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Executive Summary

Solid Waste Management (SWM) is a vital service provided by Urban Local Bodies to its citizens to
ensure a healthier environment, standard of fiving, health and sanitation facilities. Solid Waste
Management Rules, 2016 issued by Government of India (Gol) and various directions given by
National Green Tribunal (NGT} time to fime have set the baseline for the modus operandi of SWM in
the country. In line with these requirements, State Urban Development Agency (SUDA) of West
Bengal has proposed to set up cluster based solid waste management projects in various
municipalities of the state. SUDA has appointed Ernst and Young LLP, as the Transaction Advisor
for project development of present cluster consisting of Dum Dum, North Dum Dum, South Dum
Dum, Baranagar. New Barrackpore and Kamarhati municipalities.

Presently, the cluster generates about 635 TPD of waste which is estimated to reach 909 TPD by
2042. SUDA has initially proposed to set up a processing plant and Sanitary landfill for these 6
ULBs at Pramodnagar dumping Site. The area of the Pramodnagar site is about 22.69 acres and
approximately 5.55 lakh cubic meter (4.995 lakh Tons) of legacy waste is already lying at the site
and site needs to be reclaimed for developing the processing plant facility. Based on the field visits
and waste quantification studies for all the cluster ULBs, it was observed that present site area
cannot accommodate the proposed structure (i.e. Processing Plant + SLF) for the estimated waste
quantity of & ULBs. Therefore, to reduce the processing of all waste burden at the Pramodnagar
Site, another site for additional processing plant has been identified at Kamarhati during the field
visits. This site measures an area of about 8 acres and around 1.22 lakhs cubic meter (1.098 lakh
Tons) of waste is lying at this site. It is proposed to set up the processing plant for Kamarhati and
New Barrackpore municipalities at this 8-acre site after biomining of legacy waste and reclaiming
the land at Kamarhati site. The Processing plant at Pramodnagar site will cater the waste from Dum
bum, North Dum Dum, South Dum DUT and Baranagar municipalities which shall reduce the waste
burden at Pramod Nagar site.

In addition to the above stated issue, the iocation of the Pramodnagar site brings concern to the
present scheme. The site is in vicinity of a large water body, residential areas, belghoria
expressway and also lies in the buffer zone of Dum Dum Airport. So, obtaining environmental
clearance (EC) for constructing Sanitary Landfill Facility (SLF) at this site would be difficult, which
may affect the project sustainability. Even considering relaxation in the EC criteria and support
from the state govt., the estimated area required for SLF (around 33 acres) is more than the total
avaitable area (22.69 acres) at Pramod Nagar site. Due to this, SLF has been proposed to be
developed at another site, which will accommodate processing rejects from both Promdnagar and
Kamarhati sites. Hence after due consultation with SUDA, the initial scheme has been revised to set
up two processing plants, one at Pramod Nagar (450 TPD compost & RDF facility and 100 TPD Bio-
methanation ptant), second at Kamarhati (180 TPD compost & RDF facility) and a common SLF at
another site (to be finatized by SUDA). Also, to setup new plants at Pramod Nagar and Kamarhati,
dumpsite reclamation activities need to be taken up which also requires tow-lying area (preferably)
for disposal of rejects, Therefore, in consuitation with SUDA and KMDA, a low-lying land parcel has
been identified at Panihati for this purpose, Site at Panihati has been proposed by KMDA, however,
formal approval is required.

Based on the revised scheme, the present report describes a possible design for solid waste
management system in present cluster and identifies feasible technologies for processing and
disposal of MSW. From the analysis and the field studies, it is suggested that the processing of MSW
into compost, RDF and biogas will be the most feasible option based on quantity of waste
generation, land avaitability, waste characteristics of Cluster ULBs.

Private & Confidential 9
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The project structure has been conceptualized for private sector participation in secondary
collection and transportation, processing and disposal of fresh waste. The municipalities are
expected to carry out the source segregation, primary collection and transportation of waste to the
secondary coliection points. Hence, this structure will be slightly different from Integrated Solid
Waste Management scheme, where private developer is responsible for carrying out the entire
waste management from door to door collection till processing & disposal. Present project structure
has been proposed keeping in mind operational cost on C&T, existing infrastructure and resource
utilization, optimization, operational dynamics of municipalities in West Bengal and reducing
financial burden on the Government. However detailed Gap analysis is presented in the report in
term of available infrastructure and for existing infrastructure upgradation. A few suggestions are
also given with respect to compliance and monitoring part.

The overall project is designed considering the year 2027 and provisions of expansion have been
taken in to consideration to cater the future waste generation till year 2042. The concession period
accounts for the time envisaged in contract signing, biomining of legacy waste, construction &
commissioning of the processing plant, SL¥ and operations for 20 years. The entire project is
divided in to 3 components: (i} Primary Coilection & Transportation; (ii) Secondary transportation &
Processing and Disposal and (iii) Removal of Legacy waste. As mentioned, the first component will
be expected to be ULBs responsibility which reqguires INR 29.99 crores for upgradation of existing
infrastructure. The second component will be bid out to private player which reguires an
investment of INR 113.14 Crores. The third component will be funded by Govt. and executed by
Private Player which requires an investment of INR 54.91 Crores.

To expedite the above work, it is suggested that Govt. should make necessary arrangement for
funding ULBs for infrastructure upgradation. For second and third component, a combined bid
process should be done to avoid the conflict in parallel operations. However, the latter will also
bring the challenge in bidding process as dumpsite rectamation projects are usyally civil works
contract and do not involve PPP structuring. Hence, it is suggested to fix the cost bih'acket of legacy
waste removal on per ton basis which shall be paid by government. The cost of revenue deficit (i.e.
Tipping fee) for Collection and Transportation of waste to processing site, setting up processing &
disposal facility and 20 years operation shall be used as a bidding variable in bid process for
invitation of a private party. Considering the capital and operational cost of secondary collection
and Transportation of waste to processing site, processing & disposal units, associated revenues
and to maintain a healthy IRR of 16%, a tipping fee of INR 1250 with a 3% year on year increase is
estimated.

b= i
SNpse S

I Y S

. -w\f
s

Private & Confidential 10



Assisting West Bengal State government for Planning of Scientific SWM through Cluster Approach and Bid Process Management for
Selection of Developers & Operators for Cluster!

1 Introduction

Solid Waste Management (SWM) is a vital service provided by Urban Local Bodies (ULBs) to its
citizens to ensure a healthier environment, standard of living, health and sanitation facilities. Waste
generation encompasses activities in which materials are identified as no longer being of value
(being in the present form) and are either thrown away or gathered together for disposal. Solid
Waste Management Rules, 2016 (SWM Rules 2016) define Municipal Solid Waste (MSW) as
commercial and residential wastes generated in a municipal or notified area in either solid or semi-
solid form excluding industrial hazardous wastes but including treated bio-medical wastes.

1.1 SWM Value Chain

Conventionally, there are four broad aspects in the MSW value chain, namely, collection,
transportation, processing and disposal of waste. A holistic approach to waste management
includes these four aspects to extract the maximum value from waste. Municipal solid waste is
mainly generated from households, commercial establishments, and institutions. The collection
system includes door-to-door collection of segregated waste from households. This waste from
several households is then transported in small vehicles (primary transportation) to a common
point where it is either stored temporarily and/or transferred to larger covered vehicles (secondary
transportation). These vehicles transport large guantities of collected waste to a processing or
disposal site. The processing of waste involves the application of appropriate technologies
depending upon the quantity and quality of wastes to scientifically dispose them. Lastly, the rejects
left over after processing are collected and disposed in scientifically engineered landfills. In an ideal
system, the service levels of the entire process from collection to final disposal will be 100%.
However, in India, the state of MSW deviates from the prescribed process. Government has taken
several attempts to make the SWM value chain ideal.

Collection Transportation Processing Scientific

Disposal

Figure 1: SWM Value Chain

The key players across the solid waste management value chain primarily comprise:

a) Waste Generators - Individual households or bulk waste generators (apartment complexes,
malls, shops, office buitdings, hospitals, hotels & restaurants, schools, universities etc.).
Waste segregation is the responsibility of each waste generator in the state/country.

b) Urban Local Bodies (ULBs) - Municipal corporations, municipal councils/city councifs and
municipal committees that collect and transport solid waste from doorsteps within their
jurisdiction. In some cases, private players are also engaged by urban local bodies to carry
out collection and transportation activities on their behalf.

¢) Urban Development Departments - State urban development departments disburse funds
for solid waste management activities to ULBs. They also issue policy directives and monitor
the activities of ULBs from time to time.

d) Project Developers - Private developers that set up waste management projects on public
private partnership (PPP) basis with the Urban Local Bodies. In integrated solid waste
management projects, all four elements of the value chain i.e. collection, transportation,
processing and disposal are managed by a single project developer. In other cases, collection

Private & Confidential 11
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& transportation activities may be managed by the ULB and processing & disposal will be
managed by a private agency.

e) Technology Providers - Companies that specialize in manufacturing and supplying,
MRF/RDF piant, waste segregation machinery, waste-to-energy boilers, grates, air pollution
control equipment etc.

f) Bilateral and Multilateral Agencies - International donor agencies provide loans or grants
for solid waste management projects.

g) Banks & Non-Banking Financiat Corporations (NBFCs) - NBFCs provide end-to-end
infrastructure financing and project implementation services. Their business can be broadly
classified into corporate investment banking (project finance, investment banking) and
alternative asset management (private & project equity). These companies provide financial
intermediation for infrastructure projects and services, adding value through innovative
products to the value chain & asset maintenance of existing infrastructure projects. Banks
understand that waste management projects are capital intensive and have long concession
periods. These institutions usually have a highly evolved project level assessment
framework. This enables them to conduct a credit assessment and establish bankability,
after which long term debt is sanctioned and syndicated across a spectrum of commercial
banks as senior debt.

Government of West Bengal has taken several steps/initiatives for making the cities Clean, Green
and Beautiful with special emphasis on management of Solid Wastes in Municipal Towns of the
State. One of the obligatory functions of the Municipal Bodies is to remove solid waste from the
cities under Sections 63, 958, 260, 273 of the West Bengal Municipal Act 1993 and correspending
Sections in the Municipal Corporations’ Acts. Although an obligatory function, SWM service has
been an area of concern for urban centers of all sizes especially with changing patterns of lifestyle
and behaviour of population. With increasing population and urbanization, SWM in India has
emerged as a priority not only because of the environmental and aesthetic concerns but also
because of the guantities of waste generated every day. Next section is in detail about the
regulatory arrangements that were mentioned here in the introduction.

¢
1.2 Regulatory Landscape

The Indian government recognizes the urgent need for solid waste management in the country. They
acknowledge that the existing state of services are raising serious public health concerns that
require immediate attention.

Solid waste is a State subject and a municipal function. The responsibility for its management lies
with the Urban Local Bodies (ULBs), which consist of municipal corporations (Nagar Nigam),
municipalities (Nagar Palika) and City Councils (Nagar Panchayat) or Notified Area Council (Nagar
Palika Parishad). As far as Solid Waste Management is cancerned, following is the road map of the
regulations by government,

Regqulatory Roadmap of SWM:

GOVT. OF INDIA
» Solid Waste Management Rules, 2016

1.3 Hazardous Waste Management Rules, 2016

Biomedical Waste Management Rules, 2016.

E- waste (Management and Handling) Rules, 2016

Plastic waste (Management and Handling) Rules, 2016

Construction & Demolition Waste Management Rules, 2016

Guideline of Ministry of Housing & Urban Affairs, Gol on Implementation of SWM
Swachh Bharat Mission, Gol

YVVYVYVYVY
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important Requiatory Guidelines:

Solid Waste Management Rules, 2016

In 2016, the Ministry of Environment, Forests and Climate Change (MoEFCC) notified the 'Solid
Waste Management Ruies, 2016 to replace the old and outdated SWM Rules, 2000. In these rules,
distinct duties and responsibilities were allocated to waste generators, ministries, state
governments, pollution control boards, local authorities & village panchayats as well as brand
owners and industrial units for various aspects of waste management. SWM rules 2016 was aimed
at standardization and enforcement of SWM practices in the ULBs. The rules mandated every
municipal authority to, within the territorial area of the municipality, be responsible for the
implementation of the provisions of these rules and infrastructure development for collection,
storage, segregation, transportation, processing and disposal of municipal solid wastes. The
Ministry of Agriculture required to provide flexibility in Fertilizer Control Order for manufacturing &
sale of compost, propagating use of compost on farmland, setting up laboratories to test quatity of
compost by local authorities or authorized agencies.

1. Segregation at source:

a. Waste generators required to segregate waste into 3 streams: bicdegradables, dry
(paper, plastic, metal, wood), and Domestic Hazardous Waste (diapers, napkins,
cleaning agents)

b. Institutional generators, hotels, restaurants made responsible for segregation, sorting,
and managing in partnership with local bodies

c. All resident welfare, market associations & gated communities above 5000 sgm. area
mandated to segregate waste at source & hand over recyclables to authorized waste
pickers & recyclers or the urban local body

2. Colilection and disposal of sanitary waste
Manufacturers or brand owners of sanitary napkins and diapers responsible for
spreading awareness of proper disposal to generators. Aiso required to provide a
pouch or wrapper for disposal of each diaper within the packet

3. Collect back scheme for packaging waste
Brand owners required to put in place a system to collect back non-biocdegradable
packaging waste generated due to their production

4. User fee for collection

a. Municipal authorities to levy user fee for collection, disposal & processing from bulk
generators

b. Generators required to pay “user fee” to waste collector and "spot fines” for littering &
non-segregation

c. Rag pickers, waste pickers and kabadiwalas to be integrated from informal to formal
sector by state government

d. Zero tolerance for throwing, burning or burying solid waste on streets, open public
spaces, in drains or water bodies

5. Scientific waste processing and treatment

a) Biodegradable waste to be processed, treated and disposed through composting or bio-
methanation within the premises; residual waste to be given to waste collectors

b) Developers of SEZs, industrial estates, industrial parks to earmark min. 5% of total area
or min. 5 plots/sheds for recovery & recycling facility

¢) For census towns or local bodies with:
¥ > 1 million population: waste processing facility to be set up in 2 yrs.
v 0.5 million - 1 million population: common or stand-alone sanitary landfill to be set

upin 3 yrs.

v' < 0.5 million population: commaon or regiona! sanitary landfills to be set up in 3 yrs.

a. Bio-remediaticn or capping of old & abandoned dumpsites within 5 yrs.

6. Promotion of waste-to-energy

a. All industrial units using fue! & located within 100 km of solid waste based RDF plant

mandated to replace 5% of fuel requirement by RDF
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b. Non-recyclable waste having calorific value of 1500 Kcal/kg or more to be utilized for
generating energy through RDF. High calorific waste to be used for co-processing in
cement or thermal power plants

c. MNRE to facilitate infrastructure creation for WtE plants & provide incentives or
subsidy for them

d. Ministry of Power to fix tariff or charges for power generated from WtE plants based
on solid waste & ensure compulsory purchase of power by discoms

7. Parameters and standards for incineration, landfills, compost
a. New parameters & standards devised for incineration, landfills and compost
b. Landfill site to be away from water bodies, highways, habitations, public parks, water

supply wells and airports

c. Emission standards for incineration completely revised, includes parameters for
dioxins, furans, reduced limit for PM

d. Compost standards amended to align with Fertilizer Control Order

8. Management of waste in hilly areas
a. Construction of landfiils on hills to be avoided
b. land for construction of scientific landfills in hilly areas to be placed in plain areas

within 25 km

¢. Transfer stations and processing facilities can be operational in hilly areas

9. Constitution of a Central Monitoring Committee
a. A central monitoring committee comprising of stakeholders from central & state

governments to be constituted under Secretary, MoEFCC for monitoring of overall
implementation of Rules

10. Other Changes
a. The term “municipal solid waste” has been replaced by solid waste; solid waste

encompasses domestic waste including sanitary waste, commercial waste, institutional
waste, catering and market waste and other non-residential wastes, street sweepings,
silt removed or coltected from the surface drains, horticulture waste, construction and
demolition waste and treated bio-medical waste excluding industrial hazardous waste,
biogmedical waste and e-waste

b. Inmion of a separate chapter on construction & demolition waste management with
roles and responsibilities of various stakeholders defined including Bureau of Indian
Standards

c. Separate standards for organic compost and phosphate rich organic manure; stringent
standards for incineration

d. Removal of term ‘municipal authority’; new stakeholders have been identified. The
functions of MoEFCC, MoHUA/MoUD, Ministry of Chemicals and Fertilizers, CPCB,
SPCB, Pollution Control Committees for Union Territories, municipal administration,
state governments and urban local bodies

e. Provision for incentives to decentralized waste treatment facilities

The rules have enlisted duties of various stakehoiders:

9. The waste generators are mandated to segregate, and store waste generated by them
in three separate streams namely bio-degradable, non-bio-degradable and domestic
hazardous waste in suitable bins and handover these segregated wastes to authorized
waste collectors. Further, construction and demolition waste shall be disposed of as
per the Construction & Demolition Waste Management Rules, 2016.

h. Ministry of Environment, Forest and Climate Change shall be responsible for overall
monitoring and implementation of these ruies in the country. A Central Monitoring
Committee shall be setup to monitor and review implementation of these rules.
Ministry of Urban Development formulated the national pelicy and strategy on solid
waste management including a poticy on waste-to-energy in consultation with
stakeholders, promote research and development in the sector and undertake training
and capacity building of local bodies and other stakeholders.

-
.
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i. Department of Fertilizers, Ministry of Chemicals and Fertilizers shall provide market
development assistance on city compost.

j.  Ministry of Agriculture, Government of India shall endeavor to provide flexibility in
Fertilizer Control Order for manufacturing and sale of compost.

k. Ministry of Power shall decide tariff for power generated from waste-to-energy plants
and compulsorily purchase power generated from such waste-to-energy plants.

I.  Ministry of New and Renewable Energy shall facilitate infrastructure creation and
provide subsidy or incentives for waste-to-energy plants.

m. District Magistrate/ District Collector/ Deputy Commissioner shall facilitate
identification and allocation of suitable land for setting up solid waste management
facilities.

Swachh Bharat Mission

Launched in 2014 under the flagship programme namely Swachh Bharat Mission aims to provide
the sanitation facilities with respect to scientific municipal solid waste management and tiquid
waste management to every citizen. SBM stipulates to build the capacities of urban local bodies
strong to design, execute and operate all systems related to service provision. This requires close
linkage between planning, operationalizing and sensitizing of the sanitation and waste management
services within the departments as well as the citizens for achieving the overall goal of SBM. The
initiative has also encouraged the participation of private sector by providing the suitable
environment for their active and reliable participation in the sector.

SBM Model Municipal Solid Waste (Management & Handling), Cleanliness and Sanitation rules has
few guidelines:

» Every generator of Municipal Solid Waste shall separate the waste at source of generation
into the following categories as applicable and shall store separately, without mixing it for
segregated storage in authorized storage bins, private/public receptacies for handing over
or delivering to authorized waste pickers or waste collectors as directed by the local
authority/body from time to time, $

» It shall be the duty of every generator of municipai solid waste, either owner or occupier of
every land and building to collect or cause to be collected from their respective land,
premises and building, to segregate waste and to store and deliver the same to the
municipal worker/vehicle/waste picker/waste collector deployed by the Municipal
Corperation/Council/Municipality/Urban Local Body.

» Municipal Corporation/Council/Municipality/Urban Local Body shall release publicly, the
monthly data about the quantity of waste going to the different landfills and waste
processing sites. Such information shall be available at the Office and on Municipal
Corporation/Council/Municipality/Urban Local Body website.

To regulate and facilitate the sorting of the recyclable and non-recyclable waste, the
Municipal Corporation/Council/Municipality/Urban Local Body shall provide for as many dry
waste sorting centers as possible and required.

The urban local body shall ensure arrangements for cleaning daily or at set intervals and all
the year through at all the public roads, places, colenies, slums, Local Body, markets and
tourism places, parks of the urban body, cremation grounds etc. and the urban local body
shall be committed to coliect and carry the garbage from these places door to door or from
the nearest garbage bin/container/facility and transport it from there to the final disposal
place in closed vehicles.

CPCB (Central Pollution Control Board)

CPCB had published technical guidelines with respect to solid waste management which are as

follows:
« Guidelines for Environmentally Sound Facilities for Handling, Processing and Recycling of

End-of- Life Vehicles (ELV)

Revised Guidelines for Pre-Processing and Co-Processing of Hazardous and Other Wastes in

Cement Plant as per H&OW (M & TBM) Rules, 2016
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Guidelines on Implementing Liabilities for Environmental Damages due to Handling &
Disposal of Hazardous Waste and Penalty
Guidelines for Common Hazardous Waste Incineration
Criteria for Hazardous Waste Landfills
Guidelines for Management, Handling, Utilisation and Disposal of Phosphogypsum
Generated from Phosphoric Acid Plants

. Protocot for performance Evaluation and Monitoring of the Common Hazardous Waste
Treatment Storage and Disposal Facilities including Common Hazardous Waste Incinerators
Guidelines for Setting up of Operating Facility: Hazardous Waste Management
Guidelines for Proper Functioning and Upkeep of Disposal Sites
Guidetines for Environmental Sound Recycling of Hazardous Waste as per Schedule-V of
Hazardous Waste (Management Handling and Transboundary Movement) Rules, 2008
Guidelines for the Selection of Site for Landfilling
Guidelines for Transportation of Hazardous Wastes
Guidelines for Storage of Incinerable Hazardous Wastes by the Operators of Common
Hazardous Waste Treatment, Storage and Disposal Facilities and Captive HW Incinerators
Guidelines for Conducting Environmental Impact Assessment: Site Selection for Common
Hazardous Waste Management Facility
Manual for 'Sampling, Analysis and Characterization of Hazardous Wastes'.

