation and Maintenance Costs 
 
5.6 Preliminary Financial Analysis 
 
5.6.1 BMC Municipal Finance 
 
The financial sustainability of infrastructure investments is determined on BMC's ability to sustain 
investments (through debt servicing, equity contribution and O&M) from municipal funds. Most 
projects undertaken by municipalities across India are not financially viable if recourse is taken to 
project revenues. Municipal taxes and non-taxes revenues generally supplement the shortfall in debt 
repayment and O&M costs. Financial sustainability analysis for BMC is therefore based on its ability 
to pay for the project costs. 
 
The analysis commences with a review of BMC's fiscal status and then assesses BMC's ability to 
finance and sustain the proposed infrastructure investments. Though some parts of the proposed 
project can potentially generate revenues, the municipal finance analysis has been made to 
understand the capacity of BMC's finances to take on the entire project even without the income from 
the project. Hence for the purpose of analysis the entire project cost and O&M cost is loaded on the 
financials of the BMC.  The financial performance of BMC is evaluated on the basis of three financial 
ratios: 
 

� The operating ratio: to assess whether BMC can meet all its expenses from the 
income generated. In this case, the ratio of total expenditures (TE) to total revenues (TR) 
is 0.84. This value shows that BMC can cover its expenses within revenues generated. In 
the year 2008-09 the operating ratio crosses one which means BMC showed an operating 
deficit in that year. The main reason may be the payment of higher interest for a loan 
availed from a commercial bank (IDBI Bank), and lesser contribution from assigned 
income which is an external source of income. 

� The second indicator measures prudent financial management of the city. Urban local 

!

Indicative annual O&M costs of the system are estimated at US$ 14.378 million (Figure 41). 
 
 

    
INR INR 

 
US$ US$ 

1 MSW Collection System 
 

29,65,15,904 
  

4,764,838 

  
System A: Manual Tricycle 19,59,39,978 

  
3,148,642 

 
  

System B: Auto Tipper 9,79,26,689 
  

1,573,625 
 

  
System C: Direct Community Collection 26,49,237 

  
42,572 

          2 Street Sweepers 
 

20,68,15,424 
  

3,323,404 

  
System A: Manual Tricycle 8,10,78,611 

  
1,302,886 

 
  

System B: Auto Tipper 9,90,96,081 
  

1,592,416 
 

  
System C: Direct Community Collection 2,66,40,732 

  
428,101 

          3 MSW Transfer System 
 

18,80,18,720 
  

3,021,352 

  
Vehicles 

     
   

Large RC 4,91,64,911 
  

790,052 
 

   
Small RC 6,58,05,379 

  
1,057,454 

 
   

Hook Lift 6,91,48,430 
  

1,111,175 
 

  
Infrastructure 

     
   

Equipment Yard 34,12,500 
  

54,837 
 

   
Other Equipment 4,87,500 

  
7,834 

          4 Adampur MSW Treatment, Disposal System 
 

4,81,03,548 
  

772,996 

  
Personnel 1,69,10,400 

  
271,740 

 
  

Landfill Equipment 1,45,86,848 
  

234,402 
 

  

Daily 
Cover 

 
85,05,600 

  
136,680 

 
  

Environmental Systems 61,00,700 
  

98,035 
 

  
Other Costs 20,00,000 

  
32,139 

          
   

Sub Total 
 

73,94,53,596 
  

11,882,590 

   

SWM System Management (10 
Percent) 

 
7,39,45,360 

  
1,188,259 

   
Sub Total 

 
81,33,98,956 

  
13,070,849 

   
Contingency (10 Percent) 

 
8,13,39,896 

  
1,307,085 

         
   

Total INR 89,47,38,851 
 

US$ 14,377,934 
!

Figure!41:!Indicative!Annual!Operation!and!Maintenance!Costs!
!
!
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bodies should not spend more than 30% of their income on debt service. In this case the 
average DS/TR ratio is 6.35%. 

