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National Urban &nitation Plan

O&M Operation and Maintenance
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1.0 PROJE(ACKGROUND

Waste disposalis one of the major problems being faced over the world and India is no exception.
Managementof Solid Waste, though an essentialservice, is givenlow priority. This,coupledwith lack of
financial resources,institutional weaknessesimproper choice of technology& rapid urbanization,whose
ramificationsare more pronouncedwith uncontrolledgrowth rate of population, hasmadethis servicefar
from satisfactorythus creatingseriousenvironmentaland health problems.

11 {h[L5 21 {¢9 al!b!D9a9%b¢ o6{2a0XPd | STAyAUAZY

Solid Waste Management (SWM) is an organized proces e
storage, collection, transportation, processing, and dispo
of olid refuse residuals in an engineered sanitary landfill. =~
J Actycluu] Pns’paml
is an integrated process comprising several collecti /

\ Collection

methods, varied transportation equipment, storage " el b
recovery mechanisms for recyclable material, reduction '-’ WASTE f.;A
waste volume, and quantity bymethods such as MANAGEMENT
composting; refuse derived fuel (RDF), wadteenergy, \ /

and disposal in a designated engineered sanitary landfill.

Recovery

The selection of a suitable SWM process is driven by
source and quality of waste produced. Solid waste Transportation

generated fran a number of sources which include households (kitchen and yard), commercial areas (shops
hotels and restaurants), industries (raw material and packaging), institutions (schools, hospitals and offices
construction and demolition sites, wild and domestied animals (carcasses of dead animals, manure),
parks (fallen branches, leaves from trees), and streets (sand, silt, clay, concrete, bricks, asphalt, residu
from air deposition, and dust).

1.2 Problems due® Solid Waste

Accumulation of solid waste inpen areas is an eyesore
diminishing real estate and property value, a breedi
ground for insects, and other vectors (rats and mice, w..__
and domesticated animals)lt also causesdor nuisance, '
reflects the unorganized nature of the community, a
creates a poor environment for growing children.

Improper and unorganized disposal of Solid Waste

open areas and landfills have a negative impact on 1 g

living conditions of human beings as well as the overall environment. It results in spread of confmeunica
and nonrcommunicable diseases among human beings and animals, thus affecting the welfare, livelihood
and economic productivity. In addition, it causes contamination of soil, surface water, ground water and
generation oftoxic and greerhouse gases. heever, using adequate information, resources, and efficient
management practices, one can turn solid waste into a usefidurce.

1.3 Current Status of SWhhilndia
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Management of Solid Wastes is of growin
concern to the general public at large, loce
authorities and business communities in citie
and towns across India. The problem i
exacerbating in urban areas due to rapid stride
in population growth, coupled with an economic
boom that encourages the consumption of good
and, hence, wastes generation.

B Quantum of MSW
generated ( TPD)

B Quantum of MSW
supplied to the Dump
Site (TPD)

Urban areas in India generate more than 1
00,000 MT of waste per day (CPHEEO, 2000).—~
large city such as Mumbai generates about 7g>0ureeFICCl Survey, 2009

MT of waste per day (MCGM, 2014), Delhi generates 6500 TPD (FICCI, 2009), Bangalore generates at
5000 MT (BBMP, 2018 une and Ahmedabad generate waste in the range of -B50® MT per day (PMC,
2014).

The Local Governing Bodies (LGBs), viz. municipalities and municipal corporations, are responsible |
providing SWM services in the urban areas. In most of the urbamsanesufficient funds, use of obsolete/
inefficient technologies, lack of public awareness/training, and improper infrastructure have resulted in a
state of poor SWM.

1.4 |Initiatives to Improve $VM In India

In recentyears,the Governmentof India hastaken severalinitiativesto improve existingSWM practicesin
the country. Someof the keyinitiativesandrecommendationsare discussedelow:

1.4.1 1 2y (BafdrefheCourtof India Recommendations

In recent years, the current SWM systemin India has received considerable
attention from the Centraland StateGovernmentsand localmunicipalities.The
first initiative was taken by the Honorable SupremeCourt of India in 1998,
which resultedin the formation of a Committeeto study the current status of
SWMin Indian cities. This Committee identified the deficiencies/gapsn the
existingSWMsystemin the country and preparedthe & L y (i Fepaktori SWM
Practicesn Clasd / A (i CI&sH arécitieswith a population rangingbetween
onelakhto ten lakhs(1,00,000¢ 10,00,000).

1.4.2 Municipal Solid Waste Management Rules

As a second initiative, the Ministry of Environment and Forests (Mo
D2OSNYYSyld 2F LYRAIFX LJzmfAaKSR ¢

I FyREAY3I0 wdzZ S& Hamcé 0 afe teveloget B
conformance with Sections 3, 6 and 25 of the Environment Protection g,
1986 and aim at standardization and enforcement of SWM practices in O
dNB 'y a8O0i2N® ¢KS& RAOGFGS GKFaGs 2
territorial areaof the municipality, be responsible for the implementatio 9&1
of the provisions of these rules and infrastructure development 1
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O2f ft SOGA2Yy > &ai02N)F3IS aSANBIFIGA2YT GNIYALRNIFGAZ2Y
I RRAGAZ2Y X d dokrdinaté with .Statei Rollufion Control Boards (SPCBs) and Pollution Control
/| 2YYAGGSSa o6t/ /a0 Ay GKS YFGGSNBR 2F a{2 RAaLRA&Ll f
1.4.3 JawaharlalNehruNational UrbanRenewalMission

The JawaharlaNehru National Urban Renewal Mission (JNNURM)
is the third notable initiative undertakenby Governmentof India.
JNNURMrovidesfundingfor urbaninfrastructuredevelopmentin
63 cities and towns of the country. Thismissionwas initiated in
2006andis slatedto continueuntil 2011.

Jawaharlal Nehru
National Urban Renewal Mission

JrunuRm

1.4.4 Urbanlnfrastructure DevelopmentSchemeor Smalland
Medium Towns

Theprimary objectiveof this schemeis to improvethe urbaninfrastructurein towns and citiesin a planned
mannerand to promote publicgprivate partnership(PPP)n infrastructure development.Thisschemewas
introduced in the year 200506 and will continue for seven years. This schemeis applicableto all
cities/towns as per 2001 census, except the cities/towns covered under the JNNURM.One of the
componentsof this schemeis to renew the old sewerageand solid waste disposalsystemsin inner (old)
areas.

1.45 SwachhBharatMission

SwachchBharat Mission (SBM)was launchedon 2nd of

October, 2014 with a visionto achievea cleanIndia as a

tribute to the father of the nation, MahatmaGandhi,on his , f
150th birth anniversary, in 2019. SBM is being

implementedby the Ministry of Urban Development(M/o

UD)and by the Ministry of DrinkingWater and Sanitation us ey Tadeadr &7 AR

(M/o DWS)for urban and rural areaswith a given set of
guidelinesfor improvedsanitaryservicesand capacitybuildinginitiatives.

Municipal Solid Waste Management (MSWM) a major component of the SBM (urban)}d NB ®S &&
systematigprocesghat compriseof wastesegregatiorand storageat source primary collection,secaodary
storage,transportation,secondarysegregationresourcerecovery,processingtreatment, and final disposal
ofsolidg I a G Sd¢

Underthe provisionsof SWM,the localbodiesare to prepareDetailedProjectReportsin consultationwith
the state goverrment basedon the identified needsof the City SanitationPlans.Provisionalso mentions
clusteringof smallercitiesfor attracting Privateinvestment. TheDPRshouldbe preparedin lineswith Govt.
of L Y R gohl€ulined in the NUSF2008, SWMrules, advisories CPHEE @anuals(includingcostrecovery
mechanisms)P&M practicesand Servicelevel Benchmarkadvisoriesreleasedby M/o UD and SWM Rules
2016

Stateswill contribute a minimum of 25%funds for SWM projectsto match 75%CentralShare {0%in the
caseof North EastStatesand specialcategorystates).80%of the urban populationto be coveredby SWM

EcLo8A
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serviceqallowingfor a 2%increaseyearon year)coveringall statutory towns. 1 CentralgovernmentGrant/
VGFmayalsobe usedto promote projects of wasteto energy.

1.4.6 FourteenFinanceCommissiorRecommendations

Constitutedby the Presidentof India, under Article 280 of the constitution, the FinanceCommissioris to
recommendon distribution of central tax revenuesbetween the Union and the States.SupportingLocal
bodiesthrough grant, subsequento the passagef the 73rd and 74th constitutionalamendmentswvasfirst
time announcedin the 10th FinanceCommissiorfor providing basicservicesat the grassrootslevel and
strengtheningdecentalization.