National Green Tribunal Guidelines

As per the direction of Honorable NGT order dated 16" January 2019, CPCB had submitted draft
"Guidelines on Disposal of Legacy Waste" to NGT on 18" February 2019. Following has been
suggested in the guidelines:
~ Solid waste dumps which have reached their full capacity or those which will not receive
additional waste after setting up of new and properly designed landfills should be closed
and rehabilitated.
The treatment & disposal of Legacy MSW can be done by Bio-remediation and Bio-mining.
A total station survey or drone mapping of any landfill/dumping site must be done prior to
start of the project.
Procedure of Bio-remediation and Bio Mining has been explained in the guidelines
Local Body (LB) shall make a time bound plan to execute the bio-mining process to clear the
old waste.
An initial baseline survey of surface and subsurface soils and waters and aiso leachate
present shail be performed. Samples should be drawn by an NABL or MOEFCC certified lab,
aiso at the final stage.
The recyclables recovered from the bio-mining process should be sent for recycling as per
the quality of the material, which should also be randomly sampled by an NABL lab and
tested for heavy metals, salinity/electrical conductivity and leachability to ensure no
environmental harm during use.
The recovered land from the bio-mining process shall be utilized for any purpose deemed
appropriate. |deally reclaimed space should be reused for waste processing, otherwise for
alternate non-habitation uses
it is important to do the risk assessment and an onsite emergency plan should be kept
handy prior to commencement of dumpsite bio-remediation & bio-mining.
Capping should only be considered for the maximum 10% residual rejects after bio-mining
(screening) of stabilized waste.
ULB also needs to ensure that fresh waste generated in city is handled, collected and
processed separately as per the norms and guidelines issued by MoEF&CC.
For Dry Waste a Material Recovery Facility should be installed to recover maximum materiat
for ensuring that our cities are Zero Waste fo Landfill cities.

GOVT. OF WEST BENGAL

» Policy and Strategy on Solid Waste Management for Urban Areas of West Bengal 2017
» Policy and Strategy on Plastics Waste Management for Urban Areas of West Bengal 2017
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» Amendment of the West Bengal Municipal Act for banning using plastic bags below 50
microns.

» State Government Order to all the ULBs to reqularly remove Solid Wastes from all area
under its jurisdiction

» Hospitals in their jurisdiction and accordingly make special arrangement for Hospital Solid
Waste remaoval.

» State Government declaration of Green Zone from Airport to NABANNA area.

Mandates on Solid Waste Management suggested by Hon'ble NGT to Govt, of West Bengal on
10.04.2019

1) Door to Door Collection [Rule 15 (b) SWM Rule]

Door to door collection of segregated solid waste from all households including slums and informal
settlements, commercial, institutional and other non-residential premises. Transportation in
covered vehicles to processing or disposal facilities

2) Source Segregation [Rule 15 (g) SWM Rule]

Segregation of waste by households into Biodegradable (green bins), non-biodegradable (blue bins)
and domestic hazardous (black pouch of thickness more than 50 micron). As per directions of State
ievel committee on SWM Rule 2016 vide no Z-16025/6/2018 dated 21.01.2019, all the reginal
monitoring committee and State/UT/ULBs is to follow the two-bin system for storage of waste and
separate storage for domestic hazardous waste.

3) Provision for Litter Bins & Waste Storage Bins [Rule 15 (h) SWM Rule]

o Instailation of Twin-bin/ Segregated litter bins in commercial, public areas and strategic
locations at every 50-100 meters

* Assisting West Bengal State government for Planning of Scientific SWM through Ciuster
Approach and Bid Process Management for Selection of Developers & Operators

s Avoid indiscriminate dumping in important location like river bank, roadside, near
institutions, health care centers etc.

4) Transfer Stations

Installation of Transfer Stations instead of secondary storage bins in cities (mandatory for
population above 5 lakhs)#

5) Separate Transportation [Rule 15 (g and r) SWM Rule]

e Compartmentalization of Vehicles (for bicdegradable and non-bicdegradable) for the
collection of different fractions of waste

o Use of GPS in collection and transportation vehicles to be made mandatory at least in cities
with population above 5 lakhs along with the publication of route map.

6) Public Sweeping [Rule 15 (n) SWM Rule]

All public and commercial areas to have twice daily sweeping, including night sweeping and
residential areas to have daily sweeping

7) Waste Processing (Wet Waste, Dry Waste, MRF Facility) [Ruie 15 ¢(h and v) SWM Rule]

e Separate space for segregation, storage, decentralized processing of solid waste to be
demarcated Establishing systems for home/decentralized and centralized composting/
generation of bio gas

s Arrangements for Material Recovery Facilities (separation of recyclable material like PET
bottle, soft drink can etc.)

« Establishment of Refuse-derived fuel (RDF) plants/ waste to energy plants

8) Scientific Landfill [Rule 15 (w} of SWM Rule]

Setting up common or regional sanitary landfills by al! local bodies for the disposal of permitted
waste under the rules

9) Systems for the treatment of legacy waste to be established. Bulk Waste Generators (BWGs)
[Rule 4 (6 and 7) of SWM Rule]

Bulk waste generators (having an average waste generation rate exceeding 100kg per day) to set
up decentralized waste processing facilities as per SWM Rules, 2016

10) Preventing Solid Waste from entering into Water Bodies [Rule 4 (2) of SWM Rule]

Installation of suitable mechanisms such as screen mesh, grill, nets, etc. in water bodies such as
nallahs, drains, to arrest solid waste from entering water bodies.
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11) User Fee {Rule 4 (3) of SWM Rule]

All Waste Generators shall pay user fee for solid waste management, as will be determined by the

bye-laws of the local bodies

12) Penalty Provision [Rule 15 (zf) of SWM Rule]

impose / levy of spot fine for persons who litters or fails to comply with the provisions of these

rules/ relevant act

13) Notification of Bye Laws [Rule 15 (e) of SWM Rule]

Frame bye-laws incorporating the provisions of SWM Rules, 2016 and ensuring timely

implementation

14) C&D Waste (Rule 6(4) & 6(5) of C&D WM Rules)

Ensure separate storage, collection and transportation of construction and demolition wastes

15) Plastic Waste (Rule 4(c) PWM Rules)

Implementation of ban on plastics below less than 50 microns thickness and single use plastic

16) Citizen Grievance Redressal

Establish an effective grievance redressal mechanism for this purpose

17) Monitoring Mechanism

e ULBs to update month wise targets/action plans on the online format to the UD&MA dept.
The monthly progress report format to be communicated soon
e The local body shall submit annual report on solid waste management in Form-IV as

specified in Solid Waste Management Rule, 2016 to WBPCB and UD&MA department before
15 April each year.

West Bengal Pollution Control Board

The SWM rules have laid down comprehensive guidelines for solid waste storage, treatment and
disposal and have designated the Urban Affairs Department of the State Govt. as the nodal
authority for development of treatment and disposal facilities. Local authorities are primarily
responsible for collecting, transporting and disposing these wastes and they are required to obtain
Authorisation from the Board for MSW management. Operators appointed/ selected by municipal
authorities to carry out MSW management on their behalf are aiso reguired to obtain authorization.
In addition to obtaining authorisation, the local bodies are required §o submit Annuat Report in
Form-lV of SWM 2016 ruie to State Pollution Control Board and the Secretary-in-Charge of the
state Department of Urban Development in case of metropolitan city and to the Director of
Municipal Administration or Commissioner of Municipal Administration or Officer in -Charge of
Urban local bodies in the state in case of all other local bodies of state.

The Board issues autheorization for the establishment of Solid Waste management facilities after
obtaining approval from a Committee comprising representatives of Kolkata Metropolitan
Development Agency, Municipal Engineering Directorate, State Water Investigation Directorate,
etc. The Board has also been entrusted with the duty of monitoring the compliance of MSW
management facilities w.r.t. groundwater, ambient air, leachate quality and compost gquality
including incineration standards as specified in the Rules.

Under provisions of the EIA notification, 2006 and its amendments, Environmental Clearance is
required to be obtained for setting up of Common MSW Management Facilities as these are
considered as category 'B' projects. Both facilities to be set up by an individual municipal authority
or facilities to be set up and shared by two or more municipal authorities are required to obtain EC
with some minor exceptions. The EC is to be obtained prior to application for authorization under
the SWM (Management & Handling) Rules, 2016. EC applications are to be submitted to the
Department of Environment, Govt. of West Bengal.

State Policy and Strategy on Solid Waste Management for Urban Areas of West Bengal

This policy and strategy paper was prepared to heip ULB and other service providers for
discharging their functions in a more effective, efficient and sustainable manner with respect to
Municipal Solid Waste Management. This shall help in being successful on the effort of creating the
cities Zero Waste discharging and vat free through recycling of waste and deriving Energy/Compost
from the waste. Few of the important features of this policy are as follows:
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The action plan proposes the minimum land requirement for Processing and dumping for
every district in the state

Changes in public behavior through electronic forms of communication as opposed to
paper, reducing plastic waste significantly

Promotion of recycied paper bags as an alternative to polyethylene bags

Using state government’'s inhouse departments like I&CA Department, IT department for
advertising and visual publicity to develop semi-customised software

Existing municipal staff will not be removed till retirement whereas contractual staff will be
phased out | favour of a new arrangement. As per this, self-help groups active in a ward or
a group of wards may federate into a cooperative society which may enter into a hybrid
contract with municipality.

Waste treatment options for every waste type is given in the policy

Policy suggests that the state would decide the option of technologies for treatment of
wastes i.e. Waste to Energy or Waste to Compost. Government of India is providing
Rs.1500 per ton as subsidy for encouraging its adoption

The union Ministry for Non-Conventional and renewable Energy (MNRE) has given a
directive that waste to energy tariffs are fixed for up to 2022 for a price of Rs. 6.12 per
unit for the state of West Bengal

All industrial units using fuel and located within one hundred km from a solid waste based
refused derived fuel plant shall make arrangements within six months from the date of the
notification of these rules to replace at least 5% of their fuel requirement by refused fuel so
produced.

Duties of every stakeholder have been mentioned in the policy document.

All the hotels and restaurants shall ensure segregation of waste at source

Directions on non-compliance of Municipal Solid Waste Management Rules in the State of West
Bengal by The National Green Tribunai Principal Bench, New Delhi on 02.04.2019

1. To submit compliance report on sanitation and public health,

2. The State should enforce and implement the Solid Waste Management Rules, 2016 in all
respects and without any further delay.

3. The authorities {The Chief Secretaries/Advisers of States/UTs by the Registry of the Tribunal)
are directed to take immediate steps to comply with all the directions contained in this judgment
and submit a report of compliance to the Tribunal.

4. Preparation of State Action Plan in terms of SWM Rule, 2016 with timelines and budgetary
support/ provision

5. The States should have Monitering Committees headed by the Secretary, Urbarf Development

Department with the Secretary of Environment Department as Members and CPCB and State
Pollution Control Boards (SPCBs) assisting the Committees.

6. Reguiar interaction and reporting with State level Monitoring Committee (SLMC)

7. Preparation for Performance Audit by MoHUA, CPHEEO to be conducted for 500 ULBs with
population of 1 lakh and above initially,

8. Best Practice Compliance:

a) Setting up of Control Room where citizen upload phetos of garbage (Both at ULB and State
level)

b) Installation of CCTV Camera at Compost center, Garbage clinic, Waste processing site/
Dump site

¢) GPS enabled monitoring system in Garbage collection Van

d) Waste management information shouid be available on Public domain (Website) of ULBs

9. To prepare time bound action plans and execute the same so as to restore water and air quality

10. The Collectors were to have monthly meetings, as per Rule 12 and submit reports to State
Urban Development Departments, with a copy to State Level Committees.

11. At least three major cities and as many major towns as possible in the State and at least three
Panchayats in every District may be notified on the website within two weeks from today as model
cities/towns/villaqes which will be made fully compliant within next six months.
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12. The remaining cities, towns and Village Panchayats of the State may be made fully compliant in
respect of environmental norms within one year.

i
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Institutional Arrangement for MSW Arrangement

To make sure that all the stakeholders adhere to all the mentioned regulatory rules, it is necessary
to have a strong and robust institutional arrangement. In India the institutional arrangement
comprises of various state and central government bodies. The structure and coordination between
all the departments is described below:

Ministry of Ministry of Urban Central Pollution
Environment & Forest Development (CPHEEO) Control Board
{Solid waste
management rules
2016)

Formulates policy, prepares

Rules for Scientific oy 1% Monitors SPCBs and
Management of MSW guidelines, aats hanchmais workings of ULBs
and provides funds
State Govemnments Regional Level
(Urban Development PPP S
Departments/State Facilities
Pollution Control <_—_V—J\
A : Boards)
ultitatera
Agencies ::>
{Capacity Building
and Funding) Policy Directive, funding and Public Private
Monitoring Partderships
:‘r> Urban Local Bodies Municipal Level
{Service delivery PPP SWM
through PPP or self) e Facilities

—

Figure 2: Institutional Arrangement for MSW

Roles and Responsibilities of Stakeholders
SWM 2016 has listed the duties and responsibilities of ail the stakeholders:

Government:

Duties of the Secretary-in-charge, Urban Development in the States and Union territories. The

Secretary, Urban Development and Municipal Affairs Department in the State through the

commissioner or Executive Officers of Municipal Corporations/ Municipalities are as follows:
Prepare a state policy and solid waste management strategy for the state or the union
territory in consultation with stakeholders including representative of waste pickers, self-
help group and similar groups working in the field of waste management consistent with
these rules, national policy on solid waste management and national urban sanitation policy
of the ministry of urban development, in a period not later than one year from the date of
notification of these rules
State policies and strategies should acknowledge the primary rote played by the informal
sector of waste pickers, waste collectors and recycling industry in reducing waste and
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ULB:

provide broad guidelines regarding integration of waste picker or informal waste collectors
in the waste management system.

Direct the town planning department of the State to ensure that master plan of every city in
the State for setting up of solid waste processing and disposal facilities except for the cities
who are members of common waste processing facility or regional sanitary landfill for a
group of cities

Ensure identification and allocation of suitabte land to the focal bodies within one year for
setting up of processing and disposal facilities for solid wastes and incorporate them in the
master plans (land use plan) of the State or, cities through metropolitan and district
planning committees or town and country planning department

Direct the town planning department of the State and local bodies to ensure that a separate
space for segregation, storage, decentralized processing of solid waste is demarcated in
the development pilan for group housing or commercial, institutional or any other non-
residential complex exceeding 200 dwelling or having a plot area exceeding 5,000 square
meters

Direct the developers of Special Economic Zone, industrial Estate, Industrial Park to
earmark at least five percent of the total area of the plot or minimum five plots or sheds for
recovery and recycling facifity

Facilitate establishment of common regional sanitary iand fill for a group of tities and towns
falling within a distance of 50 km (or more) from the regional facility on a cost sharing basis
and ensure professional management of such sanitary landfills

Notify buffer zone for the solid waste processing and disposal facilities of more than five
tons per day in consultation with the State Poliution Control Board

Start a scheme on registration of waste pickers and waste dealers.

Prepare a solid waste management plan as per state policy and strategy on solid waste
management and abiding by the Solid Waste Management Rules 2016, Plastic Waste
Management Rules 2016, e-waste (Management) Rules, 2016, Bio-Medical Waste
Management Rules, 2016, Construction and Demoiition Waste Management Rules, 2016
and Hazardous and Other Wastes (Management and Transboundary Movement) Rules,
2016 within six months from the date of notification of state pelicy and strategy and submit
a copy to respective departments

Arrange for door to door collection of segregated solid waste from all househelds including
slums and informal settlements, commercial, institutional and other non-residential
premises. From multi-storage buildings, large commercial complexes, malls, housing
complexes, etc., this may be collected from the entry gate or any other designated location
of State Government

Establish a system to recognize organizations of waste pickers or informal waste collectors
and promote and establish a system for integration of these authorized waste-pickers and
waste collectors to facilitate their participation in solid waste management including door
to door collection of waste

Facilitate formation of Self Help Groups, provide identity cards and thereafter encourage
integration in solid waste management including door to door collection of waste

Setup material recovery facilities or secondary storage facilities with sufficient space for
sorting of recyclable materials to enable informal or authorised waste pickers and waste
collectors to separate recyclables from the waste and provide easy access to waste pickers
and recyclers for collection of

Segregated recyclable waste such as paper, plastic, metal, glass, textile from the source of
generation or from material recovery facilities; Bins for storage of bio-degradable wastes
shall be painted green, those for storage of recyclable wastes shall be printed white and
those for storage of other wastes shall be printed black

Establish waste deposition centres for domestic hazardous waste and give direction for
waste generators to deposit domestic hazardous wastes at this centre for its safe disposal.
Such facility shall be established in a city or town in a manner that one centre is set up for
the area of twenty square kilometers or part thereof and notify the timings of receiving
domestic hazardous waste at such centres
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Ensure safe storage and transportation of the domestic hazardous waste to the hazardous
waste disposal facility or as may be directed by the State Pollution Control Board or the
Pollution Control Committee

Direct street sweepers not to burn tree leaves coliected from street sweeping and store
them separatety and handover to the waste collectors or agency authorised by local body
Phase out the use of chemical fertilizer in two years and use compost in alt parks, gardens
maintained by the local body and wherever possible in other places under its jurisdiction.
Incentives may be provided to recycling initiatives by informal waste recycling sector
Ensure that the operator of a facility provides personal protection equipment including
uniform, fluorescent jacket, hand gloves, raincoats, appropriate foot wear and masks to all
workers handling solid waste and the same are used by the workforce

Frame bye-laws and prescribe criteria for levying of spot fine for persons who litters or fails
to comply with the provisions of this strategy

Develop ICT enabled services for the citizen and create public awareness through
information, education and communication campaign and educate the waste generators.

Consumer:

~

Every waste generator shall, - seqgregate and store the waste generated by them in three
separate streams namely bio- degradable, non-biodegradable and domestic hazardous
wastes in suitable bins and handover segregated wastes to authorized waste pickers or
waste collectors as per the direction or notification by the local authorities from time to
time

wrap securely the used sanitary waste like diapers, sanitary pads etc., in the pouches
provided by the manufacturers or brand owners of these products or in a suitable wrapping
material as instructed by the local authorities and shall place the same in the bin meant for
dry waste or non-bio- degradabie waste

store separately construction and demolition waste, as and when generated, in his own
premises and shall dispose of as per the Construction and Demolition Waste Management
Rules, 2016

store horticulture waste and garden waste generated from his premises separately in his
own premises and dispose of as per the flirections from the local body time to time

No person shall organise an event or gathering of more than one hundred persons at any
unlicensed place without intimating the local body, at least three working days in advance
and such person or the organiser of such event shall ensure segregation of waste at source
and handing over of segregated waste to waste collector or agency as specified by the local
body.

All resident welfare and market associations shall, within one year from the date of
notification of these rules and in partnership with the local body ensure segregation of
waste at source by the generators as prescribed in these rules, facilitate collection of
segregated waste in separate streams, handover recyclable material to either the
authorised waste pickers or the authorized recyclers. The bio-degradable waste shall be
processed, treated and disposed off through composting or bio-methanation within the
premises as far as possible. The residual waste shall be given to the waste collectors or
agency as directed by the local body.

Cluster formation

The quantity and composition of MSW generated in the ULB is essential for determining collection,
processing and disposal options that could be adopted. They are dependent on the population,
demographic details, principal activities in the city/ town, income levels and lifestyle of the
community.

To assess the sufficiency of the existing and potential MSW treatment, the foilowing three
parameters has been considered by SUDA for clustering as per the policy mentioned in 1.2.5:

Distance between cities
Waste generated by cities
Per capita waste generated

Private & Confidential 23



Assisting West Bengal State gavernment for Planning of Scientific SWM through Clusier Approach and Bid Process Management for
Selection of Develapers & Operators for Cluster]

1.4 Administrative structure of ULBs in West Bengal

The purpose of municipal governance and strategic urban planning in a country is to create
effective, responsive, democratic, transparent, accountable local governance framework organized
according to a rational structure that promotes responsiveness and accountability; to provide
responsive policy guidance and assistance to sub-national entities; to strengthen the legal, fiscal,
economic and service delivery functions of municipalities; and to foster greater citizen participation
in the governance of local bodies.

Municipality
Background

Municipal Bodies have been accorded constitutional status in the 74th Constitutional Amendment
Act of 1992 and raised to the status of ‘Government’ at the local level. Article 243W of the
Constitution of India envisages that the State Government may, by law, endow the municipalities
with such powers and authority as may be necessary to enable them to function as institutions of
self-government and such law may contain provisions for the devolution of powers and
responsibilities upon municipalities, subject to such conditions as may be specified therein, with
respect to (i) preparation of plans for economic development and social justice and (ii) performance
of functions and the impiementation of schemes

Organizational Structure

Department of Municipal Affairs is entrusted with the responsibility of providing legal and
administrative support to the ULBs of the State and to implement some of the development
program through the municipal bodies. Urban developmeni planning and infrastructural
development are looked into by the Urban Development Department through various autonomous
authorities/ agencies created under relevant Acts. Currently, one Minister-in-Charge looks after the
affairs of the department. The Secretariat supervises the various functions of the Directorate and
other organizations which are related to the department.