� The third indicator determines whether BMC is in a position to service its debt efficiently. 
The average Debt Service Coverage Ratio (DSCR) is 3.65, which is well above the 
accepted general financial practice for non-commercial organizations (1.25) in India 

 
The analysis of key financial ratios indicates that the financial position of BMC is comfortable. Figure 
42 shows the minimum, maximum and average ratios for past five years. 
 

Financial Indicators Standards 
Actuals from FY 09 to FY13 
Minimum Average Maximum 

TE/TR  < 1 0.67 0.84 1.09 
DS/TR  < 30% 1.66% 6.35% 17.16% 
Debt Service Coverage Ratio (DSCR) > 1.25 0.03 3.65 20.31 

Source: Consultant 
Figure 42: Key Financial Indicators for the Past Five Years 

 
The investment capacity of BMC is assessed for two scenarios based on the assumption shown in 
Figure 43. 
 

Funding Pattern Debt > 70%, Equity > 30% 
O&M cost INR 894.74 Million (US$ 14.38 Mn) 
Rate of interest 10% 
Tenor of Loan 20 years with 5 years principal moratorium 
Investment year FY16 and FY17 

 
���%"�������##%�!$� �#��$���#���$ ��##�##���)#���&�#$���$���!���$( 

 
 
Operating Ratio 
DS/TR 
DSCR 
Closing Balance 

Minimum Criteria Average Projected 
<1 
< 30% 
> 1.25 
Positive  

0.75 
3.98% 
10.75 
Positive 

 
This scenario of 70% loan is considered in FOP analysis, just to understand the capacity of the BMC 
in the maximum burden scenario. The result shows that the Corporation has capacity to bear the 
entire O&M and the debt service. In case of reduction in loan / investment by BMC in capex and/or 
reduction in O&M, then the ratios will improve further.  To conclude, the  above  analysis  indicates  
that  BM�@5� financial  health  is comfortable for handling the proposed project. More details on BM�@5�
municipal finances are presented in Annex 6: BMC Municipal Financial Analysis. 
 
5.6.2 Project Structuring 
 
From recent developments, it is clear that both state and central Government encourage PPP modes 
of implementation. Also considering the technology and operational constraints, BMC has already 
decided to implement the project utilizing PPP with concession mode. However, if private operators 
provide the full investment amount, then the cost of investments would increase. Thus to reduce 
the cost of investments and indirectly reduce ULB payouts, it is decided to bear 70% of the EPC 
cost by BMC and balance by private operator. This section analyses this further, and discusses 
the potential availability of different sources in order to mobilize the BMC contribution. 
 
5.6.3 PPP Operator Equity Analysis 
 
As part of the project, it is decided that BMC will invest 70% of the EPC cost, and the balance will be 
borne by the private operator. The only income source envisaged to the operator is a tipping fee. As 
the tipping fee is from a single source and based on the operations, the risk level is relatively less 
than  generating  income  from  marketing  and  selling  a  processed  product,  in  this  case,  MSW 
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collection and treatment. Considering these factors, the expected rate of return for the operato4@s 
equity is assumed as 15%: that is, the tipping fee should generate a minimum equity IRR of 15%. 
The debt equity ratio for the concessionaire portion is assumed as 70:30 and the rate of interest for 
the concessionaire loan is considered as 12% per annum. Based on the scope of the private 
operators, three options have been evaluated: 
 

� Option  1:  End-to-end  services  including  primary  collection,  street  sweeping,  
secondary collection, transfer, disposal and the scientific closure of the existing dumpsite. 

� Option 2: Similar to Option 1, but excluding the street sweeping operations. 
� Option 3: Similar to Option 1 but excluding street sweeping and scientific closure of 

the existing dumpsite. 
 
The Project cost and the operator investment is provided in Figure 44. 
 