The 13th FinanceCommissionhas recommendedtwo categoriesof Grantsto Local Bodiesnamely (1)
GeneralBasicGrantand (2) GeneralPerformanceGrant. The BasicGrantswill be releasedon furnishingthe
U.Csfor the last releasesand the Generd PerformanceGrant will be releasedon fulfillment of nine
conditions by the State Government,as stipulated in para 10.16.1 of the report of the 13th Finance
Commissionby March of a particular financial year. Performancerelated funds under the 13th Finance
Commissioavebeenlinkedto improvementsin SLBsncludingSWM.

Further,in 2009, MoUD initiated ServicelLevelBenchmarkindSLBwith respectto basicmunicipalservices
including solid waste management. SLB has been introduced in 30 states and across 1700 ULBs.
Performancerelated funds under the 13th FinanceCommissiorhavebeenlinked to improvementsin SLBs
includingSWM. The 13th FinanceCommissioralsorecommendshat of all grantsto be givento the ULBs,
50%shouldbe for SWM(2010 2015).Moreover,the Ministry of Newand Renewable€Energyhasfundedfive
Wasteto-Energyplantsfor utilizationof solid waste

Thegrantrecommendedo ULBsn AndhraPradeshs Rs.1919.20croresfor the XlIlIFCperiodof 20102015.
Under such grant every local body is mandated preparing an Annual DevelopmentPlan where in the
componentintegrated solid waste managementunder PPPmode (excludingpurchaseof equipment for
collectionandtransportof garbage)sto beincorporated.

1.4.7 National Green TribunaRecommendations
Action Plan for Management oMunicipal Solid Waste M1SW)
It/ . KF&a FNIYSR FYyR y20ATASRMunickd a! OGA2Yy tfly ¥F3

SolidWastt Ay O2YLX ALyOS sAGK (GKS bldaagylt DNBSY ¢NA
Feb2015 in the matter of OANo. 199 of 2014. The Action Plan emphasizes_b )

on strengthening the planning exercise at national, state as well as city le ’ s
by improvising through the waste management value chain. In addition t % x }e' .:‘
that, The Plan suggested the concept of regional clusteragch as well as \A‘, SNy e ’U
technology opthns on the basis of quantum &AM generation which has - v

S—

beenre-produced below in nutshell.

The Regional Cluster approach is based on the concept of discouraging setting up of individual was
processing and disposal faids leading to mushrooming of innumerable facilities which are difficult to
monitor and sustain. The approach requires a detailed survey of the study area and identification of locatior

1 Statutory towns are urban areas defin@d@ | RYAYAAUGNI 0AQBS dzyAilia GKFIG KIFI@S 6SSy R
corporations, municipalities, cantonment boards, notified town area committees, town panchayats, or nagar palikas;

EcLo8A
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for regional facility with adequate size of land free from publigotions. An indicative distance of say up to
50 km for each local body may be feasiblsed on local condition, fixing of criteria by the local body to
transport the waste for common disposal point without causing public nuisance and traffic hurdles.
However, alternate options can be worked out for smaller local bodies.

I 2YY2Yy FlLOAftAle &dK2dZ R 0SS WAYyUdSaINXrGSRQ 6AGK FI
followed by inert recycling/raise. Only a fraction of inert e should go for landilling.

The Action Plan has outlined indicative plan based on the quantum of waste generated in the cluster. Th
indicative plans have been given for towns in four ranges of waste generation.

Tablel: Indicative Plans foMunicipal Solid Waste Management

Range Plan

9 Modernization/ mechanization of waste storage and transportation facilities
>500 TPD T t NAGFGATIFOA2yk O2y 0N} OG 6AGK W2 LISNI |
and its transportation
1 Seeking support of Riate entrepreneurship in setting up of waste processing anc
disposal facility
9 Modernization/ mechanization of waste storage and transportation facilities
Between100 ¢ t NA DI GAT FdA2yk O2y(iNF OG 6A0GK W2diBchd |
500 TPD and its transportation
I Seeking support of Private entrepreneurship in setting up of waste processing a
disposal facility
1 Proper system for waste collection, storage and transportation considering the I¢
Less than 100 situation

TPD 1 Aerdbic composting

1 Such towns can be the member of Cluster/Regional facility

1 Technological solutions which could be managed without high skill operations
lessthan 50  § Proper collection of waste and motivating citizens for segregation of waste
TPD f Composing

1 Such towns located near the Regional facility, should be the part of it.
1.5 Project Background & Objectives

There is a need tordance the existingWM system for all 23 ULBs falling under the three districts namely
Nellore, Chittor and Prakasam and ghimprove the health and living standards of its residents. The purpose
of this project is to identify the existingWM practices within all the towns, recognize deficiencies/gaps in
the present system and propose a comprehensive plan for SWM includinggséign, collection,
transportation and regional/cluster approach for processing & scientific disposal in Integrated Solid Waste
Management Facility in compliance with tHf&WM Rules 2016In addition, analyze options for waste
processing for effecty andscientific management of solid wasgenerated. In short, the objective of the
project is to introduce appropriate technolmg for management c5WM so as to prevent the waste from
causing pollution and health hazards

1.6 Scope 6 Study
1 Realistic assessmeat quantity, Charactézation and classification &AM
9 Detailed survey of the prevailing conditions
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9 Situation/Gap Analysis of the etiigy condition with

respect toSVWM Rules, 2016 o e
1 Detailed planning for resource requirement & H: %
implementation straegy [r— Ty
1 Design of glid waste management system viz. Collection oot ey +Onbie
System (Primary/ Secondary) , Transportation & Fleet T e
Management Plan, waste processing system and sanita T “-I,__d,‘___\m:“‘ _
landfill in accordance wittS\WM Rules 2016& CPHEEO . \ hairat
Manual, Govt. of India < bt w >
f Techno econongi and environmental ralysis of various . un . 10
options forSWM P T -
1 Preparation of conceptual and detailed drawings 1 Vet e ' ;
§ Preparation of Bill of Quantities (BOQSs) SJ T e PR )
f Capital and Operation & Maintenance (O&M) cost "'.?m..;..:n. Ting \\:h
estimates e g -y S
f Identification and formation of the clusters on thedis of R el
geographical locations " Pm“ R R
1 Solid Waste Management model including privatization )
aspects -

1 Preparation of Detailed Project Report (DPR)

The deliverables will ultimately achieve the following goals

100% source segregation of wet & dry waste

Primary cokction of waste

Secondary collection and transportation of waste

Creating and sustaining a supply chain for recycled waste

Streamlining and optimization of transportation system

Analysis for the need of transfer station and its basic design

Innovative proesses and their enforcement for making the habitations litter free, bin free and dump
free to prevent the health hazard.

Options for processing the biodegradable waste

Feasibility study for the exploration of waste to power on the basis of cluster approach
Options for using the inert material like construction & demolition material

reclamation and biamining of old dump sites

Implementation of zero landfill concept

Innovative incentive structure to the operating personnel for motivation

Financial model anohstitutional framework

Measures for the involvement of all stakeholder

Information, Education and Communication (IEC) campaign models and enforcement plans
Other Management Aspects
o {UIF1SK2f RSNEQ O2YLX FAyda
o0 Management of Information Systems (MIS)
o Environment, Health and Safety (EHS)
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2.0 CLUSTERISATION OF ULBs

Solid waste management is one of the most significant
functions carried out by ULBs. However, the scarcity of
suitable landfill sites is one of the constraints
increasingly being faced by BK in the discharge of
their functions. As a result, even severahys after the
issuance of theSWM Rules 2016the state of solid
waste management systems in the country continues
to raise serious public health concerns.

Regional or intemunicipal saltions provide a viable

option to redress this situation. Working together can o

be a practical and cosiffective way to discharge common tasks, share resources, and take advantage of the

economies of scale that such arrangements would provide. This iscalplel in the case of both large

municipal bodies which experience scarcity of land resources, as well as smaller ones which may fin

technical and financial esources a challenge. Regional solid waste managerfacility has many

advantages over a stanasie processing and disposal facility.

1 Authorities estimate the total waste quantities generated across their regional jurisdictions to take
advantage of economies of scateprocessing and disposal of solid waste

T It will reduce the financial and technichurden on each individual Authority and help the Authorities
discharge their obligation for solid wastmanagement in a cosffective manner with better
technologies.