Chairman / Mayor, elected by the majority of the Board of Councilors (BOC), is the executi\fe head
of the ULB and presides over the meetings of the Chairman-in- Council / Mayor-in-Council
responsible for governance of the body. The executive power of a ULB is exercised by the Council.
The Chairman-in-Councii / Mayor-in-Council, enjoys such power as is detegated by the Board. Every
ULB, having a population of three lakh or more, groups the wards into five (up to 15 in respect of a
municipal corporation) boroughs. The boroughs are constituted with not less than six contiguous
wards and a Borough Committee is constituted for each borough. The Councilors of the respective
wards are the members of such Borough Committee and elect the Chairman (not being a member of
Chairman-in- Council / Mayor-in-Council) from among themselves.

Establishment of ULB is headed by an Executive Officer / a Commissioner. Other officers are also
appointed to discharge specific functions of respective area / nature. Executive Officer /
Commissioner, subject to the supervision and control of the Chairman / Mayor, functions as the
principai executive of the ULB. The Executive Officer / Commissioner and the Finance Officer
exercise such powers and perform such functions as are notified by the State Government from
time to time.

Previously the Municipal Affairs of this State was administered by the Bengal Municipal Act, 1932.
Later, in the end of '80s it was felt necessary to replace the said Act with an updated iegislation.
Accordingly the West Bengal Municipal Act, 1993 has been enacted on the 13th day of July, 1994
and the said new Act has replaced the Bengal Municipal Act, 1932.

1.5 Aims and Objectives

The proposed project aims to improve the existing waste management system of cluster 1: Dum
Dum, North Dum Dum, South Dum Dum, Baranagar, Kamarhati and New Barrackpore by
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understanding the gaps in the infrastructure, technical capability, financial muscle and managerial
competence of the cluster-1 and each ULB's. The proposed project will identify key intervention
areas along the solid waste management value chain. The outcome of the project is to propose a
sustainable solid waste management by leveraging the current system followed by municipal bodies
involved. This project has an aim to develop a financially feasible structure for private sector
participation for the project to make an efficient solid waste management system. To maintain the
above mentioned qualitative objectives, current waste management system should become
effective at every point in solid waste management value chain. Following are the service level
benchmarks for the same:

Service Level Benchmarks

To set minimum performance standards for public services, a Service Level Benchmarks (SLBs)
programme has been undertaken by the Ministry of Housing and Urban Affairs (MoHUA)/MoUD
since 2009 emphasizing on an increased focus on delivery of service outcomes. The programme
covers vital services offered by the ULBs that include water supply, wastewater and solid waste
management, The minimum set performance parameters for SWM services include:

. Household Leve! Coverage - 100%

. Efficiency in Collection of Solid Waste - 100%

. Extent of Segregation of MSW - 100%

. Extent of MSW Recovered - 80%

. Extent of Scientific Disposal of MSW - 100%

. Extent of Cost Recovery - 100%

. Efficiency in Collection of SWM Charges - 90%

. Efficiency in addressing of Customer Complaints - 80%

O~ U B W=

Performance-related funds were earmarked under the 13'" finance Commission for improvements
in SLBs including SWM. The focus is to achieve 100% source segregation, efficient door-to-door
collection, minimize manual handling of waste and increase efficacy of covered transportation.
Waste management is a mammoth task which stands complicated with the increase in urbanization,
changing lifedtyles, and increase in consumer behaviour. Though the issue of recycling of solid
waste has received attention to the authorities of ULBs yet it is not being implemented up to the
mark due to lack of proper guidance and technology. Apart from commonly faced issues by
government, an increasing pressure from NGT and various other boards made this project a
necessity.

Primary and most important aim of the government is to reach the service level benchmarks listed
above. Few of the unlisted goals include increase in awareness of every individual with respect to
solid waste management, awareness of the ULBs, making system efficient which shall help in
achieving the said aims and objectives of the project.

NGT had issued guidelines regarding management of legacy waste at both the dumpsites (Pramod
Nagar & Kamarhati). An objective of this assignment is to follow those guidelines and clear the
present dump of waste to construct processing facilities.

Solid waste management processes should be adhered to CPCB guidelines with respect to handling
and processing of waste. These guidelines form an important part of the institutional structure for
the solid waste management.

As cluster 1 represents ULBs in the important and denser part of the Kolkata, the available land is
the most we can have for processing of the waste. An optimization of this land is another major
objective of this assignment. Removing current waste from the land and adding processing plant
simultanecusly is the most forward way to do so.

Once processing of waste starts, huge environmental burden will be taken off with respect to tand,
air, water, noise and land pollution. To do so in long run is also an important objective of this
project. A holistic approach to waste management to extract maximum value from waste and
dispose it in a safe manner.
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2 Project Development

2.1 Project background

As mentioned in the introduction, Government of West Bengal has taken several steps/ initiatives
for making all the cities Clean, Green and Beautiful with special emphasis on management of Solid
Wastes in Municipal Towns of the State. One of the obligatory functions of the Municipal Bodies is
to remove solid waste from the cities under Sections 63, 95B, 260, 273 of the West Bengal
Municipal Act, 1993 and corresponding provisions of the statute governing Municipal Corporations
in West Bengal.

Under Mission Nirmal Bangla, number of equipment’s such as garbage bins, compactors, hydraulic
tippers and other vehicles, community bins were granted to Municipal Bodies to assist them in
systematic collection of garbage from individual holdings, their transportation and stacking before
disposal. Land has also been provided through inter departmental transfer to municipal bodies to
set up dumping ground and solid waste processing plants. In some cases, these bodies have been
permitted to purchase private land for setting up these facilities. The municipal bodies are required
to coilect waste from individual holdings systematically and transport them regularly to the solid
waste disposal facility and get them recycled/processed scientifically. There are some sporadic
efforts by some municipalities to collect waste and process them to the best of their abilities. It is,
however, a fact that most municipal bodies need additional support in the technical capability,
financial muscle and managerial competence aspects to handle solid waste in a scientific manner.
Hence SUDA (State Urban Development Authority) formulated this project to identify gaps in
existing technical, financial, infrastructure of respective municipalities and to improve the current
situation of solid waste management substantially.

Proposed scheme as per RFP/Contract
Cluster-1 consists of 6 ULB's - Dum Dum Municipaiity, North Dum Dum Municipality, South Dum
Dum Municipality, Baranagar Municipality, Kamarhati Municipality, and New Barrackpore
Municipality.. As per scope, PramodNagar site (adjacent tosBelgharia Expressway) was identified for
setting up the processing plant and a Sanitary Landfill Site (SLF) for these 6 municipalities.
The details of ULBs are given below:

Figure 3: ULBs and Dumpsites in Cluster-1
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1. Dum Bum

Dum Durmn is located at 22.62°N 88.42°E. It has an average elevation of 11 meters. It is a city and
a municipality of North 24 Parganas district in the Indian state of West Bengal and a part of the
area covered by Kolkata Metropolitan Development Authority (KMDA).It is bounded by North
Dumdum (municipality) on the north and a part of the west, Rajarhat CD Block on the east, and
South Dumdum (municipality) on the south and a part of the west. As per the 2011 Census of
india, Dum Dum had a total population of 114,786, of which 58,566 (51%) were males and 56,220
(49%) were females. Population below 6 years was 8,259. The total number of literates in Dum
Dum was 97,997 (91.99% of the population over 6 years). Dumdum has an average literacy rate of
82%, higher than the national average of 59.5%: male literacy is 85% and, female literacy is 78%. In
Dumdum, B% of the population is under 6 years of age. Its brief profile is as follows:

Area 9.37 sq kms
Total population (as per Census 2011) 114786
Female population 56220

Male populiation 58566
Total number of wards 22

2. North Dum Dum

North Dum Dum is located at 22.6520800°N 88.4190700°E. It is a city and a municipality of
North 24 Parganas district in the Indian state of West Bengal. It is bounded by Panihati
(municipality), Teghari, Muragachha, Chandpur (all three census towns in Barrackpore 11 CD Block)
and New Barrackpore (municipality} on the north, Barasat || CD Block and Rajarhat CD Block on the
east, Dum Dum (municipality) and South Dumdum (municipality) on the south, and Panihati
{municipality) on the west. As per the 2011 Census of India, Nerth Dum Dum had a total population
of 249,142, of which 126,279 (51%) were males and 122,863 (49%) were females. Population
below & years was 18,411, The total number of literates in North Dum Dum was 209,964 (91.00%
of the population over 6 years). It had a population of 220,032. Males constitute 51% of the
population and females 49%. North Dumdum has an average literacy rate of 82%, higher than the
national average of 59.5%: male literacy is 86%, and female literacy is 79%. In North Dumdum, 9%
of the population is under & years of age. Its brief profile is as follows:

Area 20 sq kms
Total population (as per Census 2011) 249142
Female population 126279
Male population 122863
Total number of wards 34

3. South Dum Dum

South Dumdum is located at 22.61°N 88.40°E. South Dumdum is a city and a municipality of North
24 Parganas district in the Indian state of West Bengal and a part of the area covered by Kolkata
Metropolitan Development Authority (KMDA). South Dumdum is bounded by North Dumdum
(municipality) and Dum Dum (municipality} on the north, Baguiati on the east, Bidhannagar on the
south, and Belgachia and Sinthee in Kolkata district and Baranagar (municipality) on the west. As
per the 2011 Census of India, South Dum Dum had a total population of 403,316, of which
202,214 (50%) were males and 201,102 (50%) were females. Population below & years was
28,703. The total number of literates in South Dum Dum was 344,971 (92.09% of the population
over 6 years). South Dumdum had a population of 392,150, Males constitute 51% of the population
and females 49%. South Dumdum has an average literacy rate of 83%, higher than the national
average of 59.5%: male literacy is 87%, and female literacy is 80%. In South Dumdum, 8% of the
population is under 6 years of age. Its brief profile is as follows:
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Area 17.25 sg kms
Total population (as per Census 2011) 403316
Femate population 201102
Male population 202214
Total number of wards 35

4, Baranagar

Baranagar is located at 22.64°N 88.37°E. It has an average elevation of 12 meters (39 feet). It is a
neighbourhood in Kolkata and a municipality of North 24 Parganas district in the Indian state of
West Bengal. It is situated in the region of Greater Kolkata and therefore is a part of the area
covered by Kolkata Metropolitan Development Authority (KMDA). More particularly to say, the
boundary of Baranagar is - in the east, the Rail line from Sealdah towards Krishnanagar; in the west
- the holy river Ganga, in the north - PWD Road and in the south - Baranagar Bazaar. It is
connected by the holy Ganges to Dakshineshwar temple which lies just a quarter of a mile from this
place. As per the 2011 Census of India, Baranagar had a total population of 245,213, of which
126,187 (51%) were males and 119,026 (49%) were females. Population below 6 years was
16,825. The total number of literates in Baranagar was 208,779 (91.41% of the population over 6
years). Baranagar had a population of 250,615. Males constitute 53% of the population and
females 47%. Baranagar has an average literacy rate of 82%, higher than the national average of
59.5%: with 55% of the males and 45% of females' literate. 8% of the population is under & years of
age. Hts brief profile is as follows:

Area 7.12 sq kms
Total population (as per Census 2011) 245123
Female population 119026
Male population 126187
Total number of wards 34

5. Kamarhati )

Kamarhati is located at 22.67°N 88.37°E. Kamarhati is a city and a municipality of North 24
Parganas district in the indian state of West Bengal and a part of the area is covered by Kolkata
Metropolitan Development Authority (KMDA), The sacred temple at Dakshineshwar is situated in
Kamarhati municipal area. Neighbourhcods such as Belgharia and Ariadaha are part of this
municipality. The Kamarhati Municipality is located in Rathtala on BT Road. Kamarhati is bounded
by Khardaha and Panihati on the north, North Dumdum on the east, Baranagar on the south, and
the Hooghly on the west. As per the 2011 Census of India, Kamarhati had a total population of
331163, of which 170,293 (52%) were males and 159,918 (48%) were females. Population below
6 years was 25,350, The total number of literates in Kamarhati was 267,267 (87.67% of the
population over 6 years). Kamarhati had a population of 314,334, Males constitute 54% of the
population and females 46%. Kamarhati has an average literacy rate of 77%, higher than the
national average of 59.5%: male literacy is 81%, and female literacy is 72%. In Kamarhati, 9% of the
population is under 6 years of age. Its brief profile is as foilows:

Area 10.9 sq ks
Total population (as per Census 2011} 331163
Female population 159918
Male population 170293
Total humber of wards 35

6. New Barrackpore
New Barrackpore is located at 22.7°N 88.45°E. New Barrackpore is a city and a mupicipality in

Kolkata of North 24 Parganas district in the indian state of West Bengal. It is a part of the area
covered by Kolkata Metropolitan Development Authority (KMDA).
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As per the 2011 Census of India, New Barrackpore had a total population of 76,879, of which
38,239 (50%) were males and 38,607 (50%) were females. Population below 6 years was 5,157.
The total number of literates in New Barrackpore was 67,384 (93.99% of the population over 6
years). New Barrackpore had a population of 83,183. Males constitute 50% of the population and
females 50%. In New Barrackpore, 7% of the population is under 6 years of age.The literacy rate is
95.19% where the male literacy rate is 97.66% and female literacy rate is 92.72%. Its brief profile
is as follows:

Area 8.69 sq kms
Total population (as per Census 2011) 76879
Female population 38607

Male population 38239
Total number of wards 20

Table 1: Population & waste generation details of Cluster - 1

1 | DumDum | 127281 | 59.35 | 62.1 | 189306 | 75.72 | 294399 | 117.76
2 nl'l“:féf‘m 276263 | 10293 | 150 | 345079 | 120.78 | 461216 | 161.43
3 n..sr?.urg.h.m 446869 | 204.07 | 698 | 506459 | 227.91 | 614345 | 276.46
4 | Baranagar | 271906 | 110.03 | 145 | 309441 | 123.78 | 388725 | 155.49
5 | Kamarhati | 367212 | 124.25 | 100 | 380981 | 133.34 | 433299 | 151.65
New
6 | Barrackpo | 85237 | 34.62 29 108831 | 38.09 | 132080 | 46.23
re

2.2 Existing scenario of MSW management

To understand and anailyze the current situation of solid waste management, the Transaction
Advisor Team of EY LLP has carried out visits to all the ULBs, Pramodnagar Dumpsite and
Kamarhati Dumpsite and initial meetings with the stakeholder's viz. municipalities, KMDA, WBPCB
and SUDA.

Stakeholder Meetings

S.No

Mr. Abhaya Agarwal
Initial meeting between
: Mr. P
9 April i ULB's, SUDA and r. Puneet Babbar
2019 Transaction Advisor - Mr. Saurabh Awatade
EY LLP Ms. Akhila Nunna

Mrs. Chaitali Mondal
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Smt. Debarati Dutta Gupta,
Brief discussion with Director
' mumcnpalhty ofﬂcuals. Sh. Amitava Das, Deputy
2 24 April SUDA and sr_\arlnq the detailed Director
2019 questionnaire formats Dr. Suiay Mitra, Chief Engi
required for TFR r. Sujay Mitra, Chief Engineer
preparation with ULBs Sh. B.K Pal, Executive Engineer
Officials from all municipalities
Discussion regarding ) ) )
3 26 April KMDA challenges and Sh. Utpal Mandal, Supt. Engineer
2019 gathering technical & Sh. T. Bhowmik, Ex. Engineer
GRslgn detallsol Sh. T. N Banerjee, Ex. Engineer
existing facilities
Deliberation on
26 April expected Environmental Dr. T.K Gupta, Chief Engineer
4 201::3 WBPCB gnd comp_liance iss:.ues Sh. Shishir Mondal, Env.
in the project and its Engineer
remediation strategies

Field Visits to Cluster ULBs

Pramodnagar :
. Dumpsite, South Dum | To assess the current |  Mf: Puneet Babbar
11 April 4 ; ; 0 ; Mr. Saurabh Awatade
1 Dum, Kamarhati, situation, interaction i
2019 i 4 : : Ms. Akhila Nunna
Kamarhati Dumpsite, with ULB's Mrs. Chaitali Mondal
New Barrackpore )
Mr. Puneet Babbar
. 12 April North Dum Dum, :ﬁu‘:if;:s tlf:’;e‘;:gtf:rt‘ Mr. Saurabh Awatade
2019 Baranagar, Dum Dum ; Ms. Akhila Nunna

with ULB's

To assess the current
situation of low-lying
areas identified for Mr. Puneet Babbar

Mrs. Chaitali Mondal

3 28 May 2019 Panihati Land area

disposing tegacy | Mrs. Chaitali Mondal
waste processing
rejects

The following are the observations made on sclid waste management current situation from the
field visits and meetings with the stakeholders:

The municipalities are responsible for the primary collection, transportation and disposal of
solid waste in Cluster-1. Even though the household coverage of solid waste collection
stands at 100% in all municipalities, the source segregation at household level is not
performed by public. Because of this, the problem is further compounded to rest of the
collection and transportation mechanism.

In addition to the segregation problem, the all vehicles used for primary collection are not
partitioned. In case of few municipalities, despite the efforts made the waste is not
collected separately due to no partition in primary collection vehicles.
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The ULB's have a very limited area available to set up intermediate transfer stations
Hence, they have mobile compactor station stations maijorly and very few stationary
compactor stations and there is a very less possibility of setting up new transfer stations in
the ULBs.

The inefficient waste transfer system is also minimizing the possibility of impiementing a
secondary segregation at these transfer points. The waste collected in the primary vehicles
are dumped openly at a small temporary transfer land which is mostly beside a road and the
waste is then fed into mobile compactors. Delay in the collection of waste from the
temporary points can evoive a mini dumpsite. The secondary segregation is only done by
informal private parties at stationary compact stations which is not adequate.

Pictur 1 Second iy Collection from Site Visits

Mobile Intermediate Transfer Station Stationary Intermediate Transfer Station
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The secondary segregation by informal private players at stationary intermediate transfer
stations and compaction is the only waste processing that happens before dumping waste
in Pramodnagar dumpsite. It is the only operational dumpsite for all the municipalities in
cluster-1.

PramodNagar site comes under the jurisdiction of South Dum Dum municipality, having a
land area of approximately 22 acres. The site is surrounded by a few residential
settlements, water body and Belghoria Expressway. It aiso comes under the Buffer zone of
Dum Dum Airport. The height of waste dump has reached to 15-16 meters at some places
causing serious concerns to Air, Land and Water ecosystems. To dispose waste
scientifically, KMDA has undertaken constructing of a 50 TPD (Tons per Day) Compost plant
along with a sanitary landfill cell in Pramodnagar Dumpsite. The site also has three huge
mounds of Legacy waste which is also a major challenge,

Another dumpsite of around 8 acres land area is located within the jurisdiction of
Kamarhati Municipality, which is used for dumping waste from nearby areas. Currently
there is no more land area available for dumping of solid waste in cluster ULB's. At present
all the waste from cluster ULB's has been diverted to PramodNagar site for disposal. This
dumpsite is also surrounded by residential areas.

Picture of Pramodnagar Dumpsite Picture of Kamarhati Dumpsite
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2.3 Issues in the proposed scheme by SUDA

1) The PramodNagar site was already filied with legacy waste which stacked up to an average
height of around 15-16 meters and measures approximately 22 acres. As per the KMDA's
estimation, approximately 10 lakh metric tons solid waste is lying at Pramod Nagar site.
Therefore, it is very difficult to perform any kind of construction activity without disposing the
existing waste from the dumpsite. However about 6 Lakh tonnes of legacy waste has been
estimated based on the topographical survey.

2) In addition to the legacy waste, the 50 TPD composting plant cannot treat totai waste
generated in Cluster-1, which is estimated to be at least 600 TPD to 700 TPD. Approximately,
a land area of 30 acres is needed to set up a processing plant of 500 TPD capacity (approx.)
and SLF considering 20% processing rejects, (100 TPD). So, constructing processing plant of
500 TPD and setting up the SLF with a design period of 20-25 years at the same place for
disposal of rejects is not a feasible option due to less available area. The design period of SLF
or capacity of processing plant has to be compromised to set up both at same land area, which
will evolve new problem in the site.

3) Around 60 - 70% fraction out of 6 lakh metric tonnes of waste fying in Pramodnagar will be
rejects or inerts. This should be disposed preferably in Low lying areas or by conducting
landscaping activities a per "NGT gquidelines on Legacy Waste". Therefore, liability on the
bidder for disposal of around 3.6-4.2 lakh tonnes rejects can be a major bottleneck in the
success of the project owing to cost of disposal and non-availability of disposal land.

4) As mentioned in the Schedule-1 of SWM Rules 2016, the site is not suitable for setting up an
SLF because it does not fulfil the land selection criteria. This aspect primarily includes vicinity
to residential settlement, highway and water bodies and its location into the buffer zone area
of Dum Dum Airport, Due to this, permission of getting EC (Environmental Clearance) may
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become a major issue in future, which will affect the project sustainability. The issue was also
discussed with the WBPCB officials during initial visits and they also have the same view
regarding EC.