Details Option 1 Option 2 Option 3 
Landed Project Cost (INR Mn.) 3349.4 3245.5 2940.2 
Operator Investment (INR Mn.) 1209.6 1172.1 1061.8 
Waste Generated (TPD) 990 990 990 

 
Figure 44: Project Cost and Waste Quantity for the Options 

 
The project has been analyzed with the above cost, waste generated and for an assumed 21 year 
concession period. For the options, the tipping fee has been arrived at with an objective to generate 
an equity IRR of 15%. The minimum tipping fee to meet the IRR of 15% is shown in Figure 45 for 
the three options. 
 

Results OPTION 1 OPTION 2 OPTION 3 
Minimum Tipping Fee 
(INR/Ton) 

3,409 2,720 2,661 

Equity IRR 15.01% 15.01% 15.08% 
Average DSCR 1.28 1.25 1.20 

 
Figure 45: Results of the PPP Analysis 

 
The financial statements for each scenario is given in Annex 11: Financial Statements for 
Different Project Structure Options. 
 
5.6.4 Sources of Funds for BMC Contribution 
 
An attempt has been made at the PFS level to understand the impacts to BMC of funds that are 
potentially available from various sources to meet the 70% EPC cost contribution. Four scenarios 
has been developed and discussed in this section. In these scenarios, wherever loan is mentioned, it 
will be serviced by BMC. 
 

Scenario 1: With 20% grant from Swachh Bharat Scheme, 30% from GOMP, 20% loan 
from a domestic financial institution and the balance from PPP operators. 
 
Scenario 2: With 20% grant from Swachh Bharat Scheme, 30% from GOMP, 20% loan 
from an international financial institution and the balance from PPP operators. 
 
Scenario 3: With 20% grant from Swachh Bharat Scheme, 30% from GOMP, 20% 
loan from GOMP Madhya Pradesh and the balance from PPP operators. In addition to 
the capital contribution, GOMP in its MSW cluster program, has proposed to provide 
O&M assistance for four years. O&M support from GOMP is to an extent of 90% of the 
tipping in year one, 65% of the tipping fee paid in year two, 40% of the tipping fee paid in year 
three and 15% of the tipping fee paid in year four. 
 
Scenario 4: With 70% loan from an international financial institution and the balance 
from PPP operators. 
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This is further presented as follows (Figure 46). 
 

Sources Rate of 
Interest 

Scenario1 Scenario2 Scenario3 Scenario4 

With DFI 
Loan 

With IFI 
Loan 

With GOMP Subsidy 
Loan with 70% IFI 

With O&M Grant 
GOI Grant (Swachh 
Bharat) - 20% 20% 20% - 

GOMP > Grant - 30% 30% 30% - 

GOMP Subsidized loan 6% - - 20% - 
Domestic FIs 12% 20% - - - 
International FIs 5% - 20% - 70% 

Private Sector 
12% for 

debt 
portion 

30% 30% 30% 30% 

Total  100% 100% 100% 100% 
 

Figure 46: Proportion of Funding Based on Various Funding Sources 
 
Potential SWM system income sources are by way of user charges from waste generators, and 
conservancy tax. The charges proposed by BMC for various property categories are shown in Figure 
47. Based on the income generated, the sources of funding, the debt service requirements and 
tipping fee payouts, the potential net impact on BMC has been derived for the options discussed 
earlier. 
 

Property Category User Charges 
(Rs./Month) 

Domestic households 60 
Domestic slum households 30 
Non domestic properties - small 100 
Non domestic properties - large 500 

 
Figure 47: Proposed User Charges by BMC for SWM Services 

 
The potential impact to BMC is shown in Figure 48. 
 

