FINAL REPORT

Andhra Pradesh Urban Finance & Infrastructure
Development Corporation

Detailed Project Report
on
Municipal Solid Waste Management
for
Rajam

s;num W / / /Amnnlnondu
"’&K GLA }w{mﬂm'

J’
_’/ Baybnodra

Prepared & Submitted by:

FEEDBACI:! IN‘H:{.A.
Feedback Infra Private Limited
in JV with

Eco Save Systems Pvt. Ltd Ef

October 201 6




DPR on MSWM fBajam FinalRepor

Contents
1 EXECUTIVE BUMMARY. ... eeeee et e et srees s e e e e et s e e s eatan s e e e esbmmmsannaeeeees 4
1.1 INTRODUGCTION. ...ettuueeieittieeeeettuieeeseessstsneeesesssneessssnnnsssnseesssssaseesssssnnsesnnneesessnneeesessnnseesessfh
1.2 QURRENT QUANTITIES AMSWIN RAJAM ARE.......iitiiiiiiieeii e e ceeee e e et ee et e e et e e e samaeeseaneeeaas 4
1.3 PROJECTED QUANTITIEFEMSWIN RAJAM ARE.......uiiiiieeii et e et e e e e e e e emea e eaaans 5
1.4 PHYSICAICOMPOSITION OMSWIN RAJAM IS .. .ciniiiiiieiie e eteee et e et e et e et e e eenmta e eenn e ees 5
1.5 COLLECTIONSYSTEM OF WASTE ..tuuueeitttinieetettunieeeeesesesstnseessstnnaeessssumnntanseesestnnteesssrnnseessennrens 5
1.6 PROCESSINGECHNOLGIES ANLANDAREA REQUIREMENT ... ..ivvviiieeeeeiiieeeseermeesnieeeeeannnneeeeensd 6.
1.7 [ 1O N | =02 @ 0 11 AN 6
1.8 PROJECBTRUCTURING. ... ...t eee e e e e e et e e eeaans 6
2 INTRODUGCTION . ... iiiitiieee ettt eeeee et e e e e et ee e e e s et easee e e e e s eab s eese st eesssnnnsssaneessssanaaeeees 7
2.1 INTRODUCTIONOTHEPROUJECT ... .ottt e e e e e et e e eaaae e 7.
2.2 URBANIZATIONN ANDHRAPRADESH.......iiiiiiiee et evemme e 9
2.3 PROBLEMASSWVITH SOLIDWASTEMANAGEMENT........ooiiiiiiiiieeeeeeeeee e 10
2.4 STATUSOFSOLIDWASTEMANAGEMENT......oiiiiieeece e 11
2.5 PRESENTPROJETDETAILLS. ... oottt ettt e et seeee s e e s et s e e s eeban s e e e eesannns 12
2.6 OBUIECTIVES . ... ittt ee et e e e e et e e e et e e e e s et e eaanns 13
2.7 SCOPBIFWORK ...ttt e e et e e e et e et e e e st amaeeeeaa e s et e eeaans 14
2.8 STRUCTURDBFTHEREPORT.....oeiiiiiiie ettt eeeee et e e e e e e eaans 16
3 PROFILEDFRAJAMIOWN.....ouuiiiiiiiii et eeeee e ettt e e e e ettt e e e s esvmmmst s e e s eeban s e e eeebanaeeannneaes 17
3.1 LANDUSEPATTERNOFRAJIAM. ... oottt ettt e et seee e e e e s et e e e e e aaaaeaeees 18
3.2 DEMOGRAPHIEEATURE®FRAJAM. ...ttt e 18
3.3 POPULATIONGENERATIONRENDS.......cotiiiiiiiiee et eee e e e e 18
4 ASSESSMENJDFTHEEXISTINGSOLIDWNASTEMANAGEMENTBYSTEM........ccvvveeennee. 22