2.4 Suggested scheme revision

1) As mentioned in the observations of site visits, the Kamarhati municipality has its own
dumpsite. The site measures an area of approximately 8 acres and it is full of legacy waste. It
is suggested that a processing plant for Kamarhati municipality should be proposed on the
existing closed dumpsite at Kamarhati after land reclamation. The land reclamation for the site
needs to be carried out, in parallel to the processing plant construction. KMDA has already
started carrying out initial surveys namely demarcation of boundary and Topographical survey
of this site.

2) |f possible, New Barrackpore Municipality may aiso be integrated with Kamarhati Municipality
for waste processing at Kamarhati site. A new plant at Kamarhati site for processing waste
from Kamarhati and New Barrack pore municipalities will reduce the stress on PramodNagar
site by decreasing waste input by 100-120 TPD.

3) PramodNagar Site should cater to the waste from Dum Dum, North Dum Dum, South Dum Dum
and Baranagar only. Accordingly, a plant of at least 500 - 600 TPD capacity should be planned
at PramodNagar site with provision of future waste generation assessment and expansion.
Again, the land reclamation activities need to be carried out in parallel to the plant
construction.

4) Legacy Waste Processing rejects from both the sites (PramodNagar & Kamarhati) needs to be
disposed in appropriate manner. Following options has been explored for the same:

a) KMDA has identified a low-lying area near Panihati for disposal of legacy waste rejects.
They are also carrying out basic surveys at this site to assess its suitability in terms of
volume for legacy waste disposal.

b) Agencies like WBIDC (West Bengal Industrial Development Corporation), WBSIDC (West
Bengal Small Industries Development Corporation) and HIDCO (West Bengal Housing and

14 Infrastructure Development Corporation) can be approached, if anyone of them can

channelize this fraction into their city development projects as landscaping component.

¢} Alternatively, a part of legacy waste rejects from Cluster-1 sites can be taken to Cluster-4
RWMC site for disposali, in addition to the above two options.

5) The distance between New Barrackpore and Kamarhati site is iess compared to distance
between New Barrackpore and Pramodnagar Site.

Figure 3: Distance comparison for Kamarhati and Pramodnagar Site
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6) The common SLF for fresh waste processing rejects from both the sites (Pramod Nagar &
Kamarhati) should be planned at a different site. This will be helpful in following aspects:

a) It will heip in setting up the processing plant of adequate capacity (say initially 700-800
TPD capacity) and leaves land available for future expansion.

b) It will also provide flexibility to the developer to plan or try additional components, like
Biogas plant or Plastic to fuel, etc., in addition to the Compost + RDF facility.

¢) Shifting of SLF from Pramod Nagar, would also facilitate the developer during initial
operations at site. Because it will spare enough fand for mobilizing the civil machinery and
other equipment to carry out multiple activities viz; remediating legacy waste, handling
fresh waste and carry out new plant construction at the same time.

7) Options for setting up new SLF elsewhere than Pramed Nagar are:

a) It was informed during the meetings that KMDA is tooking for new land area. In fact, KMDA
is looking for suitable lands and analyzing the options as per the area requirement given by
TA.

b) Existing SLF of RWMC for Cluster-4, can be used for disposing fresh waste processing
rejects or inerts from Cluster-1 also. Although it will affect the design life of SLF at RWMC
and it may be reduced to 10-12 years from 20 years as expected, but department can have
a readymade solution. Later, the department will need to identify another site for SLF after
10-12 years for the rejects from Cluster 1 & 4,

8) Until 2 new contract is awarded to successful developer for Pramod Nagar site, the existing
work of 50 TPD compost plant and SLF Cell should be put on hold because of following
Teasons:

a) The existing assets for the 50 TPD compost plant and SLF will need to be transferred to the
new developer after successful bidding. For compost plant, the civil construction is aimost
complete, but electro-mechanical equipment still needs to be ordered. Whereas for SLF,
only embankments have been designed as of now and no liner material has put in place.
When any new developer will come into picture, he may have its own design of processing
line or different specification of liner material. This aspect may hinder the smooth handing
over and taking over process at later stage. Therefore, it is suggested that any further
progress should be avoided, and the present assets should be handed over to new
developer on as it is basis.

by Considering the site layout, nearby geographical features and space constraint, it is strictly
recommended that SLF should not be designed as an integral part of the processing plant at
Pramod Nagar. This may have future Environmental constraint.

¢} The waste dumping profile at Pramod Nagar site at least 2-3 meter below the Ground level,
as informed by KMDA officials. However, present SLF is being constructed by KMDA
through compacting the waste approx. 1 meter above GL. This is technically incorrect and
does not reflect scientific approach.

d) Lastly, construction of 50 TPD Compost plant and SLF cell has disturbed over the entire
layout of the site. There is hardly any space left for setting up new machinery or for
movement of construction equipment,

Private & Confidential 34



Assisting West Bengal State government for Planning of Scientific SWM through Cluster A pproach and Bid Process Management for
Selection of Developers & Operators

3 Project Studies

3.1 Data Coliection

As part of the study conducted to understand technical, economical and operational viability of
Solid Waste Management, EY team has prepared a primary and detailed self-completion
questionnaire to coliect information from the ULB's. This information will be analysed to get a
snapshot of SWM status in terms of the foliowing aspects:

Household coverage
Extent of segregation
Infrastructure gap in terms of Manpower, vehicles, processing plants for:
Primary collection & transportation
Transfer Stations
Secondary collection & transportation
Processing plant
Disposal facilities
Standard of compliance with state and central norms on SWM.

EY team has also visited each of the ULBs and conducted a workshop to explain the nature of data
required and the importance of the same. Format of the primary and secondary questionnaire has
been attached in annexure Il.

3.2 Waste Characterization of Fresh Waste

Solid waste is very heterogeneous in nature and its composition varies with place and time. Even
samples obtained from the same place (sampling point) on the same day, but at different times may
show totally different characteristics. Waste characterization has been done in all the ULBs to find
out the physical and chemical components of MSW in Cluster-1.

The following parameters are analysed based on the waste sample collected for the fresh waste
from each of the ULBs:

(@) Parameters tested:
i. Physical composition includes percentage fractions of different components in mixed waste
& Sieve analysis results.
Table 1: Test Results

S.N | Test Uni | Dum | North | South | Kamarha New Baranaga | Averag
0 | Parameters |t Dum | Dum | Dum ti Barrackpor r e
Dum | Dum e
1. Texture - Solid Solid Solid Solid Solid Solid Solid
2 Smell -- Rotte | Rotte | Rotte Rotten Rotten Rotten Rotten
n n n Odour Cdour Odour Odour

Odour | Odour | Odour

3. Solids Constituent

a) Plastic % 10 12 09 14 10 08 10.5

b} Vegetabl | % 12 50 15 50 50 40 36.2
e Waste

c) Sail % 30 15 25 12 08 10 16.7

d) Grass % 07 - 05 10 12 05 7.8

e) Leather % 08 10 08 -- - 12 9.5

f} Glass % 05 05 05 - 10 20 9
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Botile
g} Other % 28 08 33 16 10 05 16.7
Waste
4. | Probe 29 30 275 31 Ky 26 29.1
Moisture

Physical Composition (Average %)

| _of

& Plastic m Vegetable Waste = 50il s Grass » Leather » Glass Bottle m Other Waste

ii. Chemical composition will inciude Moisture Content, Ash Content, Gross CV Value, Bulk

Density.
Table 2: Chemical Composition
1. Bulk Density micc | 0.53 | 0.62 | 0.59 0.49 0.48 0.55 0.54
2. Total Organic % 1040 | 895 | 12.81 6.85 7.30 8.40 9.12
Content
3. Moisture % 63.51 | 66.85 | 75.91 45.55 70.71 64.67 64.5
Content
4, Ash Content % 33.69 | 15.99 | 56.32 34.80 9.53 28.50 29.8
(Dry Basis)
Bt Nitrogen % 0.36 | 0.31 0.27 0.28 0.33 0.39 0.32
6. C:N ratio -- 289 [ 2887 | 474 24.5 22.12 21.5 28.88
i Gross Kcall | 2343 | 5489 | 2154 2715 3891 3403 3332
Calorific kg
Value  (Dry
Basis)

The original test reports have been attached in the Annexure IV

3.3 Waste Composition of Legacy Waste and its TCLP test
(For dumpsite waste)

Legacy waste has always been a major concern with exhausted dumpsites. Legacy waste is a result
of dumping of waste and leaving untreated garbage at dumpsites for decades. Toxicity
characteristic leaching procedure {TCLP) is a soil sample extraction method for chemical analysis
employed as an analytical method to simulate leaching through a landfill. There is a need to bio
mine the legacy waste and dispose off the inert in a low-lying area before initiating any construction
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work in the dumpsites at Prmodnagar and Kamarahati. When this dumped legacy waste is exposed
to any kind of moisture, it tends to release heavy amounts of toxic chemicals along with the
leachate. TCLP is conducted to understand the potential of the leachate in releasing toxic chemical.
EY team hired a laboratory partner (Mars Consultants) to perform these tests. The testing
methodology is used to determine if a waste is characteristically hazardous or not.

i. Waste Composition: This composition required 2 or 3 samples, based on the dump area,
preferably taken from some depth to reflect actual results. No testing of top fayer. Only Physical
composition, Sieve analysis and Bulk density were calculated.

ii. TCLP: For legacy waste, it is required to assess the leachability potential ‘or’ the potential to
bleed heavy metals and other toxic elements, when tested with zero water (solvent).

Table 3: Results of Physical Properties of Legacy Waste

S5.No | Test Parameters Unit Pramodnagar Dumpsite Kamarhati Dumpsite
1. Texture -- Solid Dust Solid
2. Smell - Pungent Odour Slight Foul Smell
3. Solids Constituent

a) Plastic % 15 20

b} Vegetable % - -

Waste

c) Soil % 55 50

d) Grass % -- --

e} Leather % 12 10

f} Glass Bottle % 10 05

g) OtherWaste | % 08 15
4. Probe Moisture % 15 14
5 Moisture Content | % 6.87 NA

# Plastic

® Vegetable Waste
= Soil

mGrass

= Leather

® Glass Bottle

m Other Waste

Figure 4: Physical Composition of Legacy Waste: Pramod Nagar
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m Plastic

® Vegetable Waste
= Soil

mGrass

w Leather

® Glass Bottle

u Other Waste

Figure 5: Physical Composition of Legacy Waste: Kamarhati

Table 4: Results of TCLP test of Legacy Waste

S.No | Test Parameters Unit Pramodnagar Dumpsite Kamarhati Dumpsite
1. Lead as Pb - <0.1 <0.1

2. Cadmium as Cd -- <0.01 <0.01

3. Iron as Fe % 3.750 0.109

4. Zinc as Zn % 0.928 0.05

. Nickel as Ni % 0.160 0.188

6. Copper as Cu % 0.105 <0.05

7. Chromium as Cr % 0.10 <0.1

8. Sulphide as S % <0.1 <0.1

9. Cyanide as CN % <0.1 <0.1

Note: Minimum Detection Limit of Pb, Cr, S & CN .. 0.1 mg/it., Cd .. 0.01 mg/it., Cu .. 0.05 mg/it

The original test reports have been attached in the Annexure IV.
From the test reports of TCLP conducted on Pramodnagar Dumpsite and Kamarhati Dumpsite
legacy waste, it is safe to dispose it in low lying area after appropriate processing.

3.4 Topographical Survey and Geo Technical Studies

The topographical survey will be carried out to prepare site plan and contouring of the site, to get
the dimensions of the site & to analyze the general surface drainage sicpe. Topographical study is
conducted to gather data about the waste elevation points of the landfills. 10% variation in
topographic area was allowed to get exact contour. Waste gquantification of dumpsite would also
need to be done based on topographical details. This shall also include details about the
infrastructure facilities available near the site.

Results of Pramodnagar Dumpsite topographical survey:

Total area of the site as per our survey is 22.69 Acres. There are 4 landfill zones in the area. The
area and volume of each are given below.

Area Statement:

LANDFILL ZONE - A:-  3569.70 SQM

LANDFILL ZONE-B:- 40748.155QM

LANDFILL ZONE-C:- 27095.32 SQM

LANDFILL ZONED : 26505.12 sQM

TOTAL LANDFILL AREA : 97918.29 SQM

b I
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Volume Statement
1. LANDFILL ZONE - A :- 12850.94 CUM
2. LANDFILL ZONE - B:- 264659.8 CUM i
3, LANDFILL ZONE - C:- 166455.9 CUM
4. LANDFILL ZONE -D:-111630.4 CUM
TOTAL LANDFILLYOLUME: 555597 CUM.

Zone B is the Most utilized Landfill amgngst all.

Existing water bodies in the vicinity: Canals on North and South side, Pond on East side.There is a
processing shed and Proposed Site for SLF cell/ Leachate Tank in Zone D.

il
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Figure 6: Detailed topographical survey of the Pramodnagar Dumpsite
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Results of Kamarhati Dumpsite topographical survey:

Total area of the site as per our survey is 8.003 Acres. There are 1 landfill zone in the area. The
area and volume is given below.

Area Statement:
LANDFILL ZONE - A:- 28784.23 SQM ; TOTAL LANDFILL AREA : 28784.23 SOM

Volume Statement
LANDFILL ZONE - A:- 122333 CUM ; TOTAL LANDFILL YOLUME :- 122333 CUM

Existing water bodies in the vicinity: Water body on East side
There is no processing shed and Leachate Tank.
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Geo-technical studies are conducted to analyses the strength and other characteristics of soil by
making boreholes in the proposed site. Apart from a few on-site physical strength tests, the
following parameters analysed in the laboratory:

The soil investigation covered the following procedures: -

» Laboratory team conducted Standard Penetration Test (SPT) / Dynamic Cone Penetration
Test (DCPT) at 2 -3 Nos. of locations up to a depth of 10.0 m or refusal whichever is earlier.
Laboratory team coliected soil samples at various depths as per requirement of the Client
from the bore holes as feasible, for laboratory tests.

Laboratory team collected disturbed & undisturbed soils samples.
Laboratory team analyzed the field and laboratory observations and have put up a report

The report contains the details of field investigations, laboratory tests and the recommendation
based on the results. The various results are produced in two following heads, i.e.

(i) The field tests

{ii) The laboratory tests

The field tests comprised of:
Laboratory team bored at the proposed site to obtain soil samples from every stratum
encountered by the boring tools. Depending upon the type of soil, both disturbed &
undisturbed samples were collected.
» A standard penetration test is meant for measuring the penetration resistance of the soil,
which is measure of its bearing capacity in-situ.

The laboratory tests included:

» Bulk Density Test - Bulk density determinations were carried out on undisturbed soil
samples collected from the boreholes.

» Moisture Content- Moisture Content of undisturbed soil samples were determined by oven
drying method for knowing Dry Density of soil.
Particle Size Analysis of Soil (as per IS: 2720 (Part-IV) - 1985)

. Atterberg Limit (as per 1S: 2720 Part-¥ - 1985. “Determination of Liguid and Plastic
Limits".)
Shear strength test and Permeability Tests.
Analysis of water samples where water table occurs within the depth of geotechnical
exploration such as pH value, Chlorides etc.

FIELD WORK: A brief description of method of boring, field tests, collection of samples etc. and
type of equipment used are given below:

1. BORING

Boring through the soil was carried out using 150 mm auger upto a depth of about 1.00 M and
thereafter is followed by bentonite to advance the bore holes upto termination depths. Casing was
used upto about 3.00 m below ground level. Bentonite solution of adequate density was used for
stabilization of boreholes.

2. COLLECTION OF REPRESENTATIVE SAMPLES

Representative soil samples were collected where possible from auger split spoon samples of
standard penetrometer and outing shoe of undisturbed sampling of strata encountered. All the
samples were labeled and placed in air-tight polythene bag and shifted to the laboratory for
identification and testing.

3. STANDARD PENETRATION TESTS

Standard Penetration Tests were conducted at the boring points at suitable interval. The number
of blows required for niddle 30 cm penetration of split spoon sampies out of a total penetration of
60 cm driven by 63.5 kg. Hammer faliing freely from a height of 75 cm. was recorded as N-value.
The samples from split were collected after each test and were properly labelled and placed in air-
tight polythene bags before sending it to the laboratory for identification and testing purpose. The
test procedure was conformed to IS 2131-1981.
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4. COLLECTION OF UNDISTURBED SAMPLES

Undisturbed samples were collected by means of a two tier 100 mm. .D. open drive sampling
assembly having area ration of about 14%. Before sampling, the boreholes were thoroughly
cleaned. The sampling assembly was driven to the required depth manually with the help of a
jarring link. Samples collected in the lower tube were obtained, labeled and waxed at both ends
before sending to the laboratory.

5. GROUND WATER TABLE

Water levels in the boreholes were observed during and after completion of boring operation. The
final water readings were recorded in the field and are shown in the individual boring logs and test
boring summary.

Representative soil samples were tested in the Iaboratory for identification purpose and to
determine their strength and other physical characteristics. Based on the findings of the sub-soil
condition, their strength and settlement characteristics, reasonable and appropriate soil
parameters were obtained and recommended here in this report.

Results of Pramodnagar Dumpsite Geo-technical studies:
SUMMARY OF BORING DATA

Table 5: Summary of Boring Data

1 10.45 (-3 1.20
2 10.45 {)1.30
LABORATORY TESTS

SUB-SOIL PROFILE AND PROPERTIES
Depending on color, constituents etc. as revealed from borehole it is observed that the sub-soil
profile is sum of different deposits of silty clay followed by decomposed wood & vegetation. The
sub-soil profile as revealed from borehole is divided into three major strata and are shown in “Bore
Log Data Sheets” & also described as betow,
FILL- Filling with soft brownish gray silty clay, ptastic, brick bats, surki, rubbish, etc. constiéute
this stratum. Max. thickness of this stratum is 1.50 m.
STRATUM - |
Soft blackish gray silty clay.
Constitute this stratum: Thickness of this stratum is 2.70 m from BH 2.
SPT value varies from 3 to 4.
STRATUM - I
This stratum consists of Soft yellowish gray silty clay.
This layer has a maximum thickness of 3.00 m as obtained from borehole 01.
SPT value varies between 4 and 5
The engineering properties are as below,
Table 6: Engineering Properties

Natural water content 35.0 %

Liquid Limit 51.0%

Plastic Limit 33.0%

Bulk 1.72t/m3

Cy 2.50 t/mz2

0] 0

Cc 0.175
STRATUM - il

Soft blackish gray silty clay with decomposed wood & vegetation.

Constitute this stratum. Thickness of this stratum is obtained 4.95 m from Bore no. 02.
SPT values varies between 2 to 3.

The engineering properties are as below
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Table 7: Engineering Properties

Natural water content 37.0 %
Liguid Limit 55.0%
Plastic Limit 31.0%

Bulk Density 1.69t/m3
C, 2.30 t/m2
¢ 0]

Cc 0.190

Results of Kamarhati Dumpsite Geo-technical studies:

SUMMARY OF BORING DATA

Table 8: Boring Data-Kamarhati Dumpsite

Borehoie No.

Termination Depth. (M)

Depth of Ground Water below G.L. (M)

1

10.45

()1.30

2

10.45

(-)1.40

LABORATORY TESTS

SUB-SOIL PROFILE AND PROPERTIES

Depending on color, constituents etc. as revealed from borehole it is observed that the sub-soil
profile is sum of different deposits of silty clay followed by decomposed wood & vegetation. The
sub-soil profile as revealed from borehole is divided into three major strata and are shown in “Bore

Log Data Sheets” & also described as below,

FILL- Filling with soft brownish gray silty clay, plastic, brick bats, surki, rubbish, etc. constitute

this stratum. Max. thickness of this stratumis 1.80 m.

STRATUM - |

Soft blackish gray silty clay. Constitute this stratum:
Thickness of this stratum is 2.20 m from 8H 2.

SPT value varies from 2 to 4.

Table 9: Engineering Properties

Natural water content 35.0 %

Liguid Limit 51.0%

Plastic Limit 33.0%

Buik 1.68t/m3

Cu 2.60 t/m2

o) 0

Cc 0.168
STRATUM - II

This stratum consists of Soft yellowish gray silty clay.
This layer has a maximum thickness of 3.30 m

SPT value varies between 3 toc 4

The engineering properties are as below,

Table 10: Engineering Properties

Natural water content 36.0 %
Liquid Limit 52.0 %
Plastic Limit 32.0 %
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Bulk 1.65 t/m3

Cu 2.30 t/mz2

© 0

Cc 0.170
STRATUM - (I}

Soft blackish gray silty clay with decomposed wood & vegetation.
Constitute this stratum. Thickness of this stratum is obtained 3.95 m.
SPT values varies between 2 to 3.

The engineering properties are as below

Table 11: Engineering Properties

Natural water content 380 %
Liguid Limit 51.0 %
Plastic Limit 31.0 %
Bulk Density 1.65 t/m3
Cy 2.20 t/m2
@ 0

Cc 0.190

Detailed discussions, calculations original test reports have been attached in the Annexure -l
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4 Municipal Solid Waste Management

Solid Waste Management (SWM) proposes a waste management hierarchy with the aim to reduce
the amount of waste being disposed, while maximizing resource conservation and resource
efficiency. The SWM hierarchy ranks waste management operations according to their
environmental, economic and energy impacts. Source reduction or waste prevention, which
inciudes reuse, is considered the best approach (tier 1) followed by recycling (tier 2) and
composting of organic matter of waste, resulting in recovery of material (tier 3). The components
of waste that cannot be prevented or recycled can be processed for energy recovery (tier 4). Tier 5
is disposal of waste in sanitary landfill, which is the least preferred option. Moreover, solid waste
management system shall be compliant with Solid Waste Management Rules, 2016 (and to
amendments thereto).