Details Scenario1 Scenario2 Scenario3 Scenario4 
OPTION 1:   PPP - All Project Components 
NPV of Net Cash Flow on SWM Account (INR Mn.) -9,598 -9,426 -7,765 -10,379 
NPV of Net Tipping Fee (INR Mn.) 12,997 12,997 11,277 12,997 
NPV of BMC Debt Service (INR Mn.) 597 417 471 1,460 
NPV of total payout to BMC (INR Mn.) 15,569 15,389 13,643 16,432 
Average O&M Coverage 0.31 0.31 0.37 0.31 
 
OPTION 2:  PPP - Excluding street sweeping 
NPV of Net Cash Flow on SWM Account (INR Mn.) -6,927 -6,761 -5,446 -7,685 
NPV of Net Tipping Fee (INR Mn.) 10,370 10,370 8,998 10,370 
NPV of BMC Debt Service (INR Mn.) 579 404 456 1,415 
NPV of total payout to BMC (INR Mn.) 12,524 12,350 10,966 13,361 
Average O&M Coverage 0.39 0.39 0.44 0.39 
 
OPTION 3:   PPP - Excluding street sweeping and scientific closure of existing dumpsite 
NPV of Net Cash Flow on SWM Account (INR Mn.) -6,650 -6,499 -5,208 -7,336 
NPV of Net Tipping Fee (INR Mn.) 10,145 10,145 8,803 10,145 
NPV of BMC Debt Service (INR Mn.) 524 366 413 1,282 
NPV of total payout to BMC (INR Mn.) 12,211 12,053 10,695 12,968 
Average O&M Coverage 0.40 0.40 0.45 0.40 

Note: NPV is discounted at the WACC (IFI � 5%, DFI � 12%, GOMP Subsidised loan � 6%, Private Sector Equity � 15%, 
Private Sector Loan 12% and all Government/BMC grant � 8% (Shadow Cost) 

 
Figure 48: Potential Financial Impacts to BMC of Funding Source Options 
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From the analysis, it is observed that the O&M coverage out of SWM income is only about 30%. 
However, the income is calculated based on the tariff suggested by the Corporation during the 
discussions. However, the municipal finance of the Corporation is in a comfortable position and the 
deficit affected due to the project can very well be covered out of its general revenue, which is clear 
as per the results shown in BMC analysis. 
 
Further it is observed that the net payout to BMC is less in Scenario 3, where BMC receive 
capital grants from both the GOI and GOMP, a subsidized loan from the GOMP, and O&M 
assistance for an initial four- year period. Conversely, the highest payout is for Scenario 4, where 
BMC does not receive any grants, and with the entire loan contribution provided by IFIs. Although the 
lowest payout is therefore in Scenario 3, BMC may face other constraints.  An overall ranking, taking 
into account other factors, is provided as follows: Scenario 3 (ranked first), Scenario 2 (ranked 
second), Scenario 1 (ranked third), and Scenario 4 (ranked fourth).  From the results and discussions, 
the conclusions are summarized as follows: 
 

1. The overall project cost and respective loans to be taken by BMC in any of the above 
scenarios is within the borrowing capacity of the general finances of BMC. 
 

2. From the analysis, it is observed that the net payout to BMC is lowest under Scenario 3, 
which is a broadly similar structure to the structure that the GOMP is planning to implement in 
the state cluster approach. 
 

3. Regarding the total payout and financial impacts on BMC (in terms of the tipping fee to the 
PPP operator, and servicing the debt from the GOMP during the concession period) there 
was relatively little difference between the three options. Hence it is also advisable to consider 
Option 1. 
 

4. As the project is a climate mitigation project, there may also be options to utilize public, private 
and alternative sources 1(�(+0#0%+0)�-0190�#5�?%.+/#6'�(+0#0%'@���*+5�6;2'�1(�(+0#0%+0)�+5�%4+6+%#.�
in addressing climate change, due primarily to the relatively large-scale investments required 
to significantly reduce emissions, notably in sectors that emit large quantities of GHG such 
as SWM. BMC may therefore also be able to access climate finance from various sources for 
the project. 
 

5.7 Design and Monitoring Framework  
 
The design and monitoring framework is attached as Annex 12. 
 