4.1 INTRODUGCTION . ... ittt eeeee et e et e e e et e e e s st s e e s eeba e e s eeenseebaaeeeeerannnns 22
4.2 SOURCEGFSOLIDWASTE. ... oottt et eee e e e e e e eemmaas 22
4.3 MARKETSRESTAURANTRARKSANDOTHERCOMMERCIARG3 41 " | ) 3 ( - %. 438
(] A S PRSP PRTPR 23
4.4 STORAGBIFWASTE. ....e ettt reee e e e et e e e e et s e e s saemmraan e eeeees 27
4.5 EXISTINGCOLLECTIOMNDTRANSPORTATIONYSTEMBYRAJAMMUNICIPALITY......30
4.6 TREATMENTANDDISPOSAIDFWASTE ... ... e 31
5 WASTEQUANTIFIATIONANDCHARACTERIZATION. ...t 37
51 INTRODUGCTION. . ettt ettt ettt e ettt e et eee e e et e e eat e e et e e e et e e smmmsa e e san e s aaseeeanessansannestnseeenneesnnnennnns 37
5.2 QUANTIFICATIONDFWASTE .....ccitetiiie ettt eeee e e s e e e e e e e e e eeaeeennnnn 39
5.3 WASTEQUANTIFICATION. ...ttt s e e e s e e e e e e e e ananeeas 43
54 COLLECTIOMFFICIENCYOFRAJIAM. ...t eeme e 45
55 FUTUREGENERATIONRENDS. ... oo ne a0 4D
5.6 WASTECHARACTERIZATIORHYSICAICOMPOSITIORMFWASTE......c.ccovieeeeee. 48
6 COLLECTIOMNDTRANSPORTATIORLAN. ... oottt eee e 50
6.1 INTRODUGCTION . ... ittt eeeee et e e e e et e e e e st e e e s saba e e s eenneeebaa e eeeerannnns 50
6.2 OVERVIEWOFTHERECOMMENDEDE&TPLAN: ...ttt eeeeee et 51
6.3 SEGREGATIOANDSTORAGBEFWASTEAT SOURCE..........cvvii e 52
6.4 PRIMARYCOLLECTIONDFWASTE .......cccei e et e e e e 55
6.5 SECONDARSTORAGE:. ... oottt e e e e e e e e e e et e e eenmnaneeeen 58
6.6 SECONDARTZOLLECTIOMNDTRANSPORTATION: ...t 58
6.7 INFRASTRUCTURREQUIREMENFORTHEENTIREMUNICIPALITY......cooiiiiriiiiieeees 58
7 IDENTIFICATIONDFMSWPROCESSINGECHNOLOGIES........ooieeeeeeeeeee e, 62
7.1 INTRODUGCTION. ..cuu ettt ee ittt eeti e e et iee e e e et e e et eeetaeeeat e essmmmsaeessaneeesnsassnnsestnnsanneesnsersnneessnneesnnnsd 62
7.2 MSWPROCESSINBECHNIQUES. ....uuiituiitiiteetettieeettestsstsenestsst e sanee st sssesteesnessnsesnssnnnss 62
7.3 SELECTIONMDFTHEMOSTSUITABLETECHNOLOGKFORRAJAM......covvieieeeeeeeeeeee 69
8 WASTETREATMENTFACILITY. ..ot veemene e e enne e enneeennee e LD
8.1 INTRODUGCTION ... .cctiiiee e ettt e e e et ee e e e e e e e e et e e e s e s semmtaeeeeanseennneeeen 71
8.2 SITEDESCRIPTION. ..ottt et e ettt e e e eeme et e e e e ettt eeeee st eaaeeeesesannaaaees 71
8.3 AREASTATEMENT ... ettt eeee e e e s et e e e s e et e e e e e bbmmmtan e e eeerannnns 12
8.4 CLOSURBFDISPOSAISITEANDLANDRECLAMATION......ccvviiieiiiiiieieeieieemeeieeeeeeeveenn 2