Figure 8: Municipal solid waste management hierarchy

Recycling

Waste to Energy

Landfill

The guantity and composition of MSW generated in the ULB is essential for determining collection,
processing and disposal options that could be adopted. They are dependent on the population,
demographic details, and principal activities in the city/town, income levels and lifestyle of the
community. Waste generation encompasses activities in which materials are identified as no longer
being of value (being in the present form) and are either thrown away or gathered together for
disposal. Figure 16 depicts various sources of solid waste. The primary generators of solid waste
are local households, commercial establishments, industries, markets, hotels, restaurants, and
hospitals. Apart from MSW, a lot of e-waste as well as bio-medical waste (hospita!l sector) is
generated.

g

Figure 9: Sources of MSW generation

Private & Confidential 47



Assisting West Bengal State government for Planning of Scientific SWM through Cluster Approach and Bid Process Management for
Selection of Developers & Operators

The broad scope of work for integrated solid waste management is depicted in the following figure:

Households,
Commercial
waste and
Agriculturat
Wasle

Bulk
Generators
such as
markets,
restaurants,
commercial
establishment
setc

Figure 10: Scope of work for integrated solid waste management
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Waste shouid be segregated by waste generators into two fractions - wet fraction (green container)
and dry fraction (blue container). The list of different waste bins is provided below:

Food wastes of all
kinds, cooked and
uncooked, including
eggshells and
bones, flower and
fruit wastes
including juice peels
and house piant
wastes, soiled
tissues, food
wrappers, paper
towels

Table 12: Waste bins for source segregation of waste

Paper, cardboard
and carlons

Containers and
packaging of all
kinds, excluding

those containing
hazardous
material,

Rags, rubber,
wood, discarded
clothing, furniture

compound
packaging of all
kind

Metals, glass (all
kinds}, Inert,
house sweeping,

Collection of wet and dry waste separately enhances the potential of cost-effective treatment of
such wastes cost effectively and ensure optimum advantage from the recyclable material fed into
the system. Segregated waste must be stored on-site in separate containers for further collection
and should be kept separate during all steps of waste collection, transportation and processing.

Municipalities are advised not to mix construction and demolition waste with household waste in
primary or secondary coilection. Drain desilting and road sweeping waste should be directly
transferred to sanitary landfill.

4.2 Collection & Transportation

In the PPP structure proposed, the municipalities are responsibte for collection and transportation
of solid waste management in cluster-1. As observed during site visits, there is a need for
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substantial improvement in the primary and secondary vehicles of municipalities to achieve the
standards set by Solid waste management rules and NGT guidelines

4.3 Primary Collection

Primary collection refers to the process of collecting waste from households, markets, institutions
and other commercial establishments and taking the waste to a storage depot/ transfer station.
Primary collection may be accomplished through the use of containerized push carts/tri-cycles,
small mechanized vehicles, compactors and/or tipping vehicles.

4.3.1 Secondary storage

Secondary collection includes picking up waste from community hins, waste storage depots or
transfer stations and transporting it to waste processing sites or to the final disposal site. It
comprises of both activities - secondary storage and secondary transportation.

4.3.2 Transfer station

Transfer stations have been proposed in this cluster so that the MSW being transported in smaller
vehicles is collected at a common location from nearby ULBs. The waste will then be transferred to
a larger vehicle for transportation to a processing facility (in refuse compactors/iarger
transportation vehicles). MSW from the nearby locations are either to be delivered to the transfer
stations or directly to the Processing Plant site depending, whichever is nearer. This method of
transporting waste in bulk would help in reduction of the overall transportation cost and also
substantially reduce the traffic and environmental nuisance associated with a large number of small
refuse collection vehicles moving on the road.

4.3.3 Secondary transportation

Larger capacity vehicles are proposed to transport waste from the secondary or tertiary collection
point (depot/transfer station) to the processing facility. The vehicies shall synchronize well with
containers placed at depots/transfer stations to prevent multiple handling of waste. The current
waste management system employs a combination of dumper placersf tractor trolleys and refuse
coliectors.

4 .4 Technologies and Trends for MSW treatment

A judicious choice of technological options is mandatory to address treatment of municipal solid
waste. A choice of more than one technology or combination of technologies (according to SWM)
has many-a-times proved beneficial. The available technologies to treat MSW can be broadly
categorized into 3 broad sections.

Figure 11: MSW Treatment Technologies

Thermal Process Biological Processing Physical Processing
Technologies Technologies Technologies
» Incineration » Composting » MRF Plant

» Gasification (aerobic processes) » Manual Segregation
» Plasma Arc » Vermicomposting
» Pyrolysis » Bio-methanation
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Thermal processing technologies

The thermal processing technologies involve thermal decomposition of waste into gaseous, liguid
and solid conversion products with release of heat energy. These fechnologies operate at
temperatures greater than 200°C and have higher reaction rates. They typically operate in a
temperature range of 375°C to 5,500°C. Thermal technologies include advanced thermal recycling
(a state-of-the-art form of waste to-energy facilities) and thermal conversion (a process that
converts the organic carbon-based portion of the MSW waste stream into a synthetic gas which is
subsequently used to produce products such as electricity, chemicals, or green fuels),

The main thermal processing technologies adopted internationally for the treatment of municipal
waste are:

-

Incineration
Mass-burn systems are the predominant form of the MSW incineration. Mass-burn systems

generally consist of either two or three incineration units ranging in capacity from 50 to
1,000 tons per day; thus, facility capacity ranges from about 100 to 3,000 tons per day. it
involves combustion of unprocessed or minimally processed refuse. The major components
of a mass burn facility include: (1) Refuse receiving, handling, and storage systems; (2)
Combustion and steam generation system (a boiler); (3) Flue gas cleaning system; (4)
Power generation equipment (steam turbine and generator); (5) Condenser cooling water
system; and (6) Residue hauling and storage system.

Pyrolysis

In pyrolysis, at high temperatures of 700°C to 1200°C, thermal degradation of organic
carbon-based materials is achieved using an indirect, external source of heat, in the
absence or almost complete absence of free oxygen. This thermally decomposes and drives
off the volatile portions of the organic materials, resulting in a syngas composed primarily
of hydrogen (Hz), carbon monoxide (CO), carbon dioxide (COz), and methane (CHa). Some of
the volatile components form tar and oil, which can be removed and reused as & fuel. Most
pyrolysis systems are closed systems and there are no waste gases or air emission sources
(if the syngas is combusted to produce electricity, the power system will have air emissions
through a stack and air emission control system). After cooling and cleaning in emission
control systems, the syngas can be utilized in boilers, gas turbines, or internal combustion
engines to generate electricity or used as raw stock in chemical industries. The balance of
the organic materials that are non-volatile or liquid that is left as a char material, can be
further processed or used for its adsorption properties (activated carbon). Inorganic
materials form a bottom ash that requires disposal, although some pyrolysis ash can be
used for manufacturing brick materiats.

Gasification
In the gasification process, thermal conversion of organic carbon based materials is

achieved in the presence of internally produced heat, typically at temperatures of 660°C to
1800°C, and in a limited supply of air/foxygen (less than stoichio-metric, or less than what is
needed for complete combustion) to produce a syngas composed primarily of Hz and CO.
Inorganic materials are converted either to bottom ash (low-temperature gasification) or to
a solid, vitreous slag (high temperature gasification that operates above the melting
temperature of inorganic components). Some of the oxygen injected into the system is used
in reactions that produce heat, so that Pyrolysis (endothermic) gasification reactions can
initiate: after which, the exothermic reactions control and cause the gasification process to
be self-sustaining. Most gasification systems, like Pyrolysis, are closed systems and do not
generate waste gases or air emission sources during the gasification phase. After cooling
and cieaning in emission control systems, the syngas can be utilized in boilers, gas turbines,
or internal combustion engines to generate electricity, or to make chemicals.

Private & Confidential 50



Assisting Wesi Bengal State govermment for Planning of Scientific SWM through C luster Approach and Bid Process Management for
Selection of Developers & Operalors

Biological processing technologies

Biological treatment involves using microorganisms to decompose the biodegradable components
of waste. Biological processing technologies operate at lower temperatures and lower reaction
rates. Biological processing technologies are focused on the conversion of organics in the MSW.
MSW consists of dry matter and moisture. The dry matter further consists of organics (i.e., whose
molecules are carbon-based), and minerals, also referred to as the ash fraction. The organics can
be further subdivided into biodegradables or refractory organics, such as food waste, and non--
biodegradables, such as plastic. Biological technologies can only convert biodegradables
component of the MSW. By-products can vary, which include: electricity, compost and chemicals.
Biological process can be aerobic and anaerobic. Biological technologies adopted for treatment of
solid waste include:

~ Composting
Composting Is a natural micro-biological process, where bacteria break down the organic
fractions of the MSW stream under controlled conditions to produce a pathogen-free
material called “Compost” that can be used for potting soil, soil amendments (for example,
to lighten and improve the soi! structure of clay soils), and muich. The microbes, fungi, and
macro-organisms that contribute to this biclogical decomposition are generally aerobic. A
mixture of organic materials is placed into one or more piles (windrows), and the natural
microbial action will cause the pile to heat up to 60 - 70°C, kilting most pathogens and weed
seeds. A properly designed compost heap will reach 70°C within 6 to 10 days, and slowly
cool off back to ambient temperatures as the biological decomposition is completed.
Systematic turning of the material, which mixes the different components and aerates the
mixture, generally accelerates the process of breaking down the organic fraction, and a
proper carbon/nitrogen balance (carbon to nitrogen or C/N ratio of 20:1) in the feedstock
ensures complete and rapid composting. The composting process takes from 30 to 90 days.

There are two fundamental types of composting techniques: a) open or windrow
composting, which is done ot of doors with simple equipment and is a slower process, and
b) enclosed system composting, where the composting is performed in some enclosure
(e.g., a tank, a box, a container or a vessel).

+ Anaerobic digestion

In anaerobic digestion, biodegradable material is converted by a series of decomposition
processes by different bacterial groups into methane and CO2. A first group breaks down
large organic molecules into small units like sugar. This step is referred to as hydrolysis.
Another group of bacteria converts the resulting smaller molecules into volatile fatty acids,
mainly acetate, but also hydrogen (H2) and CO2. This process is called acidification. The
last group of bacteria, the methane producers or methanogens, produce biogas (methane
and CO2) from the acetate and hydrogen and CO2. This biogas can be used to fuel boilers
or reciprocating engines with minimal pre-treatment. In addition to biogas, anaerobic
bioconversion generates a residue consisting of inorganics, non-degradable organics, and
bacterial biomass. If the feedstock entering the process is sufficiently free of objectionabie
materials like colourful plastic, this residue can have market value as compost. Anaerobic
digestion process is also referred to as the Bio-methanation process.

Bioreactor landfill
A bioreactor landfill is a wet landfill designed and operated with the objective of converting

and stabilizing biodegradable organic components of the waste within a reasonable time
frame, by enhancing the microbiological decomposition processes. The technology
significantly increases the extent of waste decomposition, conversion rates and process
effectiveness over what would otherwise occur in a conventional wet landfill. Stabilization
in this context means that landfili gas and leachate emissions are managed within one
generation (twenty to thirty years) and that any failure of the containment system after
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this time would not result in environmental pollution. There is better energy recovery
including increased total gas available for energy use and increased greenhouse reduction
from reduced emissions and increase in fossil fuel offsets. These factors lead to increased
community acceptance of this waste technology. Management of a bicreactor landfill
requires a different operating protocol to conventional landfills. Liquid addition and
recirculation is the single most important operational variabie to enhance the
microbiological decomposition processes. Other strategies can also be used, to optimise the
stabilization process, including waste shredding, pH adjustment, nutrient addition and
temperature management.

Physical processing technologies

Physical technologies involve altering the physical characteristics of the MSW feedstock. The MSW
is subjected to various physical processes that reduce the quantity of total feedstock, increase its
heating value, and provide a feedstock. It may be densified or pelletized into homogeneous fuel
pellets and transported and combusted as a supplementary fuel in utility boilers. These
technologies are briefly described below.

+  Refused Derived Fuel (RDF)

The RDF process typically includes thorough pre-separation of recyclables, shredding,
drying, and densification to make a product that is easily handied. Glass and plastics are
removed through manual picking and by commercially available separation devices. This is
followed by shredding to reduce the size of the remaining feedstock to about eight inches
or less, for further processing and handling. Magnetic separators are used to remove
ferrous metals. Eddy-current separators are used for aluminium and other non-ferrous
metals. The resulting material contains mostly food waste, non-separated paper, some
plastics (recyclable and non-recyclable), green waste, wood, and other materials. Drying to
less than 12% moisture is typically accomplished through the use of forced-draft air.
Additional sieving and classification equipment may be utilized to increase the removal of
contaminants. After drying, the material often undergoes densification processing such as
pelletizing to produce a peliet that can be handled with typical conveying equipment and
fed through bunkers and feeders. The RDF can be immediately combusted on-site or
transported to another facility for burning, alone or with other fueis. The densification is
even more important when RDF is transported off-site to another facility, in order to reduce
volume being transported. RDF is often used in waste to energy plants as the primary or
supplemental feedstock or co-fired with coal or other fuels in power plants, in kilns of
cement plants, and with other fuels for industrial steam production.

Mechanical separation

Mechanical separation is utilized for removing specific materials or contaminants from the
inlet MSW stream as a part of the pre-treatment process. Contaminants may include
construction and demoilition (C&D) debris, tires, dirt, wet paper, coarse materials, and fine
materials. Generally, MSW reaching the dumping sites is unsegregated and mixed,
containing C&D debris and other contaminants. Therefore, it is essential to remove these
contaminants from the incoming MSW by mechanical separation before processing the
waste further by either biclogical, physical and thermal technologies (except Plasma Arc
Technology).

Size reduction

Size reduction is often reguired to allow for more efficient and easier handling of materials,
particularly when the feed stream is to be used in further processes. Sizing processes
include vibrating screens and trommels. In order to reduce the size of the entire stream, or
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portions of it, mechanical equipment, such as shredders, is utilized. This allows for other
physical processes, such as dryers, magnetic and eddy current separators, and
densification equipment to work more efficiently. Magnetic and eddy current separators
may be installed both up and downstream of shredders to increase the recovery of metals.

The above technologies can be summarized as follows:

Table 13: Summary of MSW processing technologies

Pros

Cons

Thermal processing technologies

v

Reduction in volume
of waste going to

v

Release of harmful

Waste incineration is a fandfill emissions in the air
treatment process that . ¥ Treatment of the
i : involves the combustion of ¥ Prqduchon o Shefy by-products is
ncineration 3 . which could be used : .
organic fraction of MSW to for VaFREIR SUToReE imperative
convert the same into ash, flue | Baduction ?n rt%xicity v Skilled operators
gases and heat. of e and are required
pathogens v NIMBY syndrome
Gasification also involves the o i .
Eartial oxidation of carbon- e Ir-:::jti?gment whi?:;: v Larg_er land
Gasification Be6a feed_stock o genania leads to less volume requnr_ement
syngas, which can be used as I éx ot v Requirement of pre-
a fuel or for the production of restmant 9 treatment of waste
chemicals.
Pyrolysis is a thermal process )
Pyrolysis that uses high temperatures to ¥ I\faiste qt;a;ri;rt:;y ?; v Limited success
break down any waste 1andfill stories
containing carbon.
BigJogical processing technologies
. Controlled decomposition of 7 Dlsohiaios of
organic matter gly micro- PP atg o
organisms into stable humus. ; .
Composting | It can be done by either g Sﬁ;ﬂﬁ:y BOEL \?vr;?:?::sonlt?n?il:gtic:g
open/windrow composting or 4 (ossibie slut
enclosed/in vessel v NIMBY synd “
composting. syndrome
Biodegradable material is |v Treatment at source 7
Biomethanati | broken down by bacteria into (v Gas/ power ¥ Qniy _ap;f)licapte tof
on methane and CO2 in the generation :;gs;"c Cn d
absence of oxygen.
Physical processing technologies
MSW may be separated, [v' Higher calorific value | Stri t j
Refuse shredded and/or dried in a from for power Tlngen .
Derived Fuel | processing facility. The generation % uHon menficrng
Technology resulting material is referred to |v*  Suitable for low input is required for

as Refuse Derived Fuel (RDF).

capacity

burning

4.5 Assessment of technologies/ Technology selection criteria

The selection of best available technology (BAT) for any waste processing facility depends upon a
number of factors such as:
Indian experience

Nature of waste

Q
o

Quantity of waste
Quality of waste
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Cost considerations
o Capital investments required
o Recurring expenditure
o Economy of operation
o Cost of end products
Manpower Requirement
Level of skill required
The capability of the ULBs to manage such facility departmentally or through private
sector participation
Scale of operation
Environmental impact of such technology
Process aesthetics
Compatibility of cycle of nature
The following criteria are to be considered in order to assess the suitability of technology in ndian
context as per MSW CPEEHC Manual:
Technology reliability
Waste suitability
Waste suppiy chain approach

Technology Reliability: The table below presents MSW treatment technologies with respect to
potential reliability of operations.

Table 14: MSW treatment technology reliability

» A number of installations have been satisfactorily working in

India . The technology is simple and easy to scale up. This
is one ob the best suited technology due to techno-
economical feature and composite climate of Indian cities.

» With large scale operations in the US, the technology is well
proven. A number of medium scale plants are in operation in
India. Although initial RDF plant experience has been

b. RDF discouraging, the integrated approach is fast catching up in

the country. Some of the recent examples of RDF

technology installed via the integrated approach in the
country includes Kanpur, Agra and Surat.

Large scale projects are operational in the Europe. Pilot

projects are been taken up in India. Some projects include

c. Biomethanation Melvishram Project taken up in Tamil Nadu. Accelerated

R&D is taking place to use this method to treat segregated

waste.

The technology is suitable for small scale plants as it

requires high control of temperature and humidity. In India

small scale plants are being taken up. Some plants worth
mentioning are 100TPD plants at Mangalore and Eluru.

a. Composting

d. Vermicomposting
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. Typically, 25-30 Cr for
500 TPD plant) without Composting and RDF combinead
a mechanical Hol Air facility 1s an upcoming
For Generator (HAG) for 500 TPD Moderate phenomenon. Utilization of rejects
| segregated/pre- drying. However, {e®Momically NA because both dry | Approximatel Vag from compost plants as input
| sorted MSW: 10 moisture can be sustainable above and wet fractions y 15-20%° material for RDF production and
ha reduced by bio drying 500 TPD plant size) are utilized sale. Rejects from integrated
with much less cost system are 15- 20% as opposed to
but slightly reduced 30-40% from individual system.
efficiency.

Should be avoided in marshy land
and in conditions where the

Sanitary landfifl is a proven method
60 ha (assurming ) ground water table is 2 m from the 5 - for safe disposal of waste, practiced
the height of 73Cr (Construction, base of the liner. In marshy land, 100 TPD inert Only inert waste world over. However it has
SANITARY \andiifi is%Om) m Operation & apart from ground and surface Smaller landfills are NA may be placed in Mo redacts Not as per environmental implications and
Lm‘ required for 15 Maintenance Cost) for water contamination potential, not techno - landfills as per g SWM rules | efforts have to be made to minimize
9 e 15 years there could be huge risks due to economically viable SWM Rules wasle going to landfills. MSW Rules
TEEE structural safety of the I1.andﬁlt only perm':t in;fr: le\::ja:v,les o be
(slippage and complete andfilled.
breakdown).
= | Quality compost compliant with FCO 2013 has a The final produst i v::ateng:all: ):Iei;w\:la;:fyv:;z;g?r: ll{;:f:i:treaé:ﬁ ggdres;?cst?l:?e:d
- | good market. IPNM Task Force (vetted by Supreme Technically qualifies | _9enerally applied tosoil | “ipyr e’ indrow to contain loss of nutrients and also polution
| Court, 1 Sep 2006) has recommended co-marketing Labour intensive and experienced, and ;ﬁaﬁ?:a?s‘?:w'c%x. potential. In high rainfail areas, the windrows nead 0 be covered
of 3-4 bags of compost with 6-7 bags of inorganic sermi-skilled staff. if ea Sﬁs et iadt aither temporarily or permanently 1o control leachate genesation.
fertilizer, F:(,:o s 2 However, the design of the shed should be such that goad
o natural ventilation is maintained.
e‘;g:?ig'ﬂg g:g‘iei‘i_ The product is generally
] ) Good market potential in urban and rural areas. skified staff (On-sile sa;z:sr:z?nns;ﬁccaar:t\ot
mwe* 3 However, it is not adequately explored for bulk Labour intensive training is required for contaminatigon Sk rav Insignificant quantities at low waste volumes per vermi-pit.
i R b m‘l‘rre asa | materials. FCO Standards
R for efficient operation) aper i beimelwit,

% Process rejects from scgregated waste should be less than 10%
® The Land requirement and Indicative capital cost are estimated by taking Gorai dumpsite in Mumbai as base case
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Table 16: Suitability of waste for processing methods

Waste processing method important waste parameters Desirable range
Moisture content <45%
. Volatile Matter >40%
;:Twr:;?;gies P Inert Material <35%
Fixed Carbon <15%

Net Calorific Value >1200Kcal/ kg

, , ) Moisture Content >50%
ologcal - PrOGESSY [ Grari atr %
C/N Ratio 25-30

4.6 Sanitary Landfill

The term sanitary landfill is used herein to describe a unit operation for final disposal of ‘Municipal
Solid Waste' on land, designed and constructed with the objective of minimizing impact to the

environment and according to the

SWM Rules.