6.0 Recommended Next Steps 
 
Although the overall development schedule for the SWM investment project is yet to be confirmed by 
BMC, Figure 49 presents an indicative schedule, assuming a three-year development timeframe 
(Apr-2015 to Mar-2018).  The schedule is included in the PFS to indicate the primary activities, and 
sequencing of activities considered necessary to develop required project components and establish 
and operationalize the system.  It also assumes that the BMC will proceed with its decision to engage 
the private sector to design, build, co-finance and operate the entire system through one or several 
PPP concessions.  This timeframe is considered to be relatively ambitious in terms of its duration, 
and assumes that BMC is able to proceed immediately with all project tasks.  Any delay in project 
commencement or in implementation of any of the tasks would obviously extend the time period 
required.  Key aspects of the schedule are summarized as follows: 
 

April to November 2015: 
This initial period is an intense period, requiring implementation of a number of key tasks in 
order to initiate project development.  As BMC has already decided to adopt a sector-wide PPP 
approach, it will firstly be necessary to select the preferred PPP modalities (the number and 
scope of PPP concessions), convene a PPP coordination and selection committee (selection 
committee) within BMC, and assign a transaction advisor to commence preparation of the PPP 
procurement packages, if possible all by late Apr-2015.  This could then allow for a three-
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interest phase of PPP procurement.  This can then be immediately followed by a four-month 
bidding and selection phase that would result in the award of concessions by Dec-2015. Early 
in this initial period, it would also be beneficial to select preferred project financing modalities 
and identify potential investment partners (also preferably by late Apr-2015).  This would then 
allow funding applications, discussions and negotiations to proceed, preferably resulting in 
financial close by Dec-2015 in order to coincide with PPP concession award. The selection 
committee would guide these processes, and be responsible for concessionaire selection. 
 
As shown on the schedule, the Bhanpura closure and remediation work should also commence 
during this initial period.  As discussed previously, this would 1firstly require extensive site 
investigation works to ascertain the nature and extent of the closure works and contamination 
levels around the site.  This will require the procurement of a specialist consultant (by Jul-2015) 
to complete in-field site investigations (by Jan-2016). As shown, it will also be necessary to 
implement a range of other activities during this period including sector planning and public 
awareness activities.  
 
December 2015 to May 2016 
Following the signing of the concession contracts in Nov-2015, the concessionaires would then 
subsequently complete additional feasibility assessment tasks, engineering designs of facilities 
and systems, and related due diligence tasks necessary for facility and system development.  
During this period, it is also assumed that the concessionaires would proceed with the internal 
procurement of construction contractors and equipment suppliers in order to be able to 
physically commence construction at the culmination of this period (Jun-2016).  One aspect of 
concern relating to this overall schedule however is the potential for extended time periods 
required in order to complete the environmental impact assessments of proposed facilities and 
the involuntary resettlement of affected persons at the proposed Adampur Chhaoni facility.  In 
this context, it may be necessary for BMC to themselves undertake related preparatory work 
during the previous period, as shown on the schedule. 
 
Completion of the site remediation and closure plan for the Bhanpura site (Jan-2016) should 
also lead immediately to the procurement of a closure/remediation contractor to undertake the 
closure and remediation works.  This contractor should then be able to commence physical site 
works later in this period (May-2016). During this period, the PPP selection committee would 
be replaced with a PPP implementation committee that would meet periodically to guide the 
PPP implementation processes, as also shown on the schedule. 
 
June 2016 to December 2017 
This period is characterized by facility construction and equipment procurement for the new 
SWM system, and by the onsite closure and remediation works for the Bhanpura dumpsite.  It 
is envisioned that these activities will take between 18 to 20 months to complete, but could 
exceed this timeframe if delays are encountered.  During this period, the citywide public 
awareness program would also be conducted in order to prepare the city for the new SWM 
system, as described previously. 
 
January 2018 and Beyond 
It is conjectured that by early 2018, the entire SWM system could be commissioned, most likely 
being phased in over a period of several months.  Concurrent with this would be the completion 
of the closure works at the Bhanpura dumpsite, following which the post closure maintenance 
operations, including remediation monitoring, would commence at the site.  BMC would then 
monitor and manage the entire SWM system operations over the long term, while also 
implementing public awareness and other aspects of system operations. 
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Figure 49: Project Development Schedule 
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