Page P

Feedback Infra Pvt. Itd
in JV with Qe
Eco Save Systems Putd FEZDBACKK INFRA LTT



DPR on MSWM fBajam FinalRepor

8.5 PLANNINGANDDESIGNDFTREATMENTPLANT ...ttt et eeeeee et et e eeemeeeeeeeee et eeneeneene e 72
9 PLANNINGANDDESIGNDF SANITARYLANDFILL. ..ottt eeeeeee et 97
10 PROJECTOSTING. ..ot ettt eeeet et eeeee et oot e e et eee et et e eeaee et eeeere s et eeeeeeeeeeneenreeeeeeeeeenes 98
10.1  INTRODUCTION ...t toeeteet ettt eeeee et e et ee e et e et e e et eaees et et eeeeeeeeeeeeeeesemeee et eeeeeeeeeeeeins a8
10.2 CAPITAL COSTOFMSW COLLECTION& TRANSPORTATION......ecvvireeeeeeeereeeereenn, 98
10.3 OPERATION& MAINTENANCE COSTOFMSW COLLECTION& TRANSPORTATION
...................................................................................................................................... 99
10.4 CAPITAL COSTOFTREATMENT & DISPOSAL .....oovtiteeeeeee et eeeeeeeeeee et 99
10.5 OPERATION& MAINTENANCE COSTOF COMPOST.....cveeeeeeeeeeeeeeeeeeeeeeeeeseeen e, 101
11 MODESOFPROJECEXECUTIOMNDFINANCIALSTRUCTURING. ....oveveveeeee e 102
11.1  POSSIBLIPPPOPTIONS. ....oeeeeett ettt et eeeeeeeee et et et et eee e et et e rameeseeteese et eee et eeeeseeseeasanean 102
11.2  PROJETFINANCINGOPTIONS. ....ooteteeeee et et eeeeeeeeeee et ae e e e et eeremeeseeeeee e aneneeeeenens 105
11.3 OURSUGGESTEPROJECEXECUTIOMINDFINANCIALMODELSORAP.......cccen..... 107
12 INFORMATIONEDUCATIOMNDCOMMUNICATIONEC) ........cotieeeeeeeeeeeeeeeeses e 108
12,1 INTRODUGCTION: .ottt ettt ettt et eee et e et et et e et e et et tetee e et et e eeeete et e e et e reeee e e eeeeeeeeens 108
12.2  IDENTIFICATIONANDORIENTATIONDF2 %3 ) $ WVELRARECOMMITTEES......... 109
12.3  IDENTIFICATIONANDMOBILISATIONDFNGOSORSOCIAIWELFAREGROUPSIGO
INVOLVEMENT ...ttt ettt ettt eeeee et ete e et et e et et eeeee e e eteee e s eeeeeeereee e raeneeeneeeereereenens 111
12.4  ORIENTATIONDFKEYPERSONALITIESOCIAIACTIVISTRANDPOLICYAKERS
INVOLVEMENTOFPROFESSIONACOMMUNICATORS .....oovteveeeeee et et 113
12.5 CONDUCTBANITATIONCAMPAIGNS. .. .ooeeieeee et ettt ettt eee e ee e 114
12.6 MEDIACAMPAIGNINGNDENVIRONMENTAIAWARENESS......ccoeiiiieeeeeeeeeeeee e 115
13 CAPACITBUILDING. ...ttt eeeeee ettt ettt et eteet et et e et e et et et et e s eeeeeenee s 119
13.1  INTRODUGCTION ...ttt ettt eeee et ettt e ettt eeeet e e et e et et et e s e eeeeeaenee et eereeeeenes 119
13.2  CAPACITBUILDINGMETHODS .....octttiee oottt eeeetee ettt ee e ereeseeeee et eeeeeeeeeeeaeeae e 119
13.3  CAPACITBUILDINGIN SOLIDWASTEMANAGEMENT......veoveeteteeeeeeeeseeeeeeeeeeeeeeeena 119
13.4 STRATEGIERAMEWORHKORCAPACITBUILDING......ccoeoteeeeeeeeeeeeeeeeeeeeereeeeenee e 120
13.5  TRAININGNEEDS: ... oottt eeeee et et eeeaee et et e et e e et et et eeeee e eae et et et eeseeteeeeereemseeeeeeeeeeeens 120
13.6  PROPOSEBOURSEONTENTEORTRAINING .....coteteeeeeee et et eeeeeeeeeeeee e eeeeeee e een 120
13.7  MANAGHBIENTINFORMATIONBYSTEM....oioutouteeeeeeeeeeeeeeeeeseeeeeeeeeeeee et eeeeeeeeeees e e 122
13.8  MONITORINGIFSWMSERVICES: ... .cviteteteeeeeeeeeeeeeeee et ereeeeee et eeeseenesseeeseeeeseneenens 125
Page B