Figure 12: lllustration of essential components of Sanitary Landfill

Geological barrier
impermeable base liner
Drainage layer

Leachate collection system
Storm - water drain ditch
Bordering dams
Circulation roads

Woge Dvode S0k =

10.
1L
12.
13.
14.

Landfill body

Filling and compacting in layers
Gas venting system

Protective cover system

Gas collectors

Groundwater control
Re-planting

The essential components of an MSW sanitary landfill which include:
1. A liner system at the base and sides of the sanitary landfill which prevents migration of
leachate or gas to the surrounding soil

2. A leachate collection and control facility which collects and extracts leachate from within
and from the base of the sanitary landfill and then treats the leachate

3. A gas collection and control facility (optional for small sanitary landfilts) which collects and
extracts gas from within and from the top of the sanitary landfill and then treats it or uses it

for energy recovery;

4. A final cover system at the top of the sanitary landfill which enhances surface drainage,
prevents infiltrating water, and supports surface vegetation;
5. A surface water drainage system which coliects and removes all surface runoff from the

sanitary landfill site
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6. An environmental monitoring system which periodically coilects and analyses air, surface
water, soil, gas, and groundwater samples around the sanitary landfill site; and

7. A closure and post-closure plan which lists the steps that must be taken to close and secure
a sanitary landfill site once the filling operation has been completed and the activities for
long-term monitoring and operation and maintenance (O&M) of the completed sanitary
iandfill are functional.

4.7 Legacy Waste Reclamation
4.7.1 Introduction

It is estimated that more than 10000 hectares of urban land is locked in the dumpsites in India. In
the absence of exposure to air, the high-rises of rotting mixed waste on these sites generate
methane (a greenhouse gas) and other landfill gases, which contribute to giobal warming. Many
municipal authorities across the country are opting for “capping” as a solution to the legacy of
mixed waste, which is not the first option in the order of priority for environmentally save legacy
waste management as per Clause 'J' of Schedule-l of the SWM Rules, 2016.
The methane produced at solid waste disposal sites contributes approximately 3 to 4 percent to the
annual global anthropogenic greenhouse gas emissions (IPCC, 2001). Clearing these mounds of
years-old waste, called legacy waste, is the easiest and fastest way to reduce our national
emissions, and save surrounding villages from polluted water sources, smoke, fiies and stench.
Over the years, generation of dry waste, especially plastic waste and packaging, has increased at a
tremendous rate. This is because of
i.  Rapid increase in e-commerce industry from shopping to ordering food.
ii.  Many brand owners have shifted from larger SKU (Stock Keeping Unit) size to smaller SKU
size due to changing market scenario.
ii.  Shifting of public consumer preferences to daily use plastic products like bottles, food
containers, efc.
iv.  GST on recyclables making it uneconomical for waste-pickers and kabadiwalas to collect
low-value waste.$
These reasons have contributed to ever-growing dumping grounds. Some waste materials may or
may not be recyclabie and others might be too small to recover,

4.7.2 SWM Rules 2016

The Government of India has notified the Solid Waste Management Rules (SWM) Rules, 2016 for
proper and effective management of municipal solid waste (MSW). Under the SWM Rules, 2016,
following provisions have been made to manage old dumps of MSW. 3.1 Rule 15 - Duties and
responsibilities of local authorities and village Panchayats of census towns and urban
agglomerations. - The local authorities and Panchayats shall investigate and analyze all old open
dumpsites and existing operational dumpsites for their potential of bio-mining and bio-remediation
and wheresoever feasible, take necessary actions to bio-mine or bic-remediate the sites

Further, provisions under Schedule | (j) are given below:

3.2 Schedule-l (j) - Closure and Rehabilitation of Old Dumps- Solid waste dumps which have
reached their full capacity or those which will not receive additional waste after setting up of new
and properly designed fandfills should be closed and rehabilitated by examining the following
options:

(i) Reduction of waste by bio-mining and waste processing followed by placement residues in new
landfills or capping as in (i) below.

(i) Capping with solid waste cover or solid waste cover enhanced with geomembrane enable
cellection and flaring / utilization of greenhouse gases.

Gii) Capping as in (ii) above with additional measures (in alluvial and other coarse-grained soils)
such as cut-off walls and extraction wells for pumping and treating contaminated ground water.

(iv) Any other method suitable for reducing environmental impact to acceptable level.
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4.7.3 Methodology

The treatment & disposal of Legacy MSW can be done by Bio-remediation and Bio-mining. A total
station survey or drone mapping of any landfill/dumping site must be done prior to start of the
project. Hence, it is suggested to ensure precurser study with history of the site, compositional
analysis of waste, Site environment parameters such as baseline study of heavy metals in surface
and subsurface soils and water, rainfall, soil type, surface hydrology, topography, wind direction
etc. shall be studied before and after bio-mining. Periodic study shouid also to be carried out after
completion of bio mining to check for any adverse effects in the surrounding area.

A. Bio-remediation & Bio-mining of Old Municipal Dumpsites

It refers to the excavation of old dumped waste and make windrow of legacy waste thereafter
stabilization of the waste through bio-remediation i.e. exposure of all the waste to air along with
use of composting bio-cultures, i.e. screening of the stabilized waste to recover all valuable
resources (like organic fines, bricks, stones, plastics, metals, ciothes, rags etc.) followed by its
sustainable management through recycling, co-processing, road making etc.

The first step is to excavate legacy waste, loosen it and make windrows so as the leachate can be
dried of through solar exposure and ail the entrapped methane is removed from the heap. All
biodegradable waste, like discarded food, fruit, flower and garden waste, needs air to decompose it
in an odorless way without producing leachate. So, the first step in stabilizing and bringing down
airiess legacy waste is to expose as much of it as possible to air.

Addition of composting bio-cultures speeds up decomposition and rapidly creates biological heat
within the waste that helps to dry it out and reduce its volume by 35-40%. This happens through
loss of moisture and by decomposition of some of the aerated waste to carbon dioxide and water
vapor. This is called bio-remediation and makes the waste dry enough for screening. Waste is called
stabilized when there is no more generation of heat or landfili gas or leachate, and seeds can
germinate in it.

it means the screening of such stabilized waste into different size fractions that can be usefully
used off-site or disposed of without affecting the environment. Screen sizes commonly used are
one or more of the following: 150 mm. 80 to 100 mm, 24 to 50mm, £2- 16 mm and 4-6. The finest
fraction is called bio-earth or good earth. it contains a mixture of humus-rich organics which
improve soil fertility along with a high proportion of soil or sand, which is why it cannot meet FCO
standards for compost. The coarsest fraction contains bricks, stones, coconut shells, footwear,
cioth and larger plastics. Density separation helps recover combustibles which can be used (usually
up to 5-10%) as fuel replacement after supplying it to customer requirements. The lighter mid-
fractions are mostly plastics and can be shredded as per industry requirement for use in bitumen
hot- mix plants to make so- called Plastic Roads or as refuse derived fuel for co-processing in
cement kilns. Fractions up to 50mm do not require shredding for use as RDF. The heavier mid-
fractions are mostiy stony inert which can be used in the lowest layers of road-making or plinth-
filing or in low-lying areas, but should not contain more than 3-5% plastics by weight. Less than
10% of the original waste remains as totally unusable residual rejects and may remain onsite, either
in a small heap or spread to raise the ground level by a couple of meters,

The land which was hosting waste dumps is now fully recovered for alternate uses. Bio- mining and
Bio-remediation processes should be adopted as early as possible to ensure holistic solid waste
management.

B. Process of Bio-remediation and Bio-mining
Exposing the legacy waste to air to stabilize it has been done since 1998 in many ways. Almost all
of them involve forming the waste into long low heaps of about 2-meter height called wind-rows, to
get maximum surface area to volume. Repeated turning is necessary to ensure that the innermost
waste in wind-rows also gets exposed to air. Usually 3-4 turnings of legacy waste are necessary to
stabilize it.

1. Use a tractor-tiller to repeatedly loosen the topmost 150 mm layer of legacy waste. Mist-
spray the waste lightly with bio-cultures to control odour and get the decomposing
microbes dispersed into the waste. Hand-pick out large objects like rocks or coconut-shells
or long pieces of cloth. Form the waste into wind-rows using a Bob-cat or JCB or similar
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earth-moving equipment. Turn these wind-rows every 5 days. After 2-3 weeks when the
heaps are free-flowing enough for screening, move the material te multi-deck vibrating
screens or to trommels (rotating cylinders with different size perforations) to get fractions
of different size and weight.

2. Use a JCB to dig 2-2.5-meter-deep trenches downwards from the top of a legacy waste
heap at 1.5 to 2 meter intervals. This is a rapid and cost-effective way to slice the
uppermost layer into in-situ wind-rows. Mist-spray the sides of the trenches to get microbes
to reach exposed waste surfaces. Bring down these slices to form terraces and turn one
aerated windrow onto another weekly before repeating the process until almost ground
level is reached. Start screening when waste moisture is low enough.

3. Use a JCB to lift legacy waste off the top of a heap and drop it from a height to aerate and
loosen the waste and form 2-3-meter-high cones. Mist-spray bio culture on the cones.
Every day or 2-3 days use the JCB to lift waste from the cones and drop it back to the same
or a nearby location, to aerate the waste. This is rather fuel-intensive.

4. Where space permits, move the waste to form several long parailel windrows. Turn these
weekly with a JCB. Often at the second or third turning, one heap can be combined with a
second one as their volumes decrease. Windrows can be aerated either by moving all the
waste to form a new parallel windrow, with the innermost waste on the outside for aeration,
or by moving all the waste forward in small steps while dropping it from a height for
aeration.

5. If waste needs to be moved from one location to another part of the same site, usually the
perimeter, place it in thin 150 mm layers and mist-spray bio cultures. Allow 5 days to
aerate one layer before adding the next one and mist-spraying bio cultures on that also.
Turning may not be necessary when waste is spread thin like this, to decompose like leaves
on a forest fioor.

6. This is a constantly-evolving field. Hence other cost effective and space effective methods
can also be applied.

C. Treatment Process

Processing of accumulated legacy waste shall be done in following manner as given below:

Local Body (LB) shall make a time bound plan to execute the bio-mining process to clear the old
waste.

Volume of waste to be determined through contour survey (Total Station Survey) and site
measurements. Drone mapping of heap volumes at different stages is most cost-effective and
fast. Weighment of heaps is difficult and problematic as payment would be collected for heavy
fractions, leaving behind the mare pollution-prone lighter fractions,

Initial Contour level survey of the site shall be done on start of work and Final Contour level
survey shall be done on completion of the work.

Do an initial baseline survey of surface and subsurface soils and waters and leachate present, to
check for heavy metals and toxics if any. Samples should be drawn by a NABL or MOEFCC
certified lab, also at the final stage. During operations, the operator should collect and keep

daily samples of the finest fractions, to be pooled and analysed monthly or at random by an
NABL lab. This is to ensure that unsterilized rotted waste is not simply moved from one location
to another by mining without bioremediation.

Sprinkle the newly exposed surfaces with a composting bio culture solution or a dilute solution
of 5% fresh cow dung in water. This will control smell and speed up decomposition. With the help
of Back Hoe loader, the waste in the demarcated area should be loosened up.

Usually the top layer has several materials in the active biclogical state. This layer shall be
stabilised through composting bio-cultures, as well as herbal/biological sanitizers if found
necessary for odour control.

Raking of garbage layers by a long spike harrow operating in cross directions may be done as
needed to pull out large rags, plastic, rubber, textiles etc.

Waste pickers or tabour should manually pick out bulky waste like coconut sheils, banana stems,
tyres and rocks prior to screening for bio-mining. Store in separate heaps for sale or use.
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5. Turn these windrow heaps once a week until no more volume reduction is observed in the heaps
and no more heat is generated. if the garbage is stabilized, there will be no smeli or leachate
formation and the material will be dry enough for sieving.

6. LB or its agency may deploy Trommels and/or Horizontal Screens or other types of screens for
screening. Screen the stabilized waste in a rotary screen or gravity screens of different size
openings, preferably 35mm and 8mm. A fan can blow out the piastic fraction for use by
recyclers. Compost

7. Appropriate numbers of excavators, back hoe loaders and workers will be required to execute
the work.

8. The recyclables recovered from the bio-mining process should be sent for recycling as per the
quality of the material, which should also be randomly sampled by an NABL lab and tested for
heavy metals, salinity/electrical conductivity and leachability to ensure no environmental harm
during use. FCO standards for pH and contaminants could be provisionally used as a benchmark.
Non-Recyclable plastic material shall be sent for road making or to RDF units or cement plants.
Initial cleaning of recyclable waste shall be done before it is transported for sale or disposal.

9, The recovered earthy fines shall preferably be used for landscaping or gardening or road
medians within the Local Body or the site. The recovered soil can also be used as “Soil enricher”
to develop green areas or by farmers. ‘

10. The recyclables like plastic, glass, metais, rags and cloth recovered from the waste during
screening shall be sorted out and preferably cleaned before sending to recycling industries or as
RDF.

11. The heavy fractions may be sand and grave! usable for road shoulders or for plinth filting. Stones
and concrete if any can be used for road sub-grade, or for crushing. recycling and reuse in the
construction industry. The recovered construction and demolition waste recovered from the bio-
mining process may be sent to a C&D processing facility if suitabie for production of building
materials,

12. In very old garbage layers with high debris content, most of the organic matter may have
already been decomposed. Do a seed germination test to ensure it is stabilised. Add bio cultures
to fully stabilise it if heat is still generated in windrow heaps or volume reduction is observed.
After 7-10 days of stabilization the waste can be taken up for screening.

13. Usually the finest fraction will e organic matter plus fine soil, called ‘bio-earth’, which can be
used as soil improver, especially for restoring alkaline or saline soils to fertility, or to grow some
vegetation for erosion control. It is alse useful as a lawn subgrade cum drainage layer, or it can
be used as organic manure in tree pits. The next coarser fraction will be gravel and coarse
organics, which can be used for road and railway embankments the coarsest fraction may have a
lot of combustibles (cloth etc.) which can be baled and supplied as Alternate fuel Resources in
cement kilns or boiters.

14. There may be some (maximum 5-10% of total) left over waste including lumps of heterogeneous
nature. The waste may be socaked with leachate or hard and difficult to disintegrate. This waste
can be sent to scientific landfill for disposal (near zero residues).

15. The recovered land from the bio-mining process shall be utilized for any purpose deemed
appropriate. |deally reclaimed space should be reused for waste processing, otherwise for
alternate non-habitation uses.

D. Use of Screened Fractions:

When planning for bio-remediation and bio-mining, it is important at the same time to identify
where the screened fractions wiil go, in order to bring down the heap of mixed waste to fractions
that would each have been usable if unmixed. None of these fractions will bring in income. In fact,
their transport offsite is a cost to be budgeted for. Look for the nearest industries using solid fuel.
Look for the nearest bitumen hot-mix plants and also specify Plastic Roads in road tenders to
ensure offtake of the thin-film plastic fractions. Start a dialogue with ali kabadiwalas within the local
body to see who will be willing to pick up or accept which items. Plan for offsite aggregation space
for different fractions and types of waste that will result from screening. |dentify aggregation and
storage sheds for use by waste-picker groups or kabadiwalas. ldentify transporters who can
transport different fractions out on their return trips.

For the bio-earth or good earth finest fraction, test periodically for heavy metals, then look for
farmers willing to accept it. It is excellent for reclaiming salt-affected soils and for restoration of
mining overburden areas if any are nearby. There is a cess for restoration of mined areas, which is
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normally unspent as forest departments are supposed to revegetate them. But this is unviable in
barren rocky soil by planting and watering saplings. Revegetation is instead possible and effective
by mixing grass seed with the good earth fraction and spreading it on the overburden to start a
natural succession of grasses, herbs and shrubs.

4.4 Process Management:
There are several factors that must be kept in mind during implementation of the project.
441 Space Management:

For all waste-stabilising methods, management of space is the biggest challenge, as aeration,
stabifizing and screening mostly needs to be done within the boundaries of an already overtoaded
dumpsite. This is achieved mainly by experience and creative common-sense. Onsite earth-mover
operators often come up with the best solutions, so seek their opinions. Every dumpsite poses a
case-by-case challenge, but there is no above-ground dump that cannot be successfully bio-
remediated and bio-mined.

Keep safety in mind. Always try to work downward from the top surface. Do not think of slicing
waste from the top down along one side of the heap uniess you can ensure leaving a stable wall of
waste with a safe slope of 25 - 30 degrees while you work. Leaving a vertical wall of waste during
operations can cause a dangerous landslide of disturbed waste.

4.4.2 Leachate Management:

Most high heaps of legacy waste are water-logged with feachate even near the topmost layers and
all the way to the bottom. This is not just from rainwater entering the heap but is produced by
airless rotting within the entire waste heap. So, when legacy waste heaps are opened up, scme
leachate almost always trickles out. This is not produced by the formation of wind-rows or cones,
which in fact help to dry out the waste by aerated decomposition.

Channels must be created to lead the oozing leachate rivulets to a lined depgession or pond for
treatment or for leachate recirculation onto wind-rows as a type of bioculture. (test to see if heaps
generate enough heat with its use). Leachate can aiso be treated in collection ponds by underwater
composting. Bio-cultures that have been proved successful at other locations can be sprinkled onto
the leachate pools. But intermittent aeration is a must, using smalt compressor pumps or aerators
of airlift aeration or even simple manual or mechanical agitation. Aeration is necessary for the
added microbes to do their work of digesting the polluting solids suspended in the dark and turbid
leachate. Success is noticed by a progressive change in colour from dark to light, by reduction or
absence of odour and by fine bubbles rising to the surface from digested solids.

E. Fire Control and Safety

Most large dumpsites are smouldering from hidden fires. Methane itself is flammable with a blue
flame and supports the yellow-flame burning of combustible plastics, cloth and oily rags.
Sometimes flammable industrial waste find its way onto dumpsites, aggravating the problem. It is
difficuit to begin bio-remediation work on a smoking dump. Sometimes digging into the dump
awakens hidden fires. So fire control is important. Adding water increases the generation of both
methane and leachate and is counter-productive, not a long-term solution, adding soil cover to
smother the flames adds more material to a heap that one is trying to bring down.

There is a better way, again requiring creative common-sense and experience and training of earth-
mover drivers. Most fires within heaps have a point source ~ a bag of textile discards or plastic
waste or a ball of oily rags. Earthmover drivers must learn to dig in and pluck out these burning
balls of fire. These should be laid nearby on the surface of the dump and then rubbed out with the
back of the excavator shovel to extinguish the flames and smoke. Wet soil should be kept handy to
immediately plug the excavated hole. Adding composting bio- cultures can be tried, to counter the
anaerobic conditions around the burning spots. Smoking points must be tackled patiently and
systematically, one by one, till the dump is smoke-free to begin stabilizing operations by bio-
remediation.
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it is important to do the risk assessment and an onsite emergency pian should be kept handy prior
to commencement of dumpsite bio-remediation & bio-mining.
F. Use of Recovered Space

The benefit of bio-mining lies in abatement of ongoing and future pollution and ill health and in the
recovery and re-use of valuable space. This is ideally for continued long-term waste management
since public consent for new waste sites is increasingly difficuit because of earlier visible mis-
management of a Virgin site. Ensure advance demarcation and declaration of a buffer zone of no
new habitation for upto 500 meters around the cleared site to prevent real-estate activity from
encroaching the buffer as soon as the dump is removed. If a dump is enguifed within a growing city
and its continued use for waste management is unsuitable, identify in advance the planned future
use of that site and put up a signboard indicating that use, to ensure public acceptance of the
biomining operations which will be temporarily noisy and dusty. This will also protect the site from
land-grabbers. leared dumps are not permitted for habitation for at least 15 years (SWM Rules
Schedule 1, H (2)). This is because of unhealthy leachate below the site and formation of flammable
and offensive landfill gases from waste pockets that may remain unexcavated. Permissible options
are reuse for SWM, open stadia, sports grounds, parks and gardens, parking lots, container yards,
warehouses of non-flammables and similar facilities where people are not living or working all day
and night.

4.7.4 Costs

Operation & Maintenance Cost for Bio-remediation and Bio-mining:

Operational Expenditure of the project would depend on the size of dumpsite. The onsite
bioremediation cum bio mining cost ranges between Rs 400 to 700 per cubic meter, irrespective of
capital cost. The case by case cost of moving screened fractions offsite will be extra and variable,
depending on distance to farmers, cement plants etc. For this cluster case, this rate shall increase
as the developer coming in should include capital expenditure, profitability and contingencies.
Being through practical examples of reclamation, we have arrived at the cost of per ton of legacy
waste removed to be fixed at Rs. 750. This has been finalized in discussion with SUDA

4.7.5 Pramodnagar & Kamarhati Dumpsite Detaiis

Af per the survey, total volume of waste estimated to be present in Pramod Nagar is 5.5 Lakhs
cubic meter. Similarly, Kamarhati dumpsite has a volume of 1.22 Lakh cubic meter present. Waste
samples have been collected from both the dumpsites and TCLP test reports have been
summarized in chapter 3 of this report.
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5 Gap Analysis for Collection & Transportation

In the proposed PPP structure, the ciuster ULBs shall be responsible for Primary collection and
transportation of solid waste management to secondary collection points in cluster-1. The
developer shall be responsible for improvement, deployment of secondary waste collection
infrastructure for secondary collection & transportation of the waste to the processing sites and
further disposal of processing rejects to the sanitary landfill site to be developed by the Developer.
As observed during site visits to cluster ULBs, there is a need for substantial improvement in the
primary and secondary vehicles of municipalities to achieve the standards set by Solid waste
management rules and NGT guidelines.

EY team has collected data form ULBs through visits and questionnaire format to analyze the
infrastructure gap in the primary and secondary collection of waste. The methodology followed for
the estimation of waste generation for year 2019, in the year 2027 and 2042 is as follows:

Population Projection: Three different methods have been used for population projection.

Population data from census website has been collected.

Kamarhati 330211 314507 266889
New Bamrackpore 76846 83183 NA
Baranagar 245213 250615 224821
Dumdum 114786 101319 40961
South dumdum 403316 392150 232811
North dumdum 249142 220032 149965

1} Arithmetic Increase Method:
Average increase per decade = Total increase in population/ Number of decades

Kamarhati 4761.8 15704 |  3166.1 355540 380869 428360
Not
available
New due to
E ARG |\ 6337 | 508536 117529 117529 117529
y of 1991
data
Baranagar 2579.4 5402 | 1019.61 253370 261527 276821
Dumdum 6035.8 1346.7 | 3691.25 144316 173846 229215
South 15933.9 11166 | 852525 471518 539720 667599
dumdum y ' ’
Nortn 7006.7 2011 | 4958.85 288813 328484 40
dumdum . : 2866

2) Geometric Increase Method:
The geometric mean of the growth rate (r) = (n-1)"" root of the muitiplication of all 'r's
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Kamarhati 0.01655285 | 0.004884441 | 0.008991743 | 354726 381060 435820
Not
available
due to
unavailabilit
New y of 1991
Barackpore | data -0.007892646 | 0.019466439 89661 104614 139695
Baranagar 0.01092053 | -0.002176695 | 0.019466439 | 286106 333819 445763
Dumdum 0.09479305 0.012557752 | 0.034501985 | 150570 197511 328519
South
dumdum 0.05352506 0.00281154 0.01226735 | 444639 490195 588569
North
dumdum 0.03908145 | 0.012502514 | 0.022104669 | 296763 353487 490686

3) Exponential Increase method:
P(t+n) = P(t) x er" where r is the constant annual growth rate

r = loge(P(t+n)/ P(1))/n

Kamarhati :

" 0.01641734

0.004872551

0.008943957

354704

381014 |

435718

Not
available
New due to
Barackpore | unavallabilit -0.007923958 | 0.019121778 89548 104350 1398015
y of 1991
data
Baranagar 0.01086133 | -0.002179068 | 0.019121778 | 285745 332978 443591
Dumdum 0.09056535 0.012479557 | 0.033618678 | 150208 196560 325463
Soulh | 0.05214174 | 0.002807595 | 0.012099294 | 444307 489463 586867
:;ll?rrnt: i 0.03833710 0.012425002 | 0.021825183 | 296671 353268 490097
Average population from all three methods is considered for final calculation
Population | AY8 Avg Avg i
Location 2011 population population ;::;plﬂnn population
2019 2027 2 2022
Kamarhati 330211 354990 380981 433299 364590
I 76846 98913 108831 132080 107540
Barackpore
Baranagar 245213 275074 309441 388725 287396
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Dumdum 114786 148365 189306 294399 162745
South 403316 453488 506459 614345 473009
dumdum
AT 249142 294082 345079 461216 312439
dumdum

Waste Estimation: The waste generated per capita in each ULB has been assumed from CPHEEO
manual and in discussions with Technical Committee SUDA. Following are the considered values for
waste quantity estimation and finalizing plant capacity after the discussion with the technical

committee SUDA.
1 Dum Dum 400
2 North Dum Dum 350
3 South Dum Dum 450
4 Baranagar 400
5 Kamarhati 350
6 New Barrackpore 350

As per the population projections and per capita waste generation, following are the waste
projections.

1| Dumbum | 127281 59.35 62.1 189306 75.72 204399 117.76
2 NothDum | 276263 | 10293 150 345079 | 12078 | 461216 161.43
3 S°‘g?j£“m 446869 | 204.07 698 506459 | 227.91 614345 276.46
| 4 | Baranagar | 271906 | 110.03 145 300441 | 123.78 388725 155.49
| 5 | Kamarhai | 367212 | 124.25 100 380981 | 133.34 433209 151.65
| 6 Ban:;‘:’pore 85237 34.62 29 108831 38.09 132080 46.23

5.1 Primary Collection

According to the provided data from ULBs in cluster-1, there are combination of tricycles and light
commercial vehicles being depioyed for primary collection purpose. The ULBs data have been
analyzed to estimate the number of additional vehicles required to sustain 100% collection of waste
generated by households for the year 2027. To ensure a seamless procurement, EY team has
proposed the additional vehicles which may be referred from the Government e- Marketplace
website (https://gem.gov.in/).
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Present Scenario:

As per the data collected through detailed questionnaire from ULBs, we have analysed the current
waste collection efficiency of each cluster ULBs from the vehicle deployment, capacity and number
of trips per day to the disposal site. The waste generation quantity has also been projected for the
future years and Gap between the current infrastructure and required infrastructure has been
proposed. This has been listed below.

The gap analysis for the infrastructure requirement with respect to primary and secondary
collection and transportation of waste is given in the table below:

As per CPHEEQ manual, for a ULB with a population in the range of 1 lakh to 5 Lakh, 70% of the
primary collection needs to be performed by deploying Light commercial vehicles (LCV's) and the
rest needs to done using Tricycles. In the gap analysis, considering the family size of a household to
be 5, it has been assumed using past references that 1 LCV can covers 600 households and 1
tricycle covers 200 househoids per day. Hence the total number of LCV's and tricycles required for
primary collection and transportation in all participating cluster ULBs are 479 and 613
respectively. The waste collected in primary collection should be segregated and it should have a
twin bin system each for dry and wet waste.

According to the data collected from the ULB's, it is observed that the vehicles used for primary
collection do not comply with the CPHEEO manual i.e. tractors and handcarts which are being used
presently shall not be used for primary collection. As a result of which, a gap analysis has been
performed for the existing vehicles as given in the table below. The existing vehicles are well
partitioned and eguipped to perform collection of waste in a segregated manner, however
segregated waste collection is not being implemented presently. As per the gap analysis, it can be
concluded that all the 6 ULB's, requires a definite upgradation of primary coliection vehicles. The
ULB's are reguired to deploy 479 LCV's for efficient collection and transportation in compliance to
the SWM rules,2016, From the analysis, it can be inferred that Kamarhati Municipality is required to
upgrade their collection vehicles and replace the existing vehicles with LCV'S and Tricycles i.e. 98
and 127 respectively. ¢

Assumptions on which we have based our calculation:

Family size 5
LCV (70% coverage) 0.7
Tricycle (30% coverage) 0.3
Percentage of spare vehicles 10%
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Table 17: Gap Analysis for All municipality for Collection & Transportation

T *- :.‘.} ='
T4
DumDum | 189306 22| 7572 37862| 45 5 50 50 | 57 6 63 42 21
Kamarhati 380981 35| 133.34 76197 89 S 98 98 115 12 127 0 127
New
Barrackpor
e 108831 20 38.09 21767 26 3 29 29 33 4 37 33 4
Baranagar 309441 34 | 123.78 61889 73 8 81 81 93 10 103 80 23
South Dum
Dum 506459 35| 227.91 101292 119 12 131 131 152 16 168 480 -322
North Dum
Dum 345079 34 | 120.78 62016 81 9 90 90 104 1" 115 170 -55
Total
s
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Vehicles and equipment

Tricycle with Hydraulic Tipping Containers: MSW tricycles should have mild steel epoxy painted
and tipping containers. The tipping containers should be mounted on a standard tricycle. These
tricycles are suitable for door-to-door collection from houses in small/narrow lanes and small waste
generators. As per manual, a tricycle can cover approximately 200 households. Available options
for Tricycle in Government e Marketplace are presented in this Link (https://gem.gov.in/).

Figure 13: Indicative picture of Tricycle

Light Commercial Vehictes (Mini Trucks) with Hydraulic Tipping Containers:

These vehicles are suitable for door-to-door collection of segregated waste for lanes with less than
5m width. They have a total payload capacity of nearly 600-900 kg per trip. The load height is
approximately 1,500 mm from the ground level. They should have a leak-proof MS load body with
drainage tube and plug. The small tipper should be built on a suitable chassis. These vehicles should
have four openings, tWo on each side to facilitate direct transfer of waste from a domestic bin to
the vehicle. They can also have a central removable partition to facilitate storage of segregated
waste. It is desirable to use up to 3m3 capacity vehicle for door-to-door collection to cater to a
large number of houses in a single trip. As per manual, a LCV can cover approximately 600
households. Available options for LCV (tippers) in Government e Marketptace are present in this
Link (https://gem.qov.in/).

Figure 14: Indicative picture of Light Commercial Vehicile
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The Summary of proposed requirement is as foliows:

Manpower
The manpower requirement for primary collection is as follows:

Table 18: Manpower requirement for primary collection in Cluster — 1 for 2027

Particulars Details ~ Requirement |
: One worker per vehicle 613
Tricycles
Supervisors (One for 15 workers) 41
One driver per vehicle | 479
Light Commercial Vehicles One worker per vehicle | 479 |
Supervisors (One for 20 workers) | 48 J

The PPE requirements for all the above manpower handling MSW are gloves, shoes and uniforms
covering the entire body. It is proposed that domestic waste shall be collected in the morning hours
before 12 noon. Waste from the commercial areas shall be collected between 10.00 am and 2 pm.
Vegetable market waste shall be colfected in non-peak hours either early morning or late in the
afterncon or at night.

5.2 Secondary Collection

As per the field survey conducted by EY team, some of the secondary collection points in the
cluster ULBs have static compactors to improve collection and transportation of waste to disposal
site. Whereas contrary to that some secondary collection points are informal points, wherein
through open and roadside dumping, the waste is further transferred from smaller vehicle to larger
vehicle. EY suggests upgradation of Secondary collection points in compliance with SWM
rules,2016 and in accordance CPHEEO manual and hence proposed the deployment of bins of
appropriate size as listed in the table below. '

Indicative Bin Image:

Urban/Dumper Placer Bin 4.5 cum

Figure 15: Bins for Secondary Collection
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Table 19: Secondary Collection Calculations

Dum Dum AN 38 75.72 95 180 7 4 4 2 5270000
Kamarhati 53 77 133.34 167 334 7 4 4 2 2010000
New
Barrackpor 22
e 13 38.09 48 96 8 4 4 2 2210000
Barranagar 7 62 123.78 155 310 45 23 23 7 4165000
South Dum 102
Dum 71 227.91 285 570 9 5 5 3 18105000
North Dum 70
Dum 29 120.78 151 302 11 6 6 3 7395000
TOTAL 46155000
TOTAL in
Cr 4.62

5.3 Secondary Transportation

According to the data obtained from ULBs in cluster-1, there are a combination of tractors, lorries,
dumper, compactors are being used for secondary waste transportation purpose as attached in
annexure 5.The ULBs data have been analysed to estimate the number of additional vehicles
required to sustain 100% collection and transportation of waste in year 2027. To ensure a
seamless procurement, EY team has proposed additional vehicles which can be refereed readily in
Government e Marketplace website (https://gem.gov.in/). To ensure uniformity in vehicles of
secondary transportation, dumper placers and compactors are proposed for secondary
transportation of waste. Smali and medium sized compactors are proposed to allow for efficient
transportation of waste. It is proposed that dumper placers of 6 tonnes waste/ trip and RCs of 1
tonnes waste /trip would cater to all the ULBs in this cluster. Each vehicle can undertake a
maximum of 2 trips per day. Further, remaining waste shall be transported by 16 cu.m compactors
with a payload capacity of 10 tonnes/ trip. These compactors can undertake a maximum of 2 trips
per day. Manpower calculated as one driver and one helper per vehicle. Cost estimates have been
provided in the chapter 7

The number of SCP in table 20 has been calculated as per population in compliance with CPHEEO
guidelines. Due to less availability of space in this cluster and high land costs, EY suggests ensuring
maximum use of the existing SCPs for secondary collection & transportation. The details of existing
secondary collection points have been attached in annexure Vil,

Vehicle and Equipment

To ensure uniformity in vehicles of secondary collection, compactors are proposed for secondary
transportation of waste. Smali and medium sized compactors are proposed to allow for efficient
transportation of waste. It is proposed that dumper piacers of 6 cum and 16 cum waste/ trip would
cater to the waste in Cluster-1. Available options for Compactors in Government e Marketplace are
present in this Link
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Figure 16: Indicative picture of medium size compactor truck

Assumptions for Secondary Transportation:

Assumptions

Family size 5
1 SCP/Population 5000
Percentage of spare vehicle 10%
No. of trips of RC's/DP's 2
Capacity of RC's (cum) ¥ 167
Capacity of DP's (cum) 68

7 The actual capacity shall be 14cum
® The actual capacity shall be Scum
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Table 20: Requirement of vehicles for secondary transportation of waste for 2027

% - '.:..i"::f: -
o

Dum Dum 189306 22 76.72 37862 2 2
Kamarhati 380981 35 133.34 76197 4 3
New Barrackpore 108831 20 38.09 21767 1 2
Barranagar 309441 34 123.78 61889 g 3
South Dum Dum 506459 35 227.91 101292 8 1
North Dum Dum 345079 34 120.78 69016 4

Total

-
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Manpower requirement

Table 21: Manpower requirement for secondary collection of waste in cluster-1

Particulars

Details

Requirement

6 cum Dumper Placers

Drivers

Helper MWorker {One for each)

Supervisors for dumper placers

16 cum compactors
(RC)

Drivers

Helper AWorker {One for each)

Supervisors for compactors

@RISR

Further, it is proposed to incorporate advanced information management system such as GPS, MIS
for management of information in such vehicles.
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6 Processing and Disposal

6.1 Land details of proposed processing plant

Pramodnagar Site

The vast area of Pramodnagar site is under the jurisdiction of South Dum Dum municipality. Over
the past two decades the location has been turned into a dumping yard. The site is approximately a
22 acres land which stacked up to 15 meters with waste. It is located in a sensitive zone surrounded
by Pramodnagar Jheel, Adarsh Nagar residential area, Mathkol School and Belghoria Expressway
which is a four-lane, 8 kilometer (5.0 mi) long access controlled tolled expressway in the northern
suburbs of Kolkata, West Bengal. It is a key arterial road, linking the terminal junction points of NH
19 and NH 16 near Dankuni to Dakshineswar, across Nivedita Setu, and NH 12 (Jessore Road),
near Dum Dum Airport.

Figure 17: Bird's eye view of the Pramod Nagar dumpsite
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The site was previously used by 6 ULBs - Dum Dum, South Dum Dum, North Dum Dum, Baranagar,
Kamarhati and New Barrakpur. Due to heavy inflow of 500 - 600 tonnes solid waste per day, the
site is in the verge of exhaustion, The authority has controlled the waste inflow and now allows only
4 ULBs - Dum Dum, South Dum Dum, North Dum Dum, Baranagar to dump waste at Pramodnagar
site.

During the site visit, it was observed that there is likely release of methane and carbon dioxide
gases from the fresh waste. The leachate released from the site has choked the adjacent water
body (Pramodnagar Jheel) and made the water non-potable. The site is also filled with a significant
amount of legacy waste which does not have any alternative processing plant or site to process and
dispose it. The gases and odour released from the site contaminates the air in the surrounding
areas. The people living in the adjacent residential areas use the contaminated water from
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Pramodnagar Jheel for domestic purposes. The pig breeding is also observed in the vicinity of the
site.

Under Mission Nirmal Bangla (Urban) and Swach Bharat Mission (Urban) on turnkey basis, the
Kolkata Municipal Development Authority have initiated few projects with an aim of managing solid
waste in scientific manner.

As demonstrated in the figure above, the Pramodnagar dumpsite area can be broadly divided into:

e Platform area - It is located at the entrance point of Dum Dum and South Dum Dum
municipalities and is a major area for waste unloading

e Waste Mount A, B & C - These waste mounts divide the contours of waste dumped in 3
major sections. However, apart from these 3 mounts, the waste is also spread across entire
site up to a height of 5 mts. or so.

e SLF Cell - KMDA had also initiated the work for constructing a SLF Cell
s 50 TPD compost plant - KMDA has initiated the work for setting up a 50 TPD compost plant
Figure 18: Pramodnagar site pictures from Visit Conducted on 11 April 2019
Platform Area Legacy waste

SLF Cell — Under Construction

50 TPD Compost Plant Temporary Septage Plant
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According to the proposed modifications in project structure, the Pramodnagar Site should cater
waste from Dum Dum, North Dum Dum, South DumDum and Baranagar only. Accordingly, a RDF
plant and windrow composting of 450 TPD capacity should be planned at Pramod Nagar site with
provision for future waste generation assessment and expansion. Addition to this, the land
reclamation activities should be carried out in parallel to the plant construction.

The possible scheme can be first to remove Mount A and Mount C to get an extra space for the
expansion of current 50 TPD compost plant into windrow composting + RDF plant. It is assumed
that this activity will take around 2 years. Until then the fresh waste can be dumped at Mount B
side, where Baranagar municipality is dumping their waste. After installation of the new plant,
processing of fresh waste can be initiated. Therefore, removal of waste from Mount B and other
remaining waste scattered at the site can be done. The free space at Mount B may be used for
future expansion of processing plant. The SLF space, after the entire land reclamation process, can
also be used for setting up some Bio-Methanation plant.

As discussed earlier, for initiating any new construction activity, the land should first be reclaimed
by processing the jegacy waste. The disposal of legacy waste and new construction should be done
in parallel to achieve synergies in project. Usually process of removal! of legacy waste is called
landfill reclamation. In this, the waste is subjected to mining and segregation activities using
conveyors and trommels. A typical layout of such plant working in Noida (U.P) is given at Figure
below. Usually these are mobile equipment, which are removed from the site after completion of
landfill reciamation activities.

Figure 19: Typical layout of Bio-remediation plant

Kamarhati site

The Kamarhati site is enclosed in an area of approximately 8 acres under the jurisdiction of
Kamarhati municipality. This area was utilized by Kamarhati and New Barrackpore for dumping
waste. The site is filled with legacy waste which staked up to 6 meters and has leachate flowing out
of it and is completely exhausted now. This site is also located in a very sensitive residential zone
with a school beside it. Since this dumpsite is completely exhausted. An immediate action should be
taken on this site by processing the waste accumuiated.
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Figure 20: Kamarhati site pictures from Site Visit Conducted on 11 April 2019

The processing plant for Kamarhati municipality should be proposed on the existing closed site at
Kamarhati. The land reclamation for the site should be carried out in parallel to the processing plant
construction. If possible, New Barrackpore Municipality may also be integrated with Kamarhati
Municipality for waste processing at Kamarhati site only. Processing waste from Kamarhati and
New Barrack pore municipalities in Kamarhati site will reduce the stress on PramodNagar site by
about 100-120 TPD.

The possible scheme can be to remove the legacy waste completely. The empty area can be used to
construct new windrow composting and RDF plant of capacity 180 TPD while transporting the
waste from Kamarhati and New Barrackpore simultane,uslv.

6.2 Recommended technologies

The limitations of the individual conventional technologies can be mitigated by bringing together a
mix of technologies by integrating them together to provide a holistic solution for the treatment of
urban waste. An integration of technology so carried out would have the following benefits:

a. It treats various components of urban waste in an efficient manner so as to provide
optimum utilization of waste to produce compost, biogas, power and building materials.

b. It leads to optimization of cost by treating larger quantities at the same place, sharing
infrastructure and variable costs.

c. It is environmentally desirable, as the rejects of one process becomes inputs for the other
process.

Considering the cluster-1 ULBs scenario, an economically and environmentally sustainable solid
waste management system will only be effective if it follows an integrated approach i.e. refining of
mixed waste in a series of mechanical sorting, shredding and drying stages followed by density
separation to separate the combustibles, organic and inerts out of mixed waste and giving
treatment to each fraction that would be most suitable and efficient for it. The combustible material
thus separated out from the MSW is known as Refuse Derived Fuel (RDF). These stages may be
referred to as the fundamental stages in the preparation of RDF. There should be different
technologies that can treat the mixed and green waste separately and specific wastes should be
deait with in such a system but in separate streams.

The waste produced in the ULBs is not completely seggregated into organic and inorganic
componets before transferring it to the dumpsite. Eventhough the municipalities are putting in their
best efforts to transfer segregated waste to the dumpsites, due to the issues like gap in
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infrastructure & man power availability, lack of awareness in the people makes it challenging. Qut
of the available options,Composting and RDF plant is the most suitable option which can take in the
unsegregated waste as input and reduce the waste to approximately 15-20%. In addition to mix
waste, Cluster-1 also generates huge amounts of segregated bic-degradable waste from bulk waste
generators (vegetable and fish markets, Hotels, restaurents etc.) which can be chanelized and
utilised In Bio-Methanation plant. In future, if the municipalities manage to transport the
segregated waste to processing plant, that could also act as an input to this Bio-Methanation plant.
Since the Cluster-1 ULBs also falls in a high rainfall zone, the windorw composting option is the
best option under composting part of the processing plant.