T It will result in more efficient use of land and other scarce natural resources irgjien.

1 Enable easier monitoring, with an optimal number of manpower required to handle the facility.

The savings accruing
from the development
and operations of a
regional landfill will
compensate for the
increased cost of
transportation over
longer distances (upto
a certain extent)

Capital Cost reduces
with increase in the
capacity of the Landfill
Facility

Larger landfills can be
utilised to a greater
height, that is, they
contain a greater load

per unit area of land. A 7.5 times increase in

the Landfill Capacity

Capital Cost

A 9 times increase in

Land Constraint
Operation Cost

Area will give 17.5 will inflate the Capital
times more airspace Cost by only 4 times

Figurel: Advantages of a Regional Landfill Facility

Source: Guidance Note oMunicipal Solid Waste Management on Regional Basis, Ministry of Urban
Development (Gol)
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2.1 Guidelines or Developing Regional Peessing & andfill Facility Action Plan for Management o
Municipal Solid Waste

CPCB has framed and notified the! QG A 2y t f I y T Mddicipal S6lid WaseSW & vig F
compliance with the National Green Tribunal order daté&d?@b2015 in the matér of OA No. 199 of 2014.

The Action Plan emphasizes on strengthening the planning exercise at national, state as well as city level
improvising through the waste management value chain. In addition to that, The Plan suggested the concey
of regional dlster approach as well as technology op on the basis of quantum of solid wagteneration

which has been rproduced below in nutshell.

The Regional Cluster approach is based on the concept of discouraging setting up of individual was
processing andlisposal facilities leading to mushrooming of innumerable facilities which are difficult to
monitor and sustain. However, bigger facilities for a cluster of municipalities will bring in economies of scale
in capital as well as in Operation & Maintenanostc The Action Plan has laid out a set of parameters on the
basis of which ULBsa@lld be clustered for Region8WM Facility.

1 A detailed survey of all the ULBs and their distance with each other has to be carried out. An indicative
distance of say up t®0 km from the regional facility for each local body is feasible. However,
alternatives have to be identified for smaller ULBs who nvay difficulty in transporting solid wastat
daily basis. As per the guidelines, fixing of criteria may vary withadte konditions but should not
cause public nuisance and traffic hurdles.

1 Land for regional facility should be free from public objection and should not have settlement at least
around 35 kms from its periphery.

1 Design of common facility should be basadtbe quantum of waste generation. Though, it is advisable
to design a regional facility with per day waste generation quantum of -3000 tons per day.

T /2YY2y TFlLOAtAle &aK2dzZ R 0SS WAYUGS3INIXISRQ gA0K F
followed by inert recycling / reise. Only a fraction of inert waste should go for Hitlahg.

1 The Action Plan has outlined indicative plan based on the quantum of waste generated in the cluster
The indicative plans have been given for towns in fougesnof waste generation.

Table2: IndicativePlans for Solid Waste Management

Range Plan

>500 tons § Modernization/ mechanization of waste storage and transportation facilities
per day T t NAGFGATFGA2yk O2 yedlbiliod o waste fiokh vaHaus 38 Ndedia
its transportation
1 Seeking support of Private entrepreneurship in setting up of waste processing
disposal facility
Between 1 Modernization/ mechanization of waste storage and transportafacilities
100500 t NAGFGAT I GA2yk O2y NI OG0 6AGK W2LISNI G
t/day its transportation
1 Seeking support of Private entrepreneurship in setting up of waste processing
disposal facility
Less than § Proper systenfor waste collection, storage and transportation considering the I
100 t/d situation
9 Aerobic composting
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9 Such towns can be the member of Cluster/Regional facility
Less than § Technological solutions which could be managed without high skill opagatio
50 t/d 9 Proper collection of waste and motivating citizens for segregation of waste
1 Composting
9 Such towns located near the Regional facility, should be the part of it.

2.2 Examples of Regiondlluster Facilityn India

2.2.1 Regional Waste Management Strategujara

Guijarat recognized the needifan integrated approach
to solid wastemanagement in 2005, and, in view of th
huge lacunae in treatment and disposal facilitigs,
adopted a statewide regional (Clusterisation) approach
to meet requirements for safe dispak The statevide
strategy was implemented through Gujarat Urban
Development Company (GUDC) which was chosen_in—
2006 and madated to develop a statavide Solid Waste
Management Programme within fiwaear period using
12" Finance Commission grants.

[¢)

Bhaslaracharya Institute for Space Applications and
Geoclnformatics (BISAG) and Indian Institute of Management, Ahmedabad were selected as the technice
group for identification of appropriate land parcels using GIS and mathematical model for verification of
clusters respectively.

The basic model that was finalized was initial treatment of wastes, through aemmposting, to be
undertaken individually by each ULB, to reduce the volume of waste required to be transported for land
filling. Individual ULBs werequired to identify sites for vermicomposting facilities on the basis of area as
well as location dteria as per theSWM Rules 2016. Each vertdmposting facility was also to serve as a
transfer station at the ULB level, for transportation of residuasteéor land filling on a regional basis. Till
date, 77 such facilities have been constructed, and are being operated bgawemnmental organisations
(NGOs).

The finalization of Clusters for disposal arrangements was done through an iterative probess. T
Clusterisation was based on the maximum travel distance from the facility of 50 kms. 28 clusters were
identified in the state with a regional facility each. For each of the cluster, the effort focused on government
owned wastelands closest to the largegenerator of o

waste in each cluster toppimize the travel cost of the wuwicipas soio wasTe

MANAGEMENT CLUSTERS ™ " Lharno
— o

solid wasteof each cluster. — —
2.2.2 Punjab Solid Wast®roject

Department of Local Government, Government
Punjab has prepared a Punjab Model Municipal Sc
Waste Management Plak014 of 46 Urban Local
Bodies (ULBs) generagjrapproximately 4250 tons ol
solid wasteevery day. The Government has adopted
pioneering approach of clustering the ULBs al

Figure2: Clusterisation of ULBs in Punjab
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formulated 8 clusters comprising of 8 to 26 ULBs in each cluster covering all the UhBssiate. The
Project is in implementation stages right now and all the concessionaries have been selected to deliver th
project on Public Private Partnership (PPP) mode for a esime period of 25 years. The Solid Waste
Operation Plancomprises of siad waste ggregation at Sowe, Door to door collection of solid waste,
Transportation of solid wastend Processing & Disposal.

The Plan has been separately developed for all the components of the system as well as regulatory measur
have also been dé&mned for all kinds of waste generators. The Plan is strategized to minimize waste at the
ULB level so that minimum waste is transported to the regional facilthe. Processing technology to be
adopted for each cluster also varies as per the quantificatibwaste and waste characterization in each
cluster. For selection of suitable processing technology several parameters are considered namely quanti
and quality of waste, capital investments, scale of operation, Recurring expenditure, environmerdaat imp
YR ftSENYyAY3IQ&a FNRBY LI ad LYRAILY SELISNASyOSo

2.3 The Concept bClusterizationin Zonelv

The Project Area (ZoHr¥) is divided into three districts having 23 ULBs.

Doar-to-door Collection and

Transport tao Secondary Collection
Paoints

Transportation to Transfer Stations

OR directly to Processing Plant

Transportation to Processing Plant

Waste Processing

Transportation of rejects/inerts to SLF

4

[ Samitary Landfill Faciliky Sanitary Land Fill

Figure3: Functioning of a Regional Cluster Facility

1 Nellore (7 towns)

Nellore is the District Headquarter
1 Prakasam (8 towns)

Ongole is the Distt Headquarter
1 Chittoor (8 towns)

Chittoor is the District Headquarter

There are a total of 4 municipal corporations which have population varying from 1.9 lakhs to 6 lakhs. Re:s
19 are small municipalities mostly having population less than 1 lakh.

OurConcept of Clusterisation was broadly based on two parameters:
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9 Achieving maximum quantum of waste with the
available options

1 Minimizing the travel distance of solid wadtem
the regional facility

Our Approach was focused to identify clusters
ensuring @timization d the quantity of solid waste
and travel distance in the best possible way for the
current scenario. Whe finalizingthe clusters foISWM
Management in ZondV, following assumptions have
been considered.