Feedback Infra Pvt. Itd
in JV with Qe
Eco Save Systems Putd FEZDBACKK INFRA LTT



DPR on MSWM fBajam FinalRepor

1.2

EXECUTIVE SUMMARY

Introduction:

Rajamis a town in Srikakulam district of AndhraPradesh. For this the
Administration of Rajam has taken right steps to implement proper solid
waste management programme towards full compliance of MSW Rules 2000
(MOEF,GOI) in Rajam in line with national objective of SWATCH BHARATH
MISSION, arestigious project of Government of India.

Andhra Pradesh Urban Finance & Infrastructure Development Corporation
has taken initiatives for implementation of solid waste management
programme in Rajam Municipal town and up gradation & systematization of
RaAl - Ol EAEPAI OI xT1 60 OOAAT xAOOA AU
processing & disposal facility.

M/S Feedback Infra (Pvt) Ltd in Joint Venture with Eco Save Systems (Pvt)
Ltd. have been selected and appointed as consultant for preparation of DPR
on SWM for the Rajam Municipal town.

The total area is 25.76 Sg.km anthe population of Rajam municipal town as
per census 2011 is 42,123 this means a Density of 1636 persons/Sq.km.
Rajam Municipal Corporation is conducting scientific processing and disposal of
solid waste in the entire municipal town.The current municipal administration is
carrying out Collection & Transportation functions.

The need for proper MSW collection &ansportation as well as processing &
disposal has been realized by all the residents, shop keepers, service
providers and the hospitality industry.

As per the field survey, it is noticed that the per capita waste generation is in
the rangeof 0.30-0.32 kg/per capita/day and total quantity of solid waste of
the Rajam municipa town is 16 Tonne/day, out of which about 10.8 MT/day
or 67% is generated by Domestic Household, Commercial Establishments
waste.

Current quantities of MSW in Rajam are:

1 Residential and commercial 10.8
area

2 Market Waste 1.2

3 Street sweepings and Drain 0.7
cleaning

4 Hotels & restaurants 0.5

5 Marriage/ Function halls 0.3

6 Commercial Establishments 15
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1.3

1.4

15

7 Hospitals/Health centers 0.3
8 Construction waste 0.08
9 Institutions 0.2
10 | Temples 0.2
11 Meat Stalls 0.2

Total 16.0

Projected quantities of MSW in Rajam are:

1 Year 2020 61451 0.34 7,626
2 Year 2030 93307 0.39 13,282
3 Year 2040 141676 0.44 22,236

For planning of processing & disposal facility, the MSW has been considered
as 20 MT/day.

Physical Composition of MSW in Rajam is:

1 Organic Waste 51%
2 RecyclableWaste 25%
3 Inert Matter 24%

Collection System of waste

Door to door collection services includes collection of waste from households
and commercial establishments, markets and other waste generating sources.
Presently segregation and door to door garbageollection is being carried
out in all wards by using bins and pushcarts and sometimes small
compactors. For slums, small size wheeled community dustbins are placed
outside the slum.. At Present Rajam ULB h&€ nos. pushcarts and 20 nos.
tricycles.

The waste dumped in open places is loaded manually or with the help of
loaders (in case of huge accumulations) in trucks/tractors. From here
Tractors will transport the Garbage from storage point to dump site.

There are 47 out sourced workers working in Rajam. Each area is manned
with adequate number of sanitary workers with adequate required facilities
like waste bins, cycle rickshaws, push carts, etc are provided to each of the
sanitary workers to cover total houwseholds in Rajam.

Secondary collection system is to store the waste. Waste is temporarily
stored in the secondary collection points prior to its transportation to
transfer station and disposal site.