Table 22: Choosing best available processing plant option for Dumpsites

W

Land area

20 a ~o269acre | 459t06.125acre | B8.003 acres

15 - 20 acre
Composting in Composting in

coastal/high rainfall coastal/high rainfall

areas should have a areas should have a
Natural shed to prevent waste : . shed to prevent waste : :
environment from becoming Higt. ety from becoming High rainfel

excessively wet and excessively wet and

thereby to control thereby to control

leachate generation. leachate generation.

Minimum 500TPD

Waste Quantity
required for

Recieves 548 | 500TPD (economically | Recieves 171

(aconamically TPD waste by | sustainable above 500 | TPD waste by

X : sustainable above "
making single J the year 2027 | TPD plant size) the year 2027
facility viable 500 TPD plant size)
Currently the Currently the
Requirement waste input waste  input
for Segregation Moderate because from the ULB's Moderate because poth dran the
A both dry and wet ; dry and wet fractions s
o & fractions are utilized | '° et are utilized HLB's 1% ot
technelogy completely completely
seperated seperated

From the analysis performed on data coilected from ULBs, the estimated waste input from Dum
Dum, South Dum Dum, North Dum Dum, Baranagar is 548 TPD (including waste from BWG) in year
2027. Hence the land available in Pramodnagar dumpsite can accommodate only processing plant
and not sanitary landfill. From above table, we can conclude that out of the avaialble options,
taking the land available, natural environment, extent of segregation of waste in ULBs and
minimum waste required for making single facility feasible, the best available processing piant
option for Pramodnagar Dumpsite is the Windrow Composting + RDF plant of 450 TPD capacity
(estimated waste input in 2027) which would 15-20 acres. It is also suggested that for the
segregated Bio-degradable waste input from BWG, a Bio-Methanation plant of capacity 100 TPD
which would require 2.06 acres should be added in the land available at pramodnagar after
completion of the windrow compost + RDF plant. Furthur, there is a scope for expanding these
piants by increasing the capacity of both the Compost+RDF plant and Bio-Methanation plant.

The area available in Pramodnagar dumpsite can accommodate waste input from all the ULBs in
cluster-1 but there will not be any scope for further expansion of that plant interms of capacity.
Hence in the revised scheme, it is proposed to develop a separate processing plant at existing
dumpsite in kamarhati for the waste input from New Barrackpore and Kamarhati.

From the analysis performed on data provided by ULBs, the estimated waste input from New
Barrackpore and Kamarhati is 171 TPD of mixed waste in 2027. From the above table, we can
conclude that out of the avaialble options, taking the land available, natural environment, extent of
segregation of waste in ULBs and minimum waste required for making single facility feasible, the
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best available processing plant option for Kamarhati Dumpsite is Windrow Composting + RDF plant
of 180 TPD capacity which would require about5-6 acres.

Unsegregated waste mixed with biodegradable and non-biodegradable material is collected and
sent to the processing facility. At the processing facility, the mixed waste stream may be
segregated manually or mechanically to separate recyclable material from compostable and inert
waste. Compostable matter and recyclable materials may then be processed separately, and
residual inert wastes should be sent to the landfill.

Compost Plant

a. Yard Management System
The <100 mm fraction of MSW screened in the trommel of pre- processing section is conveyed
to the designated areas of compost pad for windrow preparation. In windrow type aerobic
composting system, the fresh MSW is stacked in the form of trapezoidal heaps called
'windrows' *Sufficient quantity of decomposing microbial cultures (inoculum & sanitizer*) will
be inoculated at this point with sprayer to reduce odour and repel vectors. Moisture will also be
supplemented at required levels before windrow preparation. The thoroughly mixed waste is
then made to windrows of convenient dimensions and kept for the biclogic decomposition.
The windrows are periodically turned (normally once a week) using hydraulic excavators to
provide proper aeration and temperature control. The composting heap is stabilized in about 6
weeks, when it is shifter to the screening plant for removal of the inert and non-composted
matter.
In some of the plants, particularly, in high rain-fall areas, a shed is provided called 'rain shed’
or 'monsoon sheed'. n this case the material is shifted to the rain-shed after about 4 weeks
and kept there for a further period of 2 weeks.

1) After windrowing, water is added to windrow using water tanker to maintain requisite
moisture level.
2) Just after windrowing, bacterial activity starts within 2-3 days. Inside temperature of
the windrow may go up to 65 °C.

b. Coarse segregafon system
Stabilized material from monsoon shed is then fed to the 'coarse segregation section' using a
Skid Steer Loader for intermediate screening. Two stage screening system is adopted to
achieve maximum screening efficiency using trommel of different hole sizes. Cascading action
inside the trommel ensures better screening of the lumpy and highly heterogeneous municipal
solid waste. These days equipment in this section are hydraulically driven to ensure greater
safety against breakdowns and to lower power consumption. Hydraulic drive also introduces
features like on-load starting, centralized control etc. PLC based controls allows automatic
shutdown in case of any emergency.
Screened material coming out of this section is uniform in texture and contains semi-stabilized
organic compost. This material needs further stabilization, so it is transferred to the curing
section.

¢. Curing system
Material coming out of the coarse segregation section is stored in curing section for 15 days
for further stabilization and moisture control. Some additives, such as, as rock phosphate may
be added at this stage to improve quality of final product. Curing area can hold up to 20 days
of material coming to the curing section on daily basis.

d. Refinement system
As per compost quality norms nationally (FCO) and internationally, the compost should be
below 4 mm average particle size and it should not contain impurities such as glass, plastic,
other inert material etc. which spoils the overali appearance and creates suspicion in the mind
of the end user about quality of the final product. To achieve this, a refinement section is
incorporated in the machine line.
Cured material from the curing section is fed to this section using a skid steer loader. First
equipment of the refinement section is a drag feeder conveyor. Once this equipment is filled up
with cured material, it gradually feeds the same to the consecutive equipment at a controlled
rate. This section consists of a trommel screen 4 mm. which contains the hole size of 4mm.
The screened material coming out of the trommei screen is sent to the gravity separator which
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removes heavy impurities such as glass, metals, sand, silica etc. from the organic manure. The
magnetic separator in the production line will take care of all kinds of ferrous impurities in the
compost. Organic Manure free from major impurities is passed through a liquid add mixer
where quality enhancer in powder or liquid form is added.
High quality organic manure is then passed through the packing spout and final packing of the
product takes place.

e. Packing and storage system
The mechanized packing section can do the bagging, weighment and stitching of 50 kg bags
and finally stacked in the finished product store by using a stacking conveyor.

f. Leachate, litter and odour management system
During composting some dark coloured thick fluid may get generated. This fluid is known as
‘leachate’. It should not get percolated in the soil or else it will poliute the ground water. To
avoid this, proper concreting of the 'compost pad' is done and a peripheral drain is provided to
colfect the leachate generated during the process. The leachate so collected has to be suitably
treated or recycled over the windrows. The air-borne litter is controlled by providing a high
wire mesh. A green belt is provided around the plant.

ii. Process monitoring & control systems

a. Yard management

Yard management process needs to be monitored in order to achieve proper digestion and
obtaining right quality finished product. For aerobic composting, proper temperature, moisture and
aeration is required in the windrows. Temperature in the core of the windrow should reach up to
65-750 C and a moisture level of 35 - 40 % should be maintained in the windrows. These will ensure
proper growth of the bacteria and thus proper stabilization. An operator will take temperature
readings of the windrows and also check the moisture level. C: N ratio of the waste must also be
checked by sampling, so that corrective measures can be taken at the initial stage if the ratio is
found not in-line with the requirement. If heavy metals are found in the waste with the values
exceeding the stated ones, the waste material should be removed from the windrows and not used
for food crops.

b. Segregation plant

Segregation plant is centraliy controlled by a control panel. Control panel shuts down the plant
automatically in case temperature, pressure and current reading exceeds the stated value. An
Inspector will take these three readings of the control panel periodically and see if all the readings
are within {imit.

¢. Removal of recyclables & processing rejects

Recyclables will be sold to authorized recyclers and combustibles fraction will be balled and sold to
industries. Rejects from the compost plant must be regularly removed. These would be ioaded in
dumpers or tractor trolleys and directed to designated landfill site.

RDF processing plant

The RDF processing unit would receive MSW of >100 mm size and produce RDF through following

process:

a. Walking Floor Feeder
The walking floor feeder provides constant material feed to the pre-shredder. The feeder also
works as a buffer. The feeder is all steel, very wear and impact resistant and almost
maintenance free. The walking fioor automatically feeds a sufficient amount of waste to the
shredder. A sensor above the shredder meters the amount of material in the shredder and thus
controls the automatic feeding of material. Once the walking floor is filled, the plant will work
automatically for some time.

b. Trommel screen
The MSW is conveyed to a trommel screen with 100 mm screen size. The below 100 mm size
will be taken for composting and above 100 mm size will be further conveyed to the main
shredder for size reduction.

c. Shredder
The shredder cuts the material to a size of approx. 30 - 50 mm, {can be adjusted by means of
changeable bottom screens). In case the un-shreddable material is detected, the shredder is
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stopped automatically. The foreign object is also automatically discharged to a dedicated
container by means of reversible belt conveyor after the following conveyor. The MIPS
(Massive Impact Protection System) protects the knives of the shredder in case of un-
shreddable material enters the shredder. The shredded material is discharged from the
shredder by means of chain/belt conveyor. The shredder qualities described above are from
one of the working shredders in MSW processing facility in India.

d. Ballistic Separator
The ballistic separator is used to segregate the heavy inert, glass and metal pieces.

e. RDF Specifications
It Is reported that, after drying and separation of non-combustible fraction and a part of
biodegradables, MSW on conversion to RDF, possesses an average calorific value of 2500 kcal/
kg (i.e. 11.7 MJ/Kg) with less than 50 mm size,

The specifications are as follows:
Ultimate analysis

Moisture (15% -25% 20% 17.68
Mineral matter :15% -25% 20% 17.68
Carbon :35% -40% 37.5% 33.16
Hydrogen :5% -8% 65% 575

Nitrogen 1% -15% 1.25% 1.11
Sulphur :0.2%-0.5% 0.35% 0.31
Oxygen :25% -30% 27.5% 24.31

Proximate analysis:

Moisture 1 15% - 25%
Ash content : 15% - 25%
Volatile matter: 40% - 60%
Fixed carbon : 10% - 20%
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Figure 21: Process flow at the Material Recovery processing facility
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Figure 22: Flow chart for Bio-methanation
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6.3 Mass Balance

Mass Balance for Legacy Waste is as follows:
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Figure 23: Mass Balance for Legacy Waste
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The MSW processing facility for Dum Dum, South Dum Dum, North Dum Dum, Baranagar at
Pramodnagar can be summarized in the following mass balance flow chart:

Figure 24: Flow Chart — Material Balance of 450 TPD Pramod nagar processing Plant
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The MSW processing facility for Kamarhati and New Barrackpore at Kamarhati Dumpsite can be
summarized in the following mass balance flow chart:

Figure 25: Flow Chart — Material Balance of 180 TPD Kamarhati processing Plant
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6.4 Sanitary Landfill

Currently, the total waste generated by ULBs in Cluster-1 is being transported to the
Pramodnagar site where waste is being dumped crudely or indiscriminately. In the light of the
above, as the part of development of MSW management project for the Cluster-1, it is proposed
to develop a common sanitary landfilt site. Common sanitary waste disposal facility would be
planned for the safe disposal of processing rejects and non-biodegradable components of solid
waste and it is envisaged that common sanitary landfill site would receivefaccommodate about
20% of processing rejects and inert per day from the total MSW processed at processing plant.

6.4.1 Institutional and legal framework

The Ministry of Environment and Forest & Climate Change (MoEFCC) as per the directives of
“The Supreme Court of India" has formulated “The Solid Waste Management Rules, 2016" to
supersede “The Municipal Solid Wastes (Management and Handling) Rules, 2000". As per these
guidelines every municipal authority shall set up waste processing and disposal facility. These
guidelines also specify,

e Criteria for the selection of the site, responsibility of the authorities, environmental
considerations, design period (life of landfill site), etc.

e Infrastructure such as approach and internal roads, weigh bridge, fencing, monitoring of
vehicles, etc. required at the disposal site
Design specification such as liners, daily cover type of covering material, barriers, etc.
Pollution prevention measures like storm water drains, non - permeable lining, ieachate
management, air and water quality monitering, plantation, etc.

¢ Post closure specifications

6.4.2 ?esign of Sanitary Landfill

The landfill design comprises of an active period and a closure and post closure period. For the site
the active period is designed as 20 years with a height of 10 meters.

Table 23: Landfill Site setting criteria

S.No | Criteria CPHEEOQ Mandates :

1. Lake/Pond 200m away from the Lake/Pond

2. River/streams 100m away from the river/stream

3. Flood plain No landfill within a 100-year flood plain

4. Highway Away from 200m NHAI/State

5; Pubiic parks 300m away from public parks

6. Wetlands No landfill within wet lands

T Habitation 500m away from the notified habitation area

8. Ground water table Ground water table > 2m

9. Critical habitat area, reserve forest, No landfill within the critical habitat area. It is
protected area, ecologically sensitive area defined as the area in which 1 or more

endangered species live.
10. Airports No landfill within 20 Km
11. Water Supply schemes/ wells Minimum 500m away

5.4 3 Site details

The MSW Regulations pertain to the design and construction of the conventional lined sanitary
landfill (containment landfill). These regulations do not address alternate landfill designs like the
natural attenuation or bioreactor landfilis. Hence, to adhere to the Solid Waste Management
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Rules, 2016 and land availability in the region, it was decided to construct a common municipal
sanitary landfill, for the entire cluster. It was informed during the meetings that KMDA is looking
for new land area for sanitary iandfill development as per the area requirement given by TA. The
iand shall be finalized within nine months period from award of work to private developer within
the distance of 35 km. The site would be provided for the project throughout the concession
period, on a nominal lease. Preliminary site development activities and detailed design would be
required to carry out, prior to landfill development by the Concessionaire.

6.4.4 Assessment of tandfill volume and life

Assessment of volume of the waste to be tand filled is the preliminary design requirement in terms
of area and landfill life estimation. The volume of waste to be placed in the landfill is computed for
the active period of the landfill considering (a) the current generation of waste per annum and (b)
the anticipated increase in rate of waste generation and waste diversion rates that cluster-1 intends
to achieve. Table below provides a summary of estimates of waste generation and diversion rates
and the waste quantities to be landfilled, It is envisaged that in Processing Plants at Pramodnagar
and Kamarhati site, about 550-650 TPD of waste would be processed and about 20% of processing
rejects would be landfilled as final disposal to SLF site i.e. about inert rejects of 130-150 TPD plus
top liners would be land filled per day. By assuming the height of landfill would be 10m the
following table presents landfill volume requirements for a duration 20 years:

Tahble 24: Landfill area requirement for compost & RDF processing rejects

2022 568 113.50 800 5178.52 1.28
2023 578 115.59 8Q0 5273.61 1.30
2024 588 117.67 800 5368.69 1.33
2025 599 119.75 800 5463.77 1.35
2026 609 121.84 800 5558.85 1.37
2027 620 123.92 800 5654.01 1.40
2028 632 126.45 800 5769.22 1.43
2029 645 128.97 800 5884.44 1.45
2030 657 131.50 800 5999.65 1.48
2031 670 134.02 800 6114.87 1.51
2032 683 136.55 800 6230.09 1.54
2033 695 139.08 800 6345.30 1.57
2034 708 141,60 800 6460.52 1.60
2035 721 144.13 800 6575.73 1.62
2036 733 146.65 800 6690.95 1.65
2037 746 149.18 800 6806.17 1.68
2038 759 151.70 800 6921.38 1.71
2039 771 154.23 800 7036.60 1.74
2040 784 156.75 800 7151.81 1.77
2041 796 150.28 800 7267.03 1.80
2042 809 161.80 800 7382.25 1.82
Total Land Required for Landfill 131133.46 sq. m 32.40 acre
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6.4.5 Disposal: Landfill

As per the requirements of the Solid Waste (Management & Handling) Rules 2016, land filling
should be restricted to non-biodegradabie, inert waste and other waste that are not suitable for
further recycling or biological processing. Land filling, amounts ranging from 15-20% shall also be
carried out as residues of waste processing facilities . Land filiing of mixed waste shall be avoided
unless the same is found unsuitable for waste processing. The process of land filling must be
performed by adhering to proper norms and landfill sites should meet the specifications as given in
these rules.

As per solid waste management rules, 2016, it is mandatory to design, construct and operate
Sanitary landfill in addition to waste processing facilities. Provision for adequate land availability
which can last for 20 years and 15 years post closure maintenance are required. After instaliation
and commissioning of MSW processing facility the quantity of remnants going to sanitary land fill
will be greatly minimized.
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7 Cost Estimates

7.1 Primary Collection and Transportation Cost

As per the data collected from ULBs, present primary collection capacity of ULB has been
calculated. For the remaining uncollected primary waste, 3 types of vehicles have been proposed.
Similar procedure is also followed for secondary waste collection. Cost for each vehicle is used from
the reference from Gem Portal (https://gem.qgov.in/).

Tabie 25: Capital cost of Primary Collection and Transportation Vehicies

Cluster 1 Primary Collection and Transportation Cost

Description Quantity | Un Total  Cost
Cost (INR Crore)

Primary Collection

Dum Dum

Tricycles 21 25,000 525000.00

Light commercial vehicles with hydraulic tipping 50 6,17,000 30850000.00

containers

Baranagar

Tricycles 23 25,000 575000.00

Light commercial vehicles with hydraulic tipping 81 6,17,000 49977000.00

containers

New Barrackpore

Tricycles N 4 25,000 100000.00

Light commerciai vehicles with hydraulic tipping 29 6,17,000 17893000.00

containers

South Dum Dum

Tricycles 0 25,000 0.00

Light commercial vehicles with hydraulic tipping 131 6,17,000 80827000.00

containers

North Dum Dum

Tricycles 0 25,000 0.00

Light commercial vehicles with hydraulic tipping 90 6,17,000 55530000.00

containers

Kamarahati

Tricycles 127 25,000 3175000.00

Light commercial vehicles with hydraulic tipping 98 6,17,000 60466000.00

containers

Total Cost 299918000.00

Total Cost in Crores 29.99

Total Cost to Government = Cost of collection and transportation
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Total Cost to Government= 29.99 Crores?®

7.2 Secondary Transportation Cost

Secondary Transportation
ue | Generstn | No.of | N0t | copiorre | CostofDP | TotalCost
(2027) in TPD 5

Dum Dum 75.72 2 2 7200000 30(?0000 10200000
Kamarhati 133.34 4 3 14400000 4500000 18900000
New Barrackpore 38.09 1 2 3600000 3000000 6600000
Baranagar 123.78 3 3 10800000 4500000 15300000
South Dum Dum 227.91 8 1 28800000 1500000 30300000
North Dum Dum 120.78 4 1 14400000 1500000 15900000
TOTAL 22 12 7.92,00,000 18000000 97200000

Cost of Each DP = Rs. 1500000

Cost of Each RC = Rs. 3600000

Total Cost for Secondary Transportation= Rs. 9.72 Crores

Total Cost of Secondary Collection Points = Rs. 4,62 Crores (as calculated in table 19)
Total Cost of Secondary Collection & Transportation = Rs. 14.34 Crores

7.3 Approach for sustainable Financing for MSWM (processing
cost) ?

The core methodology for assessing the financial viability of the project is the Discounted Cash Flow
(DCF) method for calculating the Internal Rate of Return (IRR). IRR is the annualized effective
compounded return rate which can be earned on the invested capital, i.e., the yield on the
investment. Simply put, If IRR is higher than the benchmark rate, then project is financially viable
and if the IRR is lower than the benchmark rate then the project is not financially viable. in our
analysis, apart from the other benchmarks and ratios, the key viability parameters which are used
for analysis and project structuring are:

Project IRR: Project IRR is the annualized return from the project, irrespective of its funding
structure. For example, if Project Authority was to fund the project from its own resources then
Project IRR (pretax), is the ideal benchmark to evaluate the infrinsic viability of the project. If the
Project IRR is below say 10% (assumed authority's benchmark return expectation), then project is
not financially viable, and if it is higher than 10%, then project is financially viable.

Equity IRR: Equity IRR is the annualized return from the project to the private sector investor in the
PPP project, assuming an ideal funding scenaric. Equity IRR assumes, funding of the project
through commercial debt, any soft loan or other measures.

? The cost incurred for bins and road sweeping is excluded from the total cost to government
mentioned here
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The private sector expectations of the return from the project are higher than the government's
and depending upon the risk profile of the project, private sector Equity IRR expectations can hover
in the range of 15-18%.

Our approach to financial analysis is depicted in the foliowing figure:

Financial Moael

Financial Modelling —
operating profit projections

Financial An
IR

7.4 Capital Cost for Processing and Disposal

The project cost contains the following components:

Details of these costs are as follows: (the below given cost is indicative and is calculated by
analysing the market rates of the equipment/machines through telephonic conversations with
equipment manufacturers and by referring fo past projects established by the firm. This is also with
the reference of the CPHEEQ manual part 2, page number 109:9)

7.4.1 Cost of 450 TPD compost and RDF plant plus 100 TPD Bio methanation Plant
for processing at Pramodnggar site
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