1 As per NGT Norms, a distance of 50hame been
considered dr clustering ULBs (+/10% of solid |
wasteQuantity in some cases) tCluste

! ULB with maximum quantum of waste generation, ... '
is considered as Lead ULB P

Following Clusters have bedimalizedfor the setting = ;\ -
up of regional processing and dispofilities: f"J _f' Cluster 2
NI (W2E)
N Name of the town Lead ULB Distance from Lead ULE
1 1 Madanapalle Madanapalle 0
2 Punganur 27
3 Palamaner 56
4 2 Chittoor Tirupati 71
5 Nagari 48
6 Puttur 34
7 Tirupati 0
8 Srikalahasti 37
9 Venkatgiri 54
10 3 Naidupet Naidupet 0
11 Sullurpet 31
12 4 Gudur Nellore 43
13 Nellore 0
14 Atmakur 47
15 Kavali 40
16 5 Ongole Ongole 0
17 Chimakurthy 23
18 Kandukur 43
19 Addanki 38

Only 19 ULBs out of 23 have been clustered for the setyingf regional processing and disposal facilities
and 4 ULBs will be developed standalone because of huge distance from the Lead ULB of the closest cluste

2Lead ULB is the ULB which will have the processidglisposal facility amongst all ULBs in a cluster
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3.0 BRIEF ABOUT THE PROJECT AREA

This chapter provides an overview of the locationtrent extens of Chittoor and Nagatown, and their
existing population, physical & social infrastructure.

31 DISTRICT OVERVIEW: CHITTOOR

Chittoor district lies in the Rayalaseema region of Andhra Pradesh to the extreme south of the state have a
area of 15,152 sim and a population of 4,174,064 of which urban population is 1,231,386 (29.50 %) and
rural population constitutes 2,942,678 inhabitants (70.50 %) as per 2011 census. It lies in the Poini rive
valley of southernmost Andhra Pradesh along @ieennai- Bangaloresection ChennaiMumbai highway.

The district is bounded b&nantapur Districto the northwest,Kadapa Districto the north, Nellore District

to the northeast Krishnagiri Distri¢tVellore Districtand Tiruvallur District ofamil Nadwstate to the south,
andKolarDistrict ofKarnatakastate to the west.
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Figure4: Chittoor District Ma

3.2 HISTORY

The history of Chittoor district has been shaped by several Dravidian rulers. The early settlers of the distric
were the Kurumbas. After Kurumbas the Ballal dynasty had taken the reigns of the Chittoor district in hand
Then it was the \aynagara dynasty that rose to prominence and had started controlling the Chittoor
district. It can be said that Chittoor was primarily occupied by the Dravidians and had withessed the reigns c
several dynasties. The Chittoor district was formed on 1stl A®11. The district was formed on the
recommendation of the Pataskar Commission after dividing the districts of Cuddapah, Nellore and Nortt
Arcot

[IEGLOBAL ~)
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3.3 CLIMATE

Considerable climatic variation exists in the western parts and eastern parts of the didigicer altitude of

the western parts records a summer temperature of 36 degrees centigrade as compared to an additional 1
degrees more in the eastern parts. Chittoor district receives an annual rainfall of 918.1 mm. The South We:
Monsoon and North East dhsoon are the major sources of rainfall for the district.

34 DEMOGRAPHY

According to the2011 censu<Chittoor district has gopulationof 4,170,468 of which 1,231,386 is urban
(29.50 %) and 2,942,678(70.50 %) is rural population. The present population density 275 people per sqg. k
with a population growth rate of 11.43%0om 20012011 census. The sex ratio being 996 and 999 female
per 1000 males in the rural and urban areas respectively shows a distinct leap over the national average.

3.5 GEOGRAPHY

Chittoor is a part oRayalaseemaegion ofAndhra PradeshThe district occupies an area of 15,359 square
kilometres (5,930 sq mi).The district is boundedAmantapur Districto the northwest,Kadapa Districto

the north, Nellore Districto the northeast Krishnagiri Distri¢tVellore Districand Tiruvallur Districof Tamil
Nadustate to the south, andKolarDistrict ofKarnatakestate to the west. Chittoor district lies extreme south
ofthe AndhraAr RS& K &G GS | LILINE E AMrmlclyS t &y 20NSiiKks StShyflidialipdproSras
longitudes. Thirty percent of the total land area is covered by forests in the district. Mangtaiuadind
groves surround the city of Chittoor, amdttle are raised in the district. The soils in the district constitute
red loamy 57%, red sandy 34% and the remaining 9% is covereddiyclds black loamy, black sandy and
red clay. Chittoor is 160 km from Chennai, 180 km from Bangalore and 590 krhlyaerabad

3.6 TOURISM

Tourism in the Chittoor distt has mainly flourished due to some of the ancient and modern temples that
are housed in the heart of the district. Some of the important and well known temples in the district of
Chittoor are Tirumala, Kanipakam and the Sri Kalahasti Temple. The iTifepaple in the district of
Chittoor is the richest temple in India and receives around 200,000 visitors a day. In combination with the
Vellore district, the Chittoor district in the southern part of Andhra Pradesh forms an important tourism
cluster in thecity. Apart from the temples the district is also famous for the several archaeological findings
which are found in the district. Gurramkonda in the western part of the district is akmwelWn historic
OSYiUNB 6KAOK AyOf dzRS & acé kfiowa byRnhe AathélEanginiyMahall Thei Hiafs|éylHl<)
in the Chittoor district is an important summer resort and attracts lot of visitors to the district. Some of the
other notable places of tourist attraction in Chittoor are Ardhagiri and Chandragiri.

3.7 ECONOMY

It is one of the thirteen districts in Andhra Pradesh currently receiving funds from the Backward Region:
Grant Fund Programme (BRGF). However the district headquarter Chittoor is predominantly -amadggd
place. It is2nd largest milk produng district with its expansive diary industries. In the field of Dairy, the
district stood first in the state. The district is famous also for textile industries like that of Silk with 13000
power looms providing employment 40000 workers. Granite Induimgous for its black, pink and grey
granites. Chittoor district has many major temples including Tirupati, Kanipakam and Sri Kalahasti temple
with huge potential for tourism development.

3.8 ADMINISTRATION

Distance of the other municipalities from Clitr is mentioned below in table.
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Table3: Distance of District Headquarters from other Towns

Name of Municipality/Municipal town Approximate Distance from the District Head Quarter

Chittoor-Tirupathi 57 km
ChittoorMadanapalle 96.1 km
ChittoorPunganur 70.4 km
Chittoor-Palamaneru 41.4 km

Chittoor-Srikalahasti 106.6 km
Chittoor-Puttur 64 km
ChittoorNagari 64 km

The district is divided into 3 revenue divisions nam€littoor, Tirupatiand Madanapalle. The district has
66 mandalsunder these 3 reveme divisions, with Municipal Corporation®f Chittoor andTirupati and 6
municipalities oMadanapalle Punganuu, PalamanerNagarj Srikalahastand Puttur.

3.9 OVERVIEW: NAGARI

3.9.1 Location and Extents

Nagari Municipality established on 28.05.200
surrounding 10 Gram Panchayats merged as Nag
Municipality. The Nagari Municipality is gateway of
Andhra Pradesh from Taniladu and it is a famous for
cotton textile products by Power Looms and also majo
textile companies. It is just 48 km from Tirupati, 103 k

13.9667°N79.5833°E. It has an average elevation of 6(
meters (197 feet) from the sea level

Table4: NagariTown Profile

Population(Census 2011) 62,225

Area (In Sg. kms) 25.6
No. of Households (Census 2011) 14259
No. of Wards 27
TotalRoad Length (km) 73.64
Total Drain Length (km) 55.97
Storm Water Drain Length (km) 2.5

Source: Nagari Municipal Corporation
3.9.2 Climate

The climate is tropical in Nagari. When compared with winters, the summers have much more rainfall. The
average anunal temperature in Nagari is 28.4 °C. About 1023 mm of precipitation falls annually. The driest
month is February as there is 4 mm of precipitation in February. In October, the precipitation reaches its
peak, with an average of 204 mm. With an average303C, May is the warmest month. At 24.0 °C on
average, December is the coldest month of the year. The precipitation varies 200 mm between the dries
month and the wettest month. The variation in annual temperature is around 9.0 °C.
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Figure5: Temperature graph
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3.9.3 Population

As per 2011 census, population of Nagari has reached 62253. The table below examines the populatic
variation in the town over the six decades and the population gratnghds over the years. Between the
period of 1971 and 1991, the town has witnessed a growth of 57.6% while is the highest growth rate
observed between the period of 2001 and 2011 due to the merging of 10 Gram Panchayats. The populatio
of the city and thegrowth rate is presented in the figure below:

Table5: Census Population

S. No. Year Population Decadal Growth Rate
1 1961 8012
2 1971 9360 16.8
3 1981 12996 38.8
4 1991 20485 57.6
5 2001 24372 19.0
6 2011 62253 155.4

Figure6: Population Trends

200000 155.0% 180%
: 160%
- 120%
& 100%
_Elmﬂﬂ'i’ 58.0% R0%
3 39.0% 3 0%
50000 17.0% _.___,.-—-“‘ -
12996 20485 a0
8012 9360 - 20%
D T,.,-—""' | | | - | D%
1961 1971 1981 = 1991 2001 2011

Source: Census of India
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The population projections considered in the CPHEEO Manual have been made after studying the populatic
growth trend from 1961 onwards. It is an importastep in order to bridge the supply demand gap and also

to estimate the future requirement of the urban infrastructure. The population of Nagari has been projected
for the year 2045 using statistical methods based on population trends in the previoss year

The following methods have been used to project the future population of the town based on the past year
population such as:

Arithmetic Method
Geometric Method
Incremental Method
State Urban Average
Graphical Increase
Average Population

=A =4 =4 4 -4 4

In order to makea choice among these methods which have been used to project the population of the city,
the table below provides a summary of all the projected population numbers from the chosen methods:

Table6: Population Projections

Year  Arithmetic Incremental Geometric State Urban Graphical Average
method method method Average Increase Population
2015 65869 67915 72672 76581 67755 70158
2020 70389 76636 88180 94491 82712 82482
2025 74909 87184 106999 112401 99309 96161
2030 79429 99559 129833 130312 117546 111336
2035 83949 113760 157540 148222 137423 128179
2040 88469 129788 191160 166132 158939 146898
2045 92990 147643 231955 184042 182096 167745

Geometric Increase method has been adopted as this method is widely used for newly frowwed like
Nagari which has high rates of development in last few decades. The town is showing abrupt increase |
percentage population growth in the last few decades due to the merging of 10 Gram Panchayats and als
due to industrial developments and afsateristics of new town, there are chances of high growths. The
figure below provides the projected population of the city for the coming years:

Figure7: Projected Population
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3.9.4 Existing Infrastruture
3.9.4.1 Physical Infrastructure

Various infrastructure facilities within the city have been studied in depth such as roads, water supply,
sewerage system, drainage system, industries, electricity and social infrastructure.

1. Roads

Nagari is anunicipalityin the Chittoor districtof Andhra Pradeshindia It is located 65 KM towards East
from District headquarters Chittoor. It is 48 km from Tirupati and 103 km from Chennai. Total length of roac
in thetown is 73.64 km (CC, BT, WBM, Kutcha) whereas total length of drains in the town is 55.97 km (Puc
+ Kutcha).

2. Water Supply System

At present, about 4.48 MLD per day of water at 73 LPCD is supplied to the city. According to Naga
Municipality, there arel987 house service connections, 2250 public taps, and 244 public bore wells. There is
severe drinking water supply problem in the town. Most of the bardls under the municipal limits are
going dry, and the groundwater table too had sunk to alarmingl&in various localities. The source of
water supply has to be created for distribution of water to the residents by laying pipe lines. The new bore
wells have to be drilled by conducting survey with the geologist for the selection of points

3. Commercial &ndustrial Aspects

Cotton and nylon yarns and threads known for its finest quality and cheap labor are produced in the half
dozen factories in Nagari that reaches all over India and the world yarn market. Nagari and its surroundin
villages have a sizelgbweaver population and weaving is an important house hold and industrial business
here. Cotton fabrics woven in Nagari find popular market in Andhra Pradesh, Tamil Nadu, Karnataka ar
Abroad. Granites produced in the factories in Nagari are exportedurmpgan and Asian countries.
Sugarcane produce from Nagari and its surrounding villages are being supplied to the major sugar mills
Chittoor district and the neighboring districts. Apart from paddy, Groundnuts are extensively cultivated by
the farmers & Nagari and is primarily used to extract groundnut oil.

4. Tourism

[[GLoBALY) 60 |

Expanding Horizom Ennching Lives



https://en.wikipedia.org/wiki/Municipality
https://en.wikipedia.org/wiki/Chittoor_district
https://en.wikipedia.org/wiki/Andhra_Pradesh
https://en.wikipedia.org/wiki/India

AndhraPradeshUrban Finance& Infrastructure DevelopmentCorporation(APUFIDC)

Preparation of Detailed Project Report for Solid Waste Manageme

Some of the famous temples in Nagari include Lord Shiva, Lord Venkateshwara, Desamma, Om Shakthi
Lord Hanuman. There are couple of mosques and a couple of huge ancient churches too Naagjerica
place of communal harmony.

3.9.4.2 Social Infrastructure

5. Educational Activities

Nagari is an educational hub in Chitoor district. Basic schools, colleges, many engineering colleges a
business schools have adorned the suburbs of Nagari maldrtggteducational market.

6. Health Facilities

Nagari town has various hospitals with better infrastructure facilities and departments including Bhavani
Physiocare and Rehabilitation Center, Srinivasa Hospital, Government Hospital, Bramha Health Gare. Ap
from this, there are several no. of dispensaries and clinics uniformly spread within the town. Ancillary to
these facilities, there are significant no. of pharmacies & medicine shops.

MGL08A
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4.0 STATUS OF EXISTING MUNICIPAL SOLID WASTE MANAGEMENT SYSTEM

This tapter discusses the existing SWM practices prevalerNagari town ofa / f diE @ReNdArious
sources of waste generation, current primary & secondary waste collection practices, waste transportatior
& disposal mechanisms and gapshia existing SWMystem w.r.t.SWM Rules, 2016CPHEEO, Govt. of India
are identified in this chapter.

The information provided in this chapter was furnished through interactions with various stakeholders,
officials of Nagari Municipal Council and site investigations pgflS R 6& GKS Lt 9 .Df 20| f

41 Methodology Adoptedfor Understanding he System

This section describes the solid waste management system throughout iesctzin prevalent in Clusték.
The system is described at all sources of waste gé¢ioeraits collection & transportation and prevalent
processing technology followed by the existing disposal mechanism

Waste

Processing of Disposal of

Waste \ER G

Generation

Figure8: Value Chain of Solid Waste Management

4.2 Sources bWaste Generation

Waste is the end product of any process. The characteristics of waste vary at different sources atiggener

It is important to identify these sources and incorporate in our study to understand the versatility of waste
characteristic in a city. In view of that, this section describes the various sources of waste generation and th
type of waste generatedrédm these sources. The section is comprehensively designed to include all the
possible sources of waste generation.

4.2.1 Residential and Commercial Establishments

Residentiahnd Commercial Establishments are the major sources of waste generation.

Resigntial waste comprises ghunicipalsolid waste that originates from single and mui¢timily household

units. These wastes are generated as a consequence of household activities such as cooking, cleani
repairs, hobbies, redecoration, empty containerackaging, clothing, books and other miscellaneous items.
However, the waste generated from this source basically comprise of food waste, cooking being a dail
performed activity in households whereas generation of other types of waste is dependent dfetbiyle

of a household. Rice is the staple food of the state which is consumed along with various local currie
(sambhar, rasam) having high moisture content. This prevalent food habit is responsible for high moisture
content in the waste generated at heehold levels.
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Residential Hospital &
& \HEIEE Sources

Commercial Home

Slaughter Street
House Sweeping

of Waste

Generation

Figure9: Sources oMunicipal Solid Waste Generation

Commercial waste comprises of the solid wastes that originate in offices, wholesale and retail stores
restaurants, hotels, markets, warehouses and other comuiaé establishments. The waste generated from
these establishments is dependent on the type of establishment and the services it provides.

Table7: Type of Waste Generation from different Establishments

Type of Establishment Predominant Waste

Restaurant Biodegradable (Wet) Waste

Hotel Biodegradable & NoBiodegradable (Dry) Waste
Wholesale & Retail Stores Non-Biodegradable (Dry) Waste

Vegetable & Fruit Market Biodegradable (Wet) Waste

Institutions NonBiodegradable (Dry) Waste

4.2.2 Hospitals & Nursing Homes

Hospitalwaste consists of mainly three types of wastes: Medical waste, infectious waste and domestic
waste

GaSRAOFE gl aiS¢ NBFSNAR (2 YFGSNRIFEA& | OOdzydz I+ 4GSR
of human beings.

GLYFSOGA2dza ¢l a0S¢ NBFSNA (2 (GKS LER2NIA2Y 2F YSRJ
disease and it is capable of producing an infectious disease.

G52YSa0A0 g1 aidsSe 02 Y danicipalsatic wastal dd Yendddilyitite FespobsibilyFof
municipal administration.

As per standard practices, BMW shoulat be transported along with solid wastnd the proposed plan is

developed considering that BMW would not be dumped at the collection sites nor will titabsported
along withsolid wastetransportation mechanism.

As pe Bio Medical Waste Management Rules, 20it&hould neither to be mixed not to be transported
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along with solid wasteThe proposed plan is developed considering that BMW would not be ddimipthe
collection sites nor wilk be transported along with solid wasteansportation mechanism.

4.2.3 Slaughter House
Slaughtethouse wastas generally biodegradable consisting of meat, bones, feathers and skin.
4.2.4 Street Sweeping

Thisterm applies to wastes that are collected from streets, parks and vacant lots. Street Sweeping is &
common practice irdeveloping countries, where littering of public places is a far more widespread and
acute problem whereas mechanized street sweeping is theidantly practiced in the developed countries.
Street wastes include paper, cardboard, plastic, dirt, dust, leaves and other vegetable matter. The gener:
character of the waste is found to be either recyclable or inert.

42,5 Drain Silt

Most of the wastegenerated from various sources is disposed off in open drains and retained until it is
degraded and becomes a part of drain silt. Drain silt is one of the major problems for choking and thus
overflowing of drains. Generation of drain silt waste is depmridn the frequency of street sweeping as
unswept waste on the street usually becomes the part of the drain silt. The general character of the waste i
found to be either recyclable or inert

4.2.6 Construction and Demolition Debris

This type of waste vaées from time to time depending on the construction or demolition activities.
Construction and demolitiowastes are the waste materials generated by the construction, refurbishment,
repair and demolition of houses, commerclalildings and other struct@s. It mainly consists of earth,
stones, concrete, bricks, roofing materials, and plumbing materials, heating systems and elettcand
parts of the general municipal waste streamd. major portion of this waste is generally used in
reconstruction ativities or for filling up of the low lying areas.

This type of waste has direct correlation with the pace of development activities in a particular city. Andhra
Pradesh, after being reorganized, is under process of developing new capital, ports andetoadks.
These interventions may attract intdinked development activities in the town due to migration of
population to the affected towns. However, there is no defined method to project construction and
demolition waste as the same is generated dutimg redevelopment phase.

4.3 Exsting Municipal Solid Waste (SWMManagement System: Nagari

Table8: Town Particulars of Nagaliunicipality

TOWN PARTICULARS

Projected Population (2015) 70616
Estimated Waste Quantity (2015) 27 MT/day
Per Capita Waste Generation 361 grams
No. of Wards 27

Length of Roads 73.64
Length of Drains 56

4.3.1 Segregation at Source

[[GLoBALY) 64 |

Expanding Morizom Enn



AndhraPradeshUrban Finance& Infrastructure DevelopmentCorporation(APUFIDC)

Preparation of Detailed Project Report for Solid Waste Manageme

There is no practice followed for ggegation of SWM at source in to biodegradable (wet) and nron
biodegradable (dry) wastin the town. However, rapickers do the segregation & pick recyclables like
polythene; plastics etc. at the existing dumping site and sell to private agencies.

4.3.2 Primary Collection System

At present door to door collection in the town covers mdnan 95 percent of households and commercials.
This primary collection adolid wastestarts at 6:00 am and continues till 10:30 am and again waste from
unattended areas in the morning is collected in the evening shift from 1:30 pm to 4 pm. The muricipalit
collects waste from the households with the help of pushcarts and-tppers.

Figurell: Sol|d Waste Managenmd System in Nagari town

Commercial areas are one of the major generators of garb!‘
and the collection of waste from these areas is not properly
planned in the town. The waste is dumped at the pglimping
points from where it is manually lifted and transported to the
dumping site through tractors.

.
4.3.3 Street Sweeping :

Street sweeping is done in two shifts on daily basis for all th
major and minor roads; for the sweeping of main roads, it sta Surel0: Vehicles for Secondary Waste
at 4:30 am and continues till 9 am. The Second shift starts fr@meonon in Nagari town

2:30 PM till 5:30 PM.

For the sweeping of inner roads, It starts at 4:30 am continues till 9 am. The Second shift starts from 2:30 P!
till 5:30 PM.

Sweepers are provided with jharoo (brooptendcarts, bamboo stick used to clean drains. They collect the
waste on road sides, which are then transported to the secondary collection point after that it is transported
to final dumping yard

4.3.4 Drain Silt

The waste generated from various sowsces disposeff in storm water drains and retained until it is
degraded and becomes a part of the drain silt .The drains are cleaned of the accumulated solid waste once
a week in most parts of the city. In few parts the waste is left unattended arahetl some times before
rainy season thus leaving the drains choked and there is no proper storm water drain off.

4.3.5 Secondary Waste Collection System
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Solid wastecollected from allhouseholdsand commercialsreasis being transferred to the49 pin point
locatonsdesignated in the townAll the collection pointare having cement bins but in damaged condition
The waste is then collected from the collection point and transported tawledumping sites.

There are 4 tractors with capacity of 2.5 taarsd 3 Autos with 1 ton capacity both takes 3 to 4 trips per day
2 in morning and 1 to 2 in evening. Apart from this, there are 8 push carts which are used in door to doo
collection process.

43.6 Solid Waste Transportation System

This section describethe workshop for maintenance of transportation vehicles, the transportation
equipment availablavith the Nagari Municipality, the routing details of these vehicles, and the cus@it
wastetransportation practices followed in the town

Workshop

At present, there is no designated workshop under the municipality. Repairing and other works of waste
transportation vehicles are outsourced locally

Transportation Equipment
The details of distribution of secondary collection infrastructure are tabulateavbel

Table9: Transportation Infrastructure available with th&lagariMunicipality

Type of Vehicle Number Capacity (In Tonnes)
Tractor 4 2.5
Auto 3 1
Push carts 8 0.2

Source: Discussions with officials NfagariMunicipality
Rouing of Vehicles

There is no specific route plan followed by the municipality for collecting waste. Both type of vehicles
(Tractors & Autos) are used for collecting waste from commercial and residential areas. The Municipalit
informed that there are no spfic routes followed by drivers as the location from where waste is to be
lifted keeps on changing on day to day basis. Allocation of fuel depends upon the route to be taken and nc
of locations to be visited by a particular driver/ vehicle. The driveesequired to make entries in log book
when they return from work regarding the amount of fuel used, no. of locations visited, timing, etc

Transfer Stations

Currently, there are no transfersagton present as part of the solid wastensportation proess inNagari
town.

4.3.7 Waste Processing and Disposal Mechanisms

Thissection describes the waste processing and disposal mechanisms, for each type of wastes, as adopted
the town. Various types of wastes were identified viz. combustiblegbigraddle and norbio-degradable
wastes

Dry Waste: The recyclable waste is segregated manually byprekers. . There are rag pickers who
segregate recyclables like plastic, pet bottles, iron and other materials and sell them to the private
operators. Sometiras waste lying on the dumping site is also burnt by thepialgers for decreasing the
volume of dumps
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Wet Waste:The biedegradable waste is not segregated either at the primary collection points, secondary
collection points, or dumping sites. Currentilgere is no processing of biodegradable waste and is dumped
along with other waste streams

Non-Biodegradable WasteStreet sweepings and drain silt is a major constituent of the-lmodegradable
wastes. This type of waste is disposed off at the dumpites along with other wastes without any prior
processing

Disposal of WasteThe solid waste generated in the town is disposed at two locations in the town. At
present, there is no waste processing facility as well as no scientific disposal method dilewgd, the
garbage is left open for the natural decomposition. The dumping sites are located besides Railway Gat
Ekambarapuram and near Kushathala river of 2 acres each and are 5 kms and 2 kms respectively from t
center of the town.

Since existing @ trenches are not engineered landfills, therefore they are also prone to ground water
pollution, soil pollution, vector nuisance, odor problem, besides becoming breeding grounds for mosquitoes
flies, etc. The leachate generated may cause unsanitaryitiméh the surroundings

4.3.8 Quantification of Solid Waste

Quantificationof solid wastegenerated was carried out by IPE Global separately for different sources of
generation such as residential, commercial establishments, hotels/restaurants/Dhabatutional, street
sweeping and drain clearg etc. Waste quantities of solid wasiee essential as:

1 It provides the basic data on which the management system is planned, designed and operated.

9 The changes/trend in composition and quantity of waste avgeriod of time are known which help in
future planning.

1 It provides the information for the selection of equipment and appropriate technology.
1 Iltindicates the amount and type of material suitable for processing, recovery and recycling.

9 The forecast trads assist designers and manufacturers in the production of vehicles and equipment
suitable for the future needs

The waste generation rates have been worked out on the basis of field surveys, waste sampling an
discussion with the different waste generasoand the officials of Municipality. The results of the study are
set out in this section

Residential

An exhaustive survey, for seven consecutive days, was carried out for 80 residential establishments so as
assess the per capita waste generated. Huevey included residential establishments under different
income groups, viz. Low Income Group (LIG), Middle Income Group (MIG), High Income Group (HIG) a
Economical Weaker Section (EWS) characterized as per standard of living conditions prevhatetbwnt
Based on the survey conducted for domestic householdd analysis done, per capita solid waste
generation is estimated for each of the households at 255.5 grams/capita/day.

Table10: Household Waste Generation iNagari

Projected Population in 2015 Average of Total solid wastgenerated from H/Hs (In TPD)

70616 18.04
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Source: Field survey done by IPE Global

Municipal ®lid waste generations from the households are around 18.04 TPD in Nagari town as per
projected populationof year 2015.As per Municipality Records, 13 TPD of waste is generated from
households. The same has been taken for the design of proposed system.

However, it is to be noted that these establishments are scattered over the town i.e. respective income
groups are not a domain of particular zone/area but are spread over the town. Hence, the waste generatec
differs on a daily basis. Further, waste generation per capita obtained for different groups does not include
street sweeping, drain silt and constructidebris. The residents belonging to the residential establishments
do not segregate the waste source as well do not keep the two bin system

Commercial Establishment (Shops, Offices, Institutes, Hotels, Restaurants etc.)

The waste from the commercial esta@hments like shops and offices, wholesale and retail stores, Paint
shops, and general stores, institutions and hotels/restaurants/dhabas have been considered in this categon
The number of commercial establishments are given in the below. In ordeséssithe waste generated by
these establishments, field visits and field assessment surveys were carried out in the commercial area
Discussions were also held, with the shop owners on the amount of waste generated by each of them an
disposal practiceddence, based on the survey the waste generation of the commercial establishments has
been quantified

Tablel1: Solid wastegenerated from Commercial Establishmentsitagari

Establishments No. of Units Average Waste Total Waste
Generation Fadir in Kg Generated (TPD)
Commercial Shops 706 2 1.09
Hotels/Lodges 27 10 0.27
Restaurants 2 48 0.1
Schools 10 28 0.28
Colleges 10 8 0.08
Government 6 30 0.2
Vegetable/Fish Market 3 600 1.8
Celebration House (Banquet) 5 200 1

Total 48

Total commercial waste generation in Nagari town is estimated approxith8t&PD.

Street Sweeping

Street Sweeping waste is mainly an inert waste comprising of dust, sand and stones. This waste also conta
litter, dry leaves, plastic, paper and aninvehste. Currently, most of the waste generated in the town is
collected as street sweeping, since wastes from majority of residential and commercial establishments ar
discarded on and along the roads. It is therefore not possible to accurately assegadiigegeneration rate

from street sweeping. However, based on the discussion with the sweepers and sanitary staff, it wa:
estimated that average waste is in the range of 25 kg/km/day for double roads. For the total 73.64 km of
road, it is estimated that 8. TPD of street sweeping wastes are generated.

Tablel2: Street Sweeping Waste iNagari
Category Waste generation Total waste

factor in kg generation (TPD)
Street Sweeping Wast 73.64 kg/km/day 25 1.8
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Drain Silt
Tabk 13: Waste generated from Drain silt

Category Unit Waste generation Total waste generation

factor in kg (TPD)
Silt from small Drain: 56 kg/km/day 28 1.6
Drain cleanings are the major components of waste in urban are&srdtmoved by municipal workers on
daily basis and/ or as and when the drain gets choked. The silt so removed is disposed off on the dumpir
IANRdzyR 2NJ 2Ly ftFyR 2y GKS 2dzialANIa 2F GKS OAi
cleaning 6 streets and drains. Waste quantification for the drains is also taken similar to the street sweeping
wastei.e.1.6 TPD

Tablel4: Total solid wastegenerated inNagari

Quantity (TPD)
1 Households 13
2 Commercial &ablishments 4.8
3 Street Sweeping 1.8
4 Drains 1.6
Total 21.2TPD

4.3.9 Characterization of Waste

Physical and chemical composition of solid wastes varies depending on sources and types of solid wastes.

Without Silt¢ 19.6 TPD

With Silt¢ 21.2TPD

Figurel2: Physical Characterization of solid waste in Nagari town

Information and data on the physical compasi of solid wastes are important in the selection and
operation equipment and facilities, in assessing the feasibility and in the analysis and design of dispos:
facilities. Waste composition, moisture content, waste density, temperature and pH aretampas these
affect the extent and rate of degradation of waste. These are determined on components of solid wastes.

Physical Characterization

Samples were collected from different service command areas viz. households and commercia
establishments and eighted average was calculated for physical characterization (results are given in the
table).An approximate waste from 80 households were collected and segregatsiteofor estimating
physical characterization and waste from commercial areas is algey&d in the similar way.

In order to quantify and characterize theolid waste project team did detailed survey of the town. In
summary, the physical composition of waste excluding drain silt is given in the table below. The
characterization has been de excluding drain silt (41 TPD) as the same is considered to be of completely
inert nature and to be disposed in lelying areas.
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Tablel5: Physical characterization of solid wasite Nagari

Waste Characteristics Percentage (%)

Bio-degradable 51.9%
Recyclable 29.5 %
Coconut 4.3 %
Horticulture/Dry Leaves 2.9%
Inert Waste 11.4 %
Total 100%

In summary, the physical composition of waste excluding drain silt is given in the table. The characterizatio
has been done excluding dnasilt as the same is considered to be of completely inert nature and to be
disposed in lowying areas.

The major proportion of the waste is biodegradable followed by recyclable waste comprising of plastic,
paper, glass, metals, tetra pack, rubber deather. Interestingly, coconut consumption is higher because of
the unique food habits.

M Bio-degradable

m Recyclable

m Coconut
Horticulture

M Inert Waste

Figurel3: Waste composition in Nagari Town

Chemical Characterization of the Solid Waste

Information on the chemical composition of solid wastes is important in evaluating alternative technology
for processingnd recovery options.

The methodology for chemical characterization is adopted keeping in consideration the utilization of the
results at later stages of analysis for finalizing the processing technology. The methodology is describe
below in detail:

1 Onesample of the Mixed Waste from the secondary collection points, existing dumpsite and transit
point (transfer station) was collected. All these samples were taken from the inside and outside of solic
waste heap and thoroughly mixed to avoid homogeneity.

1 One sample of Biegradable waste was collected from the households in segregated form during the
primary collection of waste in early morning (only from the lead ULBS).

1 One sample of Dry Waste from the households and one sample from the commercial wargte w
collected in segregated form. These two samples were mixed thoroughly to make further one composite
sample (only from the lead ULBS).
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Tablel6: Various Chemical parameters of solid wasteNagaritown

Parameters analysed Unit Mixed Waste
Moisture % 36.8
Calorific Value Kcal/Kg 1349
pH - 7.89
C/N Ratio - 40
Organic Carbon % 32.8
Total Solids % 37.1
Nitrogen % 0.82
Phosphorus as P205 % 0.6
Potassium K20 % 0.55
Bulk Density Kg/m3 372

4.3.10 Waste Projections

Not only the present scenario but future demands assessment is also carried out based on the projectec
population. The average quantities of waste generation based on the design population of Nagari including
total waste generation. Assumption for per capita incee@staken 1.3 grams per annum.

Tablel7: Waste projections

Year Projected Per capita per year generation waste Per capita Total waste
Population  with 1.3 % increase per capita quantity in  generation (in  quantity in
per year as per MoUD MT/ Day kg/ Day) MT/ Year
Guidelines
2015 70616 109.62 21.21 0.3003 7741
2025 102825 124.74 35.14 0.3417 12826
2035 141595 141.94 55.06 0.3889 20097
2045 186924 161.51 82.71 0.4425 30189

4.3.11 Solid WasteManagement System in Nagaown

This section describes thé&olid Waste Management and Handling System prevalent in the town. The
management system is headed by the Commissioner itself and the work is undertaken by the staff under hi
guidance. According to Municipality, there is a shortagsamiitary staff in the municipality.

4.4 Gaps in Existingdiid Waste Management System

There are very detailed and specific criteria for managementuricipalsolid waste. It includes guidelines,
guidance notes and specific work standards to be addbgig municipal personnel or personnel involved
with solid waste management (directly or indirectly) for organized SWM practices (starting from waste
collection, segregation, transportation, to environmentally safe waste disposal practices).

Some of the gnificant gaps observed by project team are as under:

4.4.1 Segregation at Source is well practiced

There is no practice of waste segregation into biodegradables andiotiegradables in Nagari. TReoject
team identified that these generators (housdtls, restaurants, shops, etc.) dump mixed waste into drains,
common points and secondary collection points which finally reaches to dumping yard.
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As perSWM Rules 2016, the waste shall be segregated and stored at the source in three separate stream
namely bio-degradable, nofbiodegradable and domestic hazardous waste in suitable bins. The sanitary
waste shall be suitably wrapped and stored in the same bin meant for dry ebiodegradable waste. The
other special kinds of waste i.e. Construction and Ddéinal (C&D) and horticulture waste shall be
separately stored at the waste generator premises and shall be disposed as per the local authorit
directions

4.4.2 Primary collection of solid waste

There is a partial door to door collection system prevaleniNagari. The waste collected from various
sources is mixed waste including road sweepings and drain sludge, which reaches the dump site. Waste frc
households which are not covered under door to door collection system and other establishments are
thrown on the open dump sites or in theunicipalbins unsegregated due to this. By and large, crude
dumping of waste is done in the town without following the principles of scientific sanitary land filling.

The sanitary workers do the street sweeping, colldretin silt and waste heaps from roadsides and dispose
them off at a nearby open dumps. These unorganized disposal methods have resulted in accumulation c
solid waste on roadsides, vacant plots, in low lying areas and storm water drains.

As per SWMRules P16, there should be door to door collection of segregated solid waste from all
households including slums and informal settlements, commercial, institutional and othereniential
premises. From mukstorey buildings, large commercial complexes, safiousing complexes etc., the
waste may be collected from the entry gate and any other designated location.

4.4.3 Secondary storage of solid waste is unorganized

dustbins and uncleared overflowirdumper bins are placed L
for secondary storage ofolid waste In the absence of}
proper secondary storage facility fosolid waste it is
dumped at any location in the vicinitg drains, street

causing environmentally hazardous & unhygienic conditiof
across the city, thus creating conditions for breeding
mosquitoes, grazing by cattle.

Separate coloured bins with proper distinction at t
seconday storage location for biodegradable and nRorp
biodegradable and recyclable/ combustible wastes. The b
must be covered and cleared at the scheduled time }
prevent storage of waste for a long time and to avoig eis Secondary Collection of solid waste Naga
littering of waste outside the bins. Binsahd be placed at town

each colony or locality and must be accessible by each households and commercial areas. The bins 1
storage of biedegradable waste shall be painted green, those for storage of recyclable wastes shall be
printed white and those for theterage of other wastes shall be printed black

4.4.4 Solid waste is transported in open vehicles
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It was observed that solid waste is transported in open three wheelers/ open trucks. The Project team
observed that these open vehicles are overloaded withstea resulting in road littering during
transportation. The loading and unloading of waste is done manually and municipal workers involved in thi
FOGAQGAGE R2 y20 dzaS lye tSNAR2YIFf tNRGSOGAZ2Y 9l dzA
The waste transportatio vehicles must be covered at all times expect while loading and unloading activities
and the loaded waste should not exceed the capacity of the waste transportation vehicles.

445 Collection and disposal of construction waste is not appropriate

Thecongruction/ demolition waste generated by local residents is disposed off in operdylng areas in
the vicinity, privately.

As per SWM Rules 2016, C&D Waste shall be separately stored at the source of waste generator al
disposed off as per the Construmi and Demolition (C&D) Waste Management Rules, 2016

4.4.6 Disposal of solid waste is not appropriate

Thesolid waste collected from various sources is disposed off in open dumpsites indiscriminately without
segregation or preprocessing. There is no eegiad sanitary landfill site for safe disposal of solid waste.

According to internationally accepted norms, biodegradable waste shall be processed and converted intc
compost; recyclables shall be segregated and stored separately to be processed by seogclazardous
waste/ biomedical waste be dumped along wifknlid Waste construction waste to be segregated and used

for filling low lying areas and only remaining waste shall be dumped into engineered landfill facility without
creating nuisance or hawmh to public health or safety, such as breeding of rodents and insects and
contamination of groundwater.

4.4.7 Slaughter waste is mixed with theolid Waste

Wastefrom slaughter houses is dumped along with aid waste
As such, there is no provisioorfsegregation and safe disposal.

Slaughter house waste should be collected separately and dispg
off by controlled incineration, burial, anaerobic digestion, or oth
approved processing methods.

4.4.8 Manual handling of solid waste

Municipal workers imolved in primary collection ofolid wastedo
not use any Personal Protection Equipment (PPEs) such as|
masks, disposable gloves, boots, hats, and proper safety clotl
(sturdy colored uniform) to avoid direct contact with waste arf ‘ . N

reduce the likehood of onthe-job injury. Figure16: A localite Promoting Swachch
Bharat
4.4.9 Lack of awareness among city residents and civic authoritie

The municipality is responsible for managisglid wastein all the towns. However, due to absence of
requisite policy, they are ignorant of internationally aptsd best practices for implementation of robust
system. The current state of affairs indicates that a change is needed and municipal officials need t
understand the environmental, social, and economic implications of an unorgarsedid waste
managemensystem. Likewise, public participation is very essential in successful implementationsofithe
wastemanagement plan in any town. Though, the towns have organized IEC programmes on their own fo
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g
-

creating awareness in people but the same is not scaied
Therefore, a planned and concerted effort is required to bril
about awareness among the public and make them realize tt
responsibilities as individuals and as a community on the whe

In summary, public awareness, community participatic e
transpaent administration, accountability at all levels is th . o
need of hour so as to ensure success of @ojid waste i

management plan. — TR i
4.5 Good Practices pertaining to Solid Waste Managemen

Overlooking at good practices is as important as identifying 1 A QU
loopholes in the system to robustly link the proposed syste ey

with the local requirements. As per team interactions with tr T T
Municipality, there has been many innovative ways to promc —
U T

cleanliness and improve solid waste management system
Andhra Pradesh whicis worth mentioning.

45.1 Bin Monitoring System
] o ] o Figurel?: E Suvidha Application
Bin Monitoring System is an application developed &

Governmentof Andhra Pradesh (GoAP). The system is implemented througgit®©fReal Time Monitoring
System (OSRT) in all the ULBs in Andhra PradéistheAsecondary collection points are marked and
monitored for daily lifting of garbage through a weHtablised network of sanitary inspectors and
supervisors. The bins are reported cleared,-dletared or not reported daily by the designated sanitary
inspector. The application is monitored by the municipal minister directly.

4.5.2 EGovernance

Giventhe diversity of the functionality and platforms of the existing applications, it was recognized that
there was a need to develop a comprehensive andgraged solution that meets the requirement of the
ULBs across the State and thereby provide an opportunity for an "integrated view" of the data. The neec
was also stimulated by the fact that an integrated view offers a better scope for management infarmati
and decisiormaking. Solid waste management is also a part of the samgevernance platform to be
implemented by all ULBs. The tracking of dumping sites and digitising route plans of municipal vehicles
envisaged to be instigated under the same plan.

4.5.3 Bin free City
TS 02y OSLIJi 2F &a. Ay FTNBS OAGee 02YSa FTNRY KI @Ay13
need of secondary collection points/dustbins. Many towns in Andhra Pradesh are looking forward to this

concept and implementingvays to strengthen their door to door collection system. The practice was most
evident in Kavali and Punganur where many dustbins have been removed in past few months.

45.4 Adarsh Wards

Adarshwards are the wards selected on pilot basis for the implemgomaof door to door collection and
segregation of waste. Municipalities have developed phase wise plan to scale the coverage of services fro
pilot stage to city level.

4.6.5 Hundered days Sanitation Program
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Expanding Horizom Ennching Lives



AndhraPradeshUrban Finance& Infrastructure DevelopmentCorporation(APUFIDC)

Preparation of Detailed Project Report for Solid Waste Manageme

Gl dzy RNBR RIF&a { I yAull Sahitatin drivdBcaeNtb pfamotd ceantinesy ang iRcrease
awareness about handling solid waste amongst the local people and sanitation department. The drive tool
place in the municipalities and people were provided knowledge about segregation of wastésand
significance for processing and generating value out of the waste.
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