Transfer station located at town road for secondaryransportation of waste.
Page b
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1.7

1.8

Processing Technologies and Land Area requirement:

Various processing technologies have been considered for use in Indian conditions.
The accepted technology is based on

1 Technology Reliability Criteria
1 Environmental and Social Acceptability Criteria
1 Waste sustainability Criteria

Below are the technologies which have been adopted for SWM for Rajam
municipal area:

1 Anaerobic Windrow Composting
1 Refuse Derived fuel( RDF) used to generate Power (WTE)
1 Sciertific land filling

Disposal of inert material into a scientifically designed landfill and MSW
Treatment Plant shall be proposed aGarraju cheepurupalliwith total area of
the site is around 4.53 acresThe site is 10 Kms far from Rajam city

Project Cost

The Total project cost required for Rajam Integrated waste treatment plant is given
below:

1 MSW collection & Transportation 130.09

2 MSW Treatment & Disposal (Composi 482.0
Plant)

3 Contingences 00.0
Total Project Cost 612.09

The above includes vehiclegequired i.e. Autos at 2 number, Push carts at 147
number, Waste Bins at 50 number an&ear End Loaders at 2 number.

PROJECT STRUCTURING

Three project delivery system including BOT, BOOT, and PPP aegamined
according to their nature, advantages, disadvantages, scope of application, and an
analytical comparison is made between them

DesignBuild
DesignBuild-Operate
Build-Operate Transfer
Build-Own-Operate
Wrap Around Addition
LeaseDevelop-Operate

= =4 4 A4 A A
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2 INTRODUCTION
2.1 INTRODUCTION TO THE PROJECT

Municipal solid waste management is an important as it impacts health,
environment and aesthetic society if it is not managed properly. Hence to
improve quality and standard of living in the state, the Government &fndhra
Pradesh (GoAP) has proposed to strengthen the Municipal Solid Waste
Management system covering collection, segregation, recycling,
transportation, processing and disposal with option for composting, waste to
energy, disposal in all 110 urban local &dies (ULBs) in Andhra Pradesh,
which is in line with national objective of SWATCH BHARATH MISSION, a
prestigious project of Govt of India.

The Swachh Bharat Mission (SBM) emanates from the vision of the
Government articulated in the address of The Presaht of India in his

address to the Joint Session of Parliament on 9th June 2014:

O7A 1606006 110 O11 AOAOGA OEA ETAECIEOU 1 £
spaces littered with garbage. For ensuring hygiene, waste management and
sanitation across the nationA O3 xAAEE "EAOAO -EOOEITS®6
This will be our tribute to Mahatma Gandhi on his 150th birth anniversary to

AA AAT AAOAGAA ET OEA UAAO ¢mpwbd

SBM is being implemented by the Ministry of Urban Development (M/o UD)

and by the Ministry of Drinking Water and Sanitation (M/o DWS) for urban

and rural areas respectively.

Mission Objectives

Elimination of open defecation

Eradication of Manual Scavenging

Modern and Scientific Municipal Solid Waste Management

To effect behavioralchange regarding healthy sanitation practices
Generate awareness about sanitation and its linkage with public health
# ADAAEOU ! O6ci AT OAOCETT & O 5,"80
To create an enabling environment for private sector participation in
Capex (capital expenditure) and Ope(operation and maintenance)

Noogrwd PR

Mission components

1. Household toilets, including conversion of insanitary latrines into pow
flush latrines

Community toilets

Public toilets

Solid waste management

IEC & Public Awareness

abrown
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6. Capacity building and Administrative &Office Expenses (A&OE)
The Guidelines for Swachh Bharat Mission (SBM) are enclosed as Annexure.
Swachha Andhra Corporation (SAC) :

Swachha Andhra Corporation was incorporated from 1st May 2015 with a
goal to achieve the "Swachh Bharat Mission" campaign lacied on 2nd
October 2014 by Hon'ble Prime Minister of India. Swachha Andhra
Corporation has the mandate to fulfil the Mahatma Gandhi's dream of
"Swachh Bharat" by eliminating open defecation, eradication of manual
scavenging, Solid and Liquid Waste Managemt, Information, Education and
Communication and Capacity Building activities to maintain the cleanliness
and hygiene in urban and rural areas of Andhra Pradesh. Swachha Andhra
Corporation is taking up the activities of construction of Individual
Househod Toilets, Community Toilets and Public Toilets. For scientific
processing and disposal of municipal Solid