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CHAPTER T |
INTRODUCTION

1.0 INTRODUCTION
11 PROJECT BACKGROUND AND SCOPE:

Solid Waste Management (SWM) is an organized process of storage, collection,
transportation, processing and disposal of solid refuse residuals in an engineered
sanitary landfill. It is an integrated process comprising several collection methods,
varied transportation equipments, storage, recovery mechanisms for recyclable
material, reduction of waste volume and quantity by methods such as composting,
waste-to-power and disposal in a designated engineered sanitary landfill.

The Implementation of Municipal solid Waste (MSW) Management is an important
component of the Government of India's "Swachh Bharat Mission" (SBM) -
component V. Therefore the Government of Andhra Pradesh (GoAP) proposes to
strengthen the MSWM system covering collection, segregation, recycling,
transportation processing and disposal including options for composting and Waste
to Energy (WTE), disposal in all 110 Urban Local Bodies (ULBs) in Andhra Pradesh
so as to comply with the service level Benchmarks of the Government of India (Gol).
The GOAP intends to institutionalize a holistic Integrated, sustainable environment
and eco-friendly MSWM in all the urban local bodies of the state.

APUFIDC is a Government of AP entity and the Nodal agency for the development of
the projects in Urban Infrastructure and proposes preparation of Detailed Project
Reports for the 110 ULBs cluster-wise. The DPRs should comply with the Municipal
Solid Waste (MSW) (Management and Handling Rules 2000 & 2016) and 2016 under
the aegis of the Environment Protection Act 1986 and the guidelines issued under
this rule, time to time. The MSW Rules, 2000 & 2016 stipulate that each Municipal
authority should treat and dispose of the MSW generated by them in a manner so as
not to cause damage to human health and environment.

The Present assignment is for the preparation of Solid Waste Management (SWM)
Detailed Project Report (DPR) for Cluster-lll that is Krishna and Guntur Districts and
a total of 22 ULBs for a design period of 25 years.

This document illustrates the DPR for Vinukonda city.
1.2 SCOPE OF WORK AND OBJECTIVES
1.2.1 Scope of Work:

TCE Scope of work includes:

e Site visit and collection of data from Municipal Corporations (MCs) for existing SWM
scenario.

¢ Independent assessment of solid waste generation, qualitative estimate from
observation & historical available data and sampling & testing

e Based on solid waste quality estimate, selection of appropriate technology and
scheme for MSWM.

3| Page
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e Approval of scheme and technology from APUFIDC

e Preparing detailed project report including preparation of drawing, designing, costing,
for suitable technology.

1.2.2 Objectives of the Project:
e To examine and review existing environmental, social, organizational, technical and
financial aspects of SWM project.

e To devise a system that is customized to the local environment, is in-line with the
appropriate global technologies/ socially viable best practices, and addresses the
four set of components given above.

e To recommend appropriate cost recovery mechanisms and targets and to suggest
appropriate tariff/ pricing structures.

e To suggest an efficient system having the ability to collect, manage and dispose solid
waste properly.

e The system customized to the areabs requirem

¢ An affordable system, and Technology that is easy to maintain and in-line with the
global standards; and preferably a system that offers by-products/ end-products of
collected waste in shape of energy, fertilizer/ compost, etc
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CHAPTER T 1l
APPROACH & METHODOLOGY

2.0
2.1

Approach and Methodology

Approach

A brief step by step approach for the present assignment is described below:

Step Activity Detail
1 Base line study e Overview of solid waste generation.
e Sources of waste
¢ Visit to ULBs and collection of available data.
e Area wise population details and the solid waste
generation, sampling & testing.
2 Data Analysis e Waste Quantification (estimate) & Characterization
based on assumptions.
e Population forecast and solid waste generation
o Data approval from ULBs
3 Technology e Screening and Identification of MSW treatment
Evaluation technology based on legal and economical
feasibility
e Screening of technology on the basis of Modularity,
scalability, Flexibility,

4 Treatment ¢ Finalization of treatment technology on the basis of
Technology data available and suitable for the solid waste
finalization. composition and meeting the legal compliance.

e Approval of technology & scheme from APUFIDC

5 Preparation of e Cost preparation for proposed solid waste

Layout, cost, and
DPR

management plan
Preparation of DPR with layout, cost and treatment
technologies etc.

Based on the past experience and sequencing of Integrated SWM waste is given

below:

The main phases of the consultancy assignment are;

® 2 6o T o

Site visit and Data collection

Quantitative and qualitative assessment of solid waste of ULBs

Evaluation of existing performance of facility

Identification of gap in existing SWM system

Preparation of detailed project reports.
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Figure 2-1: Approach for Integrated SWM (ISWM)
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2.2 Methodology

TCE conducted the site visit of all the ULBs and had meeting with authorities in
municipalities and municipal corporations. Information about existing SWM practices
were collected in consultation with municipal officials. These information were
collected through standard questionnaire as attached at Annexure |I.

The qualitative and quantitative assessment of waste was carried out vide
methodology given under CPHEEO manual.

The detail methodology adopted for DPR is given in Table 2.1.

Table 2-1: The Methodology in-line with scope for TCE is summarized

Sr.
No.

Task 1: Kick off meeting with APUFIDC and Stakeholders

Scope Methodology Remarks

Task 2: ReconnaissanceSi t e Vi si t for t he ULBOS

1. e Study of municipal | e Assessment of data collected -
solid waste generation | e Independent assessment of
and management SWés quantitati
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Sr.

S
No. cope

Methodology

Remarks

based on data

available at ULBs.

characteristics

e Clustering of areas

e Prepare the inception report for
all clusters

Task 3: Analysis and evaluation of existing situation of municipal solid waste management

services and identification of relevant key weaknesses and gaps

1. e Study the current
scenario of waste
generation and
management  based
on data available with
the MCs

e Data may also be
collected from relevant
site and identify further
work.

e Consultation with MCs and
collection of all the relevant
data related to solid waste

e Site visit and data collection
from various agencies for solid
waste in order to assess the
guantity and composition of
waste generated

e The data collection would be
carried out in terms of:

- Quantitative, qualitative
assessment of MSW

- Present scenario of
collection, transportation
and disposal.

- Budgetary situation for
MSW management and or
processing per ton of
waste

- Revenue generation and
other modes of financing.

e Analysis of data collected and
screening based on different
parameters in consultation with
APUFIDC.

Ascertaining the
quality and
guantitative
analysis of waste.

Task-4: Preparation of detailed project report (for designing an efficient municipal solid
waste management system that includes optimum collection, transportation, processing,
and disposal arrangements in line APUFIDC expectations and capacity)

e While structuring the
project, TCE should
take into  account
factors influencing
techno-commercial
viability, existing
regulatory  scenario,

e The screening process should
be devised considering the
following:

- Legal (compliance to MSW

Rules 2000 and 2016
Technical (Solid waste
treatment and disposal

The draft MSW
Rules 2013 would
also be taken into
consideration for
technology
selection and
legal compliance,
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Sr.

NG. Scope Methodology Remarks
awareness as well as technique considering | which may
potential support different technologies like | applicable in
mechanisms for composting, incineration, | future.
making projects waste to energy etc) and
financially viable. e The project viability model

e TCE will prepare DPR would be formulated
and bid documents. considering the long term
sustainability of effective waste

management.

e The conceptual plan would be
developed based on the
available data and study.
Approval would be taken on the
conceptual plan from
APUFIDC.

e Preparation of DPR

2.3

231

Regulations, Guidelines and Best Practices for SWM

The Ministry of Environment and Forests (MoEF), Government of India, published
AMunicipal Solid Waste (Management and Handl
& 2016) and E - waste (Management and Handling) Rules i 2011, issued on May

2012. These rules were developed in conformance with Sections 3, 6 and 25 of the

Environment Protection Act, 1986 and aim at standardization and enforcement of

SWM practices in the wurban sheudtcoordipate withn addi t
State Pollution Control Boards (SPCBs) and Pollution Control Committees (PCCs) in

the matters of MSW disposal and its manageme.]

Municipal Solid Waste (MSW) Rules, 2000

The key legislation governing collection, transportation, treatment and disposal of

waste is the Municipal Solid Waste (MSW) Rule, 2000 & 2016 issued by the Ministry

of Environment and Forests under the provisions of the Environmental Protection

Act , 1986. ULBG6s are expected to adhere to
to the criteria/procedures laid down in four schedules of MSW Rules. Some of the

key functions to ensure adherence include:

A Provide infrastructure and services for collection, storage, segregation,
transportation, treatment and disposal of MSW

A Obtain authorization/ technical clearance from the state pollution control
board to set up waste processing and disposal facilities

A Publish annual reports of compliance to conditions laid down in the MSW
Rules, 2000.

8| Page



TATA CONSULTING ENGINEERS LIMITED 'l'
TATA

2.3.2 Schedules of the MSW Rules

The MSW Rules has four schedules detailing the key guidelines for ULBs. The steps
and timelines to be followed under Schedule | of the MSW Rules are as follows:

Steps Completion Date
Setup waste processing and disposal facilities December 2003 or earlier
Monitor the performance of processing and Once every 6 months

disposal facilities
Improve existing landfill sites as per provisions of | December 2002 or earlier
the MSW Rules
Identify landfill sites for future use and make December 2002 or earlier
sites ready for operation

A Under Schedule 1l of the MSW Rules (2000 &2016), ULBs were directed to set up
and implement improved waste management practices and services for waste
processing and disposal facilities - ULBs can do so on their own or through the
appointment of operator for the facility.

A Schedules 1l and IV contain standards for waste processing and disposal
facilities which the ULBs are required to meet.

A Municipal authorities should adopt suitable technology or combination of such
technologies to make use of wastes, so as to minimize burden on landfill.
Following criteria should be adopted,

() The biodegradable wastes should be processed by composting,
vermicomposting, anaerobic digestion or any other appropriate biological
processing for stabilization of wastes. It should be ensured that compost or
any other end product should comply with standards as specified in
Schedule-IV

(i) Mixed waste containing recoverable resources should follow the route of
recycling. Incineration with or without energy recovery including pelletisation
can also be used for processing wastes in specific cases. Municipal authority
or the operator of a facility wishing to use other state-of-the-art technologies
should approach the Central Pollution Control Board to get the standards laid
down before applying for grant of authorization.

A Some of the key conditions for disposal and land filling under Schedule Il are as
follows:

- Sanitary landfills are mandatory for disposal of residual waste - land filling will
be restricted to non-biodegradable, inert waste and other waste that are not
suitable either for recycling or for biological processing. Land filling will also
be carried out for residues of waste processing facilities as well as pre-
processing rejects from waste processing facilities. Land filling of mixed waste
will be avoided unless the same is found unsuitable for waste processing.

- Landfill sites will be away from habitation clusters, forest areas, water bodies,
monuments, national parks, wetlands and places of important cultural,
historical or religious interest - a buffer zone of no development will be
maintained around landfill site.
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2.3.3 SWM Rules 2016

- Appropriate design of the landfill to prevent groundwater contamination by
lining bottom and top covers, to collect leachate and its treatment, to collect
landfill gas, etc.

- Adequate and appropriate provisions to prevent surface and sub-surface
water pollution and migration to other neighboring water resources.

Ministry of Environment & Forest (MoEF), Govt. of India (Gol) has come with hew
rules for municipal waste management namely SWM Rules 2016. This rule is at draft
stage (vetted), and is expected to be implemented very soon.

SWM Rule 2016 stipulates that the urban local body should adhere to the following
compliance criteria in the matter of solid waste segregation at source, primary
collection, cleaning of streets and surface drains, secondary storage, transportation,
processing and the disposal of solid waste at the facilities to be set up by the urban
local body on their own or through an agency or an operator of a facility.

The compliance criteria as per SWM Rule 2016 are given in Table 2.2.

Table 2-2: Compliance Criteria as per SWM Rule 2016

solid waste at
source

No. Parameters Compliance criteria
(1.) | Storage of | 1) Littering and open burning of solid waste should be prohibited by all
segregated Urban Local Bodies within the area covered under their jurisdiction

within six months from the date of the notification of these rules.

2) To facilitate compliance, the following steps should be taken by the
urban local body, namely: -

a. Create public awareness on-

(i)
(i)
(iii)
(iv)
V)
(Vi)

(vii)

(viii)

b. Mandate citizens to store segregated wastes at source in separate

Reducing the generation of waste;

Reusing the waste material to the extent possible;

Processing food waste through home composting or community
composting;

Separately store bio-degradable wastes or wet waste and non
bio-degradable including recyclable and combustible wastes or
dry waste;

Encouraging waste pickers to take away segregated recyclable
material stored at source;

Wrapping securely sanitary napkins/pads, tampons, infant and
adult diapers, condoms, and menstrual cups before putting in
domestic bin meant for non bio-degradable waste;

Storing separately domestic hazardous wastes such as
contaminated paint drums, pesticide cans, Compact florescent
lamps, tube lights, used Ni.cd batteries, used needles and
syringes and health care waste; and

Storing separately construction and demolition waste at the
source of waste generation.
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No.

Parameters

Compliance criteria

domestic or trade bins and hand over these wastes separately to
designated waste collectors for recycling, processing and disposal
of solid waste.

)

Collection of
solid wastes

1)

2)

3)

4)

5)

6)

Organize door to door collection of segregated bio-degradable or
wet and non bio-degradable or dry solid wastes on a daily basis at
pre informed timings from all residential and non residential
premises including slums and informal settlements using motorized
vehicles or containerized tricycles, handcarts or any other device
which is suitable for collection of segregated waste without
necessitating deposition of waste on the ground and multiple
handling of waste;

Bio-degradable wastes from fruits and vegetable markets, meat and
fish markets, horticulture waste from parks and gardens, should be
collected separately and to the extent feasible market waste may be
processed or treated within the market area and horticulture waste
within parks and gardens to make optimum use of such wastes and
minimise the cost of collection and transportation of such waste;
Large institutional premises, residential complexes should be
motivated and incentivized to process bio-degradable waste within
their campus to the extent it is feasible to do so;

Construction and demolition wastes or debris should be separately
collected and processed by the urban local body or agency
appointed by it for the purpose of its processing and disposal
without mixing the same with bio-degradable, recyclable or non
recyclable combustible wastes that should be collected from the
door step;

Dairy waste should be collected separately and regulated as may
be prescribed in the municipal bye-laws;

Appropriate user fees or charges should be levied from the waste
generator for sustainability of operations of solid waste
management.

3)

Sweeping  of
street and
cleaning of
surface drains

1)

2)

3)

Urban local body should arrange for cleaning of roads, streets,
lanes, bye lanes, surface drains and public places at regular
intervals and use containerized tricycles, containerized handcarts,
and suitable motorized or non motorized devices for collection of
such waste;

Synchronise with the system of secondary storage and
transportation of such waste without necessitating deposition of
such waste on the ground; and

The waste should not be mixed at any stage with the solid waste
collected from the door step.

(4)

Secondary
Storage

1)

Segregated solid waste collected from the door step as per 2 above
should, as far as practicable, be transported directly to respective
waste processing facility having facility of sorting and recovery of
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No.

Parameters

Compliance criteria

2)

3)

4)

5)

6)

recyclable waste and in absence of such arrangement, the waste
collected from the doorstep should be taken to waste storage
depots for secondary storage of waste;
Waste depots should have covered containers for separate storage
of bio-degradable or wet waste and non bio-degradable or dry
waste collected from the doorstep;
The street sweepings and silt collected from the surface drains
should not be left or accumulated on roadsides and should be
transported directly to waste disposal facility or should be
temporarily stored in covered bins or containers kept separately for
secondary storage of inert wastes at suitable locations for facilitating
onward transportation of such waste to the disposal site; if the street
sweepings contain bio-degradable or recyclable waste, such waste
should be segregated and sent to respective processing facility;
The secondary storage vehicles or containers should synchronise
with transportation system to avoid multiple handling of waste;
Secondary storage of waste in open spaces on the roadsides or
open plots or in cylindrical concrete bins or open masonry bins
should be dispensed with;
Urban local bodies should where necessary, establish and maintain
covered secondary storage facilities in such a manner as they do
not create unhygienic and insanitary conditions around it and the
following criteria should be taken into account while establishing
and maintaining storage facilities, namely:-
Storage facilities should be created and established by taking into
account gquantities of waste generation in a given area and
distance required to be travelled by the waste collectors to deposit
the waste at the storage facility;
Storage facility should be so placed that it is accessible to users;
Storage facilities to be set up by urban local bodies or any other
agency should be so designed that waste stored is not exposed to
open atmosphere and should be aesthetically acceptable and
user-friendly and should not be accessible to stray animals and
birds;
Storage facilities should be a covered bins or containers of
appropriate design including flaps and should h av e 0e
operated design for handling,
and handling during evacuation of waste should be user friendly
and not cumbersome;
Bins for storage of bio-degradable wastes should be painted
green, those for storage of recyclable wastes should be painted
blue and those for storage of street sweepings and silt should be
painted black;
The design should be developed in accordance with local
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No. Parameters Compliance criteria

practices and material available to ensure minimal impact on
health and environment;

g. Manual handling of waste should be minimised and waste
handlers should be given personal protection equipment to avoid
direct contact with the waste;

7) Construction & Demolition waste should be separately stored in
enclosed areas or containers separately without mixing this waste
with waste collected from door step or street sweepings;

8) bio-medical wastes, industrial wastes, e-waste and domestic
hazardous wastes should not be brought to the secondary waste
storage depots or mixed with solid wastes and such wastes should
be handled as specified in specific rules framed for management of
such wastes and domestic hazardous waste may be handled as
directed by the state pollution control board or pollution control
committee; and

9) Secondary storage bins if placed should be cleaned at regular
intervals at least once in a month and should be painted at least
once in a year.

(5) Material The urban local body should designate temporary storage spaces and
][ec_?_v_ery setup material recovery facility where non bio-degradable or recyclable
acilities

solid waste collected from the doorstep should be temporarily stored by
the urban local body or operator of the facility before solid waste
processing or disposal is taken up in order to facilitate segregation,
sorting and recovery of various components of recyclable waste by
informal sector of waste pickers or any other staff or agency engaged by
the urban local body for the purpose and such sorting facilities should be
so designed that the solid waste stored is not exposed to open
atmosphere and should be user-friendly.

(6) Transportation 1) Waste collected from the door step in motorised vehicles should be

of solid wastes directly transported to the processing facility through material
recovery facility to be set up at the waste processing site or to the
transfer station or transfer point or waste storage depots for
facilitating, sorting and bulk transfer of waste to the processing
facility in large hauling vehicles or containers;

2) Vehicles used for transportation of wastes should be covered and
should have a facility to prevent waste spillage and leachate
dropping from the vehicles on the ground en-route to the
processing or disposal facility.

3) Waste should not be visible to public, nor exposed to open
environment preventing their scattering;

4) Waste stored at the secondary waste storage depots in covered
bins or containers should be attended daily and waste picked up
before container start overflowing;

5) Bio-degradable waste stored in green and recyclable and
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combustible and domestic inert waste stored in blue containers at
the waste storage depots should be transported to respective
processing facilities in a segregated manner and the inerts street
sweepings and silt collected from the drains should be stored in
black containers and should not be allowed to be mixed with the
waste collected from the door step or those stored in green or blue
containers and such inert waste should be directly taken to waste
disposal facility or to the processing facility, if and when created for
processing;

6) Separate transportation of domestic hazardous waste should be
arranged as directed by the State Pollution Control Board or the
pollution control committee, as the case may be;

7) Construction and demolition waste should be transported in
covered vehicles separately to construction and demolition waste
processing facility; and

8) Transportation vehicles should be covered and so designed that
multiple handling of wastes, prior to final disposal, is avoided.

) Processing of | 1) Urban local bodies should adopt suitable technology or combination

solid wastes of appropriate technologies, with emphasis on decentralised

processing to make use of all components of wastes that can be
processed so as to minimise burden on landfill. Following criteria
should be adopted, namely.-

a) Biodegradable wastes should be processed by bio-methanation,
composting, vermi composting, anaerobic digestion or any other
appropriate biological processing for stabilisation of wastes.

b) It should be ensured that composting or any other end product
should comply with standards as specified in Schedulei Il and
also ensure that no damage is caused to the environment during
this process;

c) To the extent feasible market waste may be processed or treated
within the market area and horticulture waste within parks and
gardens to make optimum use of such wastes and minimise the
cost of collection and transportation of such waste;

d) Dairy waste should be used for bio-methanation or vermi-
composting or aerobic composting, either separately or with
other bio-degradable solid waste;

e) Arrangement should be made to provide segregated recyclable
material to the recycling industry through waste pickers or any
other agency engaged or authorized by the urban local body for
the purpose;

f) Residual combustible wastes should be utilized for supplying as
a feedstock for preparing refuse derived fuel (RDF) or for
generating energy or power from the waste by adopting proven
waste to energy technologies for which emission standards as
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Parameters

Compliance criteria

g) Non-recyclable plastics and other high calorific content waste

h) Construction and demolition and other inert wastes should be

well as standards for dioxins and furans have been prescribed by
the Central Pollution Control Board;

may be utilized for co-processing in cement kilns or for polymer
or fuel production or manufacturing of products such as door
panels and the like nature;

utiized for making bricks, pavement blocks, construction
materials such as aggregates; and
Urban local body or the operator of a facility planning to use
other state-of-the- art technologies should approach the Central
Pollution Control Board to get the standards laid down before
applying for grant of authorization.

(8.)

Disposal of | 1)
solid wastes

2)

3)

4)

5)

land filling or dumping of mixed waste should be stopped soon
after the timeline as specified in Rule 10 for setting up and
operationalisation of sanitary landfill is over;

landfill should only be permitted for non-usable, non-recyclable,
non-biodegradable, non-combustible and non-reactive inert waste
and other wastes such as residues of waste processing facilities as
well as pre-processing rejects from waste processing facilities and
the landfill sites should meet the specifications as given in
Schedulei to achieve the desired objective of zero waste going to
landfill;

landfill site should provide an appropriate facility for sorting, storing
and transportation of recyclable material to the processing facility
and ensure that such wastes do not get land filled;

all old open dumpsites and existing operational dumpsites should
be carefully investigated and analyzed about their potential of bio-
mining and bio-remediation and actions should be taken
accordingly in cases where such course of action is found feasible;
and

In absence of potential of bio-mining and bio-remediation of
dumpsite, it should be scientifically capped as per landfill capping
norms to prevent further damage to the environment.

Time frame for implementation.-Necessary infrastructure for implementation of
these rules should be created by the Urban Local Bodies and Prescribed Authorities,
as the case may be, on their own directly or by engaging agencies within the time

frame specified below:
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Table 2-3: Time frame for Implementation of Various Activities under SWM Rules 2016

S| Time limit from the
' Activity date of notification
No.
of rules

Identification of suitable sites for setting up solid waste processin

D o gup P g 1 year
facilities
Identification of suitable sites for setting up common regional
sanitary landfill facilities for suitable clusters of urban local bodies

2) under 0.5 million population and for setting up common regional 1 year
sanitary landfill facilities or stand alone sanitary landfill facilities by
all urban local bodies having a population of 0.5 million or more .
Procurement of suitable sites for setting up solid waste processing

3) L . . . 2 years
facility and sanitary landfill facilities
Enforcing waste generators to practice segregation of bio

(4) degradable, recyclable combustible, domestic hazardous and inert 2 years
solid wastes at source ,
Ensure door to door collection of segregated waste and its

(5) transportation in covered vehicles to processing or disposal 2 years
facilities.
Ensure separate storage, collection and transportation of

(6) . . 2 years
construction and demolition wastes
Setting up solid waste processing facilities by all urban local bodies

@) . . 2 years
having 100000 or more population
Setting up solid waste processing facilities by urban local bodies

(8) o : b J Y 3 years
below 100000 populations.
Setting up common or stand alone sanitary landfills by or for all

) urban local bodies having 0.5 million or more population for the 3 vears
disposal of only such residual wastes from the processing facilities y
as well as untreatable inert wastes as permitted under the rules
Setting up common or regional sanitary landfills by all urban local

(10) bodies under 0.5 million population for the disposal of permitted 4 years
waste under the rules

(12) Bio-remediation or capping of old and abandoned dump sites 11 years

2.3.4 Standard and Codes

Although considerable efforts are being made by many Governments and other
entities in tackling waste-related problems, there are still major gaps to be filled in
this area. The World Bank estimates that in developing countries, it is common for
municipalities to spend 20-50 percent of their available budget on solid waste
management (open dumping with open burning is the norm), even though 30-60
percent of all the urban solid wastes remain uncollected and less than 50 percent of
the population is served. In low-income countries, collection alone drains up 80-90
percent of municipal solid waste management budget. In mid-income countries,
collection costs 50-80 percent of total budget. In high-income countries, collection
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only accounts for less than 10 percent of the budget, which allows large funds to be
allocated to waste treatment facilities. Upfront community participation in these
advanced countries reduces the collection cost and facilitates waste recycling and
recovery.

In general, most of the cities have their SWM plan is based on Integrated Solid
Waste Management (ISWM) system based on 3R (reduce, reuse and recycle)
principlel.

Various standards, codes and publications is being referred for developing and
adopting Best Practices for the AP-SWM project. These publications are given in
Table 2.4 below:

Table 2-4: Codes, Standards, Regulatory Requirements and References

Codes/ Stds/ Regulatory

Requirement/ Country Details
References
SWM Rules, 2000 and India This rule is applicable for municipal waste
2016 generated in all the ULBs
Biomedical Waste (Mgmt. _ Applicable for the _biomedical waste
India generated from hospitals and nursing

& Handling) Rules, 1998

Hazardous Waste (Mgmt.
& Handling)
Transboundary Movement | India
Rules, 2008, Amendment
2010

E-Waste (Mgmt. &
Handling) Rules 2011- | India
Implementation 2012

CPHEEO Manual and
CPCB Guidelines for | India
SWM

homes in all the ULBs.

Applicable to Industries and also for
household hazardous wastes

Applicable to all the institutions and also
household E-waste.

Applicable to SWM related facility like
collection, transportation, treatment and
disposal. Also for estimating the waste
guantity etc.

Guidelines for Best Practices

World Bank (WB)

Publications for ISWM WB \l/\g;%t a waste- A Global Review of SWM,

\Z’\é‘ﬂd Bank  Publication | /g World Production of SWM 2012 i 2025,
o Improving Municipal Solid Waste

\2/\6%%(1 Bank - Publication, WB Management (SWM) in India: A Source

Book for Policy Makers and Practioners.
Deci sion Maker so Gu
management, Vol. Il, 1995
UN- Solid Waste Managemeg
UN-HBITAT 2010 , Cities, Water and Sanitation in the world
Habitat " _

Cities (www.unhabitat.org)

UNEP Publication, 2013 UNEP Municipal Solid Waste- Is it garbage or

USEPA Guide for SWM USEPA

' UNEP DEVELOPING INTEGRATED SOLID WASTE MANAGEMENT PLAN
TRAINING MANUAL Volume 2: Assessfe@urrent Waste Management System and Gaps therein,
2009
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Codes/ Stds/ Regulatory
Requirement/ Country Details
References
gold? 2013
UNEP Publication, 2009 | UNgp | Developing  Integrated — Solid — Waste
Management Plan- Training Manual
UNEP Publication, 2004 UNEP Sta_tte of Waste Management in South East
Asia, 2004
. . A Comparative Assessment of Commercial
Enviro Power Renewable | Enviro . . .
Technologies for Conversion of Solid Waste
Inc., October 2013 Power
to Energy.
Municipal Corporation of MCGM
Greater Mumbai (MCGM), | SWM Report of MCGM
Mumbai
2007
Commissionerate of - .
Municipal Administration, | India Ready Reckoner on Municipal Solid Waste
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CHAPTER T I
SWM SCENARIO- VINUKONDA

3.0 SWM SCENARIO - VINUKONDA

3.1 Introduction- Vinukonda

Vinukonda is a town in Guntur district of the Indian state of Andhra Pradesh. It is a
municipality and the headquarters of Vinukonda mandal and administered under
Narasaraopet revenue division.

Dolmens and other megalithic structures have been found in the town's
neighbourhood. Inscriptions from about 10007 1400 CE are also to be found in many
old temples. The Vishnukundina, a local dynasty, ruled the adjoining areas from here
during the turn of the millennium.[citation needed] During the medieval era, the hill
nearby was the site of a fortress. A four-hundred-year-old Jamia Mas;jid, built in 1640,
is the only major relic of Muslim rule in the town.

e Vinukonda is a town in Guntur district in Andhra Pradesh. Vinukonda is the
major road junction in Guntur District.

e Vinukonda is a 3" grade municipality with an area of 22.82 sq. km. It is
divided into 26 wards with a population of 59,725 as per 2011 census.

e The town is about 250 km from the state capital of Hyderabad and located on
the Guntur i Kurnool T Bellary Highway.

e The most important activity is agriculture in the region; the main crops are
tobacco, mirchi and red gram. It is also famous for granite, aggregate
abundantly available in the surrounding area. The town provides employment
for all the nearby villages.

e The total quantity wasted generated/ collected at present is 31 MTs

The SWM in the city is governed by Vinukonda Municipality (VMP). The city map &
Google earth map of Vinukonda is given in Figure 3.1.

3.2 Population projection

The waste generation is function of population and lifestyle of people. Therefore, it is
essential to project the population for 20-25 years for setting out the infrastructure for
SWM.

The population projection is Vinukonda city is carried out based on following
methods:

i. Incremental increase method

ii. Arithmetic increase

iii. Geometric increase, and

(Y2 Exponential method.

The calculation for population till 2041 by each of above method is given below:

Name of the Village/Town Vinukonda

Name of the District Guntur

Incremental Increase Method = P2011+ X*n+Z*n*(n+1)/2
Arithmetic Increase Method =P2011 + (X)*n
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Geometrical Increase Method = P2011 * (1+ M/ 100)n
Exponential Method =P2011*ert
Where

Pn @ = Known Population Year

X = Avg Population Increase Per decade
Y | = Net Incremental Increase Per decade
Z = Avg Incremental Increase Per decade
M - = Avg Percentile Increase in Population Per decade
e | = Base of Natural Logarithms
r i = Average Ratio of growth
n . = No of Decades
. Increase in Rate o Gro_wth Incremental Ratio of
Sr No Year | Population Population in Population Increase growth (1)
per Decade
1 1951
2 1961
3 1971
4 1981
5 1991 22173 91.48 22173 0.0650
6 2001 6108 13.16 6108 -16065 0.0124
7 2011 10031 19.10 10031 3923 0.0175
Sum 38312 123.74 -12142 0.0948
Avg Population Increase Per decade, = 12770.67
Net Incremental Increase Per decade, = -12142.00
Avg Incremental Increase Per decade, = -6071.00
Avg Percentile Increase in Population Per decade, M = 41.25
Base of Natural Logarithms, e= 2.71828
Average Ratio of growth, = 0.03160

The population projection based on above methodologies for 5 year intervals is given
in Table 3.1 and year-wise is given in Table 3.1.

Table 3-1: Population projection for Horizon Years

SI. Methodologies Horizon Year
No. 2015 2020 2025 2030 2035 2040
1 As Per National

' Average Growth Rate 66964 72480 77997 83514 89031 94548
> Incremental Increase

' Method 65958 68853 70230 70089 68430 65253
3 Arithmetic Increase

' Method 67658 74044 80429 86814 93200 99585
4 Geometrical Increase

' Method 71816 85351 101437 120556 143277 170281
5. Exponential Method 70979 83128 97358 114023 133541 156399
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SI. Methodologies Horizon Year
No. 2015 2020 2025 2030 2035 2040
6 Graphical Method

" | (Polynomial) 41963 41388 39295 35684 30555 23908
7 Graphical Method

" | (Exponential) 78282 90815 105353 122219 141786 164485
8 Graphical Method

" | (Linear) 69428 75480 81532 87584 93637 99689
9. | Maximum Population 78282 90815 105353 122219 143277 | 170281
10. | Minimum Population 41963 41388 39295 35684 30555 23908

The population projection in graphical form is shown in Figure 3.5 and 3.6.
Waste Generation Projection

The estimated waste generation in Vinukonda in 2015 is about 31 tons/ day from all
sources. The waste generation rate is about 450 grams/ capita/ day. This rate of
generation is similar to other cities of India of similar size.

The waste generation in India is increasing at about 5% per annum?. This increase is
due to population increase as well as lifestyle changes.

The waste generation estimate and its projection is important step for long term
waste management strategy and planning for the city. Therefore, the waste
generation estimate for Vinukonda carried out in similar way as of population
projection.

The waste generation estimate is carried out on following assumptions:

- Increment in waste generation rate is 2% per annum
- Floating population is considered as 5 %
- Waste generation for Vinukonda for year 2015 is taken as 0.450kg/ capita/ day

The SWM design consideration for Vinukonda is taken based Average of
incremental increase, arithmetic increase and geometric increase projection of
population projection.

The population projection in graphical form is shown in Figure 3.5 & 3.6.
Waste Generation Projection

The estimated waste generation in Vinukonda in 2015 is about 31 tons/ day from all
sources. The waste generation rate is about 450 grams/ capita/ day. This rate of
generation is similar to other cities of India of similar size.

The waste generation in India is increasing at about 5% per annum?®. This increase is
due to population increase as well as lifestyle changes.

The waste generation estimate and its projection is important step for long term
waste management strategy and planning for the city. Therefore, the waste
generation estimate for Vinukonda is carried out in similar way as of population
projection.

2 Report on the Task Force on Waste to Energy (May 2014), Chalbmaf Kasturirangan
% Report on the Task Force on Waste to Energy (May 2014), Chabma. Kasturirangan
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Figure 3-1: Vinukonda City Marked on Google earth map
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The waste generation estimate is carried out on following assumptions:

- Increment in waste generation rate is 2% per annum
- Floating population is considered as 5%
- Waste generation for Vinukonda for year 2015 is taken as 0.450kg/ capita/ day

- The waste generation estimate for Vinukonda is given in Table 3.2.

Table3-2: Waste generation estimate for Vinukonda

Population/ Solid Unit Year
Waste Generation 2015 2020 2025 2030 2035 2040
Population (Avg of Al,
Gl&lr) 68477 | 76082 84032 92486 | 101636 | 111706
Floating population @ 5%

g pop 3424 | 3805 4202 4625 5082 5586
Total Population Solid | Kgs
Waste per capita
generation considered 0.45 0.50 0.54 0.60 0.66 0.72
Floating Population Kgs
(Solid Waste per capita
generation considered 0.05 0.05 0.05 0.06 0.07 0.07
Total population SW tonnes/
Generation day 31 38 46 55 67 81
Floating population SW | tonnes/
Generation day 0.15 0.19 0.23 0.28 0.33 0.40
Total Solid Waste tonnes
Generated / day 31 38 46 56 67 81

3.4.1 Waste Composition:

The quantity as well as its composition (biodegradable, recyclables etc.) is required
to arrive at proper technology (ies) for waste processing, viz. Compositing (CC),
Biomethanation (BM), Waste to Energy (WtE) etc. The waste qualitative and
guantitative estimate for waste being generated in Vinukonda is carried out and same
is given in subsequent sections.

The waste composition estimate is calculated based on similar studies* and as per
CPHEEO guidelines® as given in Table 3.4.

* Sustainable Solid Waste Management in India, Thesis, Master of Science in Earth Resources
Engineering, Columbia University, NY, USA) Annepu, R.K. 2012

® CPHEEO Manual and CPCB Guidelines for SWM
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Table 3-3: Population projection for Vinukonda

2012-2026
Horizon Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
As Per National Average Growth 63653 64757 65860 66964 68067 69170 70274 71377 72480 73584 74687 75791 76894 77997 63653
Rate
63493 64376 65197 65958 66659 67298 67877 68395 68853 69250 69586 69861 70076 70230 63493
Incremental Increase Method
. ) 63827 65104 66381 67658 68935 70212 71489 72767 74044 75321 76598 77875 79152 80429 63827
Arithmetic Increase Method
) 64748 67023 69378 71816 74339 76951 79655 82454 85351 88350 91454 94668 97994 101437 64748
Geometrical Increase Method
’ 64559 66631 68771 70979 73257 75609 78037 80542 83128 85797 88552 91395 94329 97358 64559
Exponential Method
h . 41580 41768 41896 41963 41970 41916 41801 41625 41388 41091 40733 40315 39835 39295 41580
Graphical Method (Polynomial)
. ) 71609 73768 75991 78282 80642 83073 85577 88157 90815 93552 96372 99278 102270 105353 71609
Graphical Method (Exponential)
. ) 65797 67007 68217 69428 70638 71849 73059 74270 75480 76691 77901 79111 80322 81532 65797
Graphical Method (Linear)
. . 71609 73768 75991 78282 80642 83073 85577 88157 90815 93552 96372 99278 102270 105353 71609
Maximum Population
. ) 41580 41768 41896 41963 41970 41916 41801 41625 41388 41091 40733 40315 39835 39295 41580
Minimum Population
Horizon Year 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041
ta'zer National Average Growth 79101 80204 81308 82411 83514 84618 85721 86824 87928 89031 90135 | 91238 92341 93445 94548
Incremental Increase Method 70323 70355 70327 70238 70089 69878 69607 69276 68883 68430 67916 67341 66706 66010 65253
Arithmetic Increase Method 81706 82983 84260 85537 86814 88091 89368 90645 91923 93200 94477 95754 97031 98308 99585
Geometrical Increase Method 105002 108691 112510 116463 120556 124792 129176 133715 138414 143277 148311 153523 158917 164501 170281
Exponential Method 100483 103710 107039 110476 114023 117684 121462 125362 129387 133541 137828 142253 146820 151534 156399
Graphical Method (Polynomial) 38695 38033 37311 36528 35684 34780 33815 32789 31703 30555 29347 28079 26749 25359 23908
Graphical Method (Exponential) 108529 111801 115171 118643 122219 125904 129699 133609 137637 141786 146060 150463 154999 159671 164485
Graphical Method (Linear) 82743 83953 85164 86374 87584 88795 90005 91216 92426 93637 94847 96058 97268 98478 99689
Maximum Population 108529 111801 115171 118643 122219 125904 129699 133715 138414 143277 148311 153523 158917 164501 170281
Minimum Population 38695 38033 37311 36528 35684 34780 33815 32789 31703 30555 29347 28079 26749 25359 23908
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Figure 3-2: Population Projection by Graphical Method

25| Page



TATA CONSULTING ENGINEERS LIMITED '|'

TATA

200000

180000

=—4#—As Per National Average Growth Rate

160000

== |ncremental Increase Method

140000

== Arithmetic Increase Method

120000

== Geometrical Increase Method

100000

== Exponential Method

80000

60000

=@—Graphical Method (Polynomial)

=== Graphical Method (Exponential)

40000 -~

20000

——Graphical Method (Linear)

Maximum Population

=4=—Minimum Population

0
2010

T T
2015 2020 2025 2030 2035 2040 2045

Figure 3-3: Population projection by graphical method

26| Page



TATA CONSULTING ENGINEERS LIMITED

Table 3-4: Waste Composition Estimate for Solid Waste in Vinukonda

Break up of Solid Waste Generated

Total

Solid Reé:l);cla Inert Waztee to prTor::%rsr,g?r:g Bio Compo
eer GWaste Waste Wa.z,te treated for WLE Methagatio stir;g

engrate (10%) (25%) (65%) (25%) n (20%)- (55%)

Tonnes per Day (TPD)
2015 31 3 8 20 5 4 11
2020 38 4 9 25 6 5 14
2025 46 5 11 30 7 6 16
2030 56 6 14 36 9 7 20
2035 67 7 17 44 11 9 24
2040 81 8 20 53 13 11 29
**Note: This is estimated value for solid waste generation as per CPHEEO Manual. Reported

value for solid waste generation for Vinukonda is 31 tons/ day for 2015.

3.5
351

3.5.2

Present SWM Scenario
Primary Collection of Waste:

Currently 100 % door-to-door collection is prevailing in the city. 100% segregation of
dry waste is done every day by municipal workers and the segregated recyclable is
sold in local markets. A Vermi-composting treatment was started recently for the
vegetable waste collected from markets of Vinukonda located at Thimmayapalem
road under the guidance of horticulture specialist. The first output manure production
will be ready after 2 months. The quality of manure was very good till date. The
earth-worm culture was very healthy and getting multiplied every day as shown in the
figure. The farmers and residents of Vinukonda are being educated to use the
manure in their farms or for gardening to make money out of it in future. The total
municipal solid waste generated from the city is about 31 TPD.

Secondary Collection & Transportation

The collected mixed waste (wet and dry) without any segregation is getting dumped
in the dumping yard by tractors and autos. The present dumping yard is a temporary
site of 5 acres and 2 km away from city. The site has got restrictions from RDO, as it
is affecting the nearby colony residents of Timmaipalem village and Gundla Kamma
River during the rainy season. Hence the governments have sanctioned a new place
for dumping yard near Mutlayagunta Colony. In order to avoid picking of recyclable
from the dumping yard, an open burning system is followed as shown in the figure
below. M- Bin system is being followed by the workers for uploading the cleaned bins
every day at particular time which can be used in monitoring the SWM system. There
is no existing treatment of solid waste for wet, dry, slaughter house and bio medical
waste.
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Photo 3-2: Vermi composting unit at Vinukonda Municipality

Photo 3-3: Existing dumping yard at Vinukonda Municipality
3.5.3 Waste collected by Rag Pickers

Based on the current practices of rag picking activities in Vinukonda and in order to
estimate the quantity of waste recycled, the street collectors, rag pickers, and dealers
in the city were interviewed. The discussions revealed that there are around 10-15
families (about 100 rag pickers) operating in the city. Each rag picker collects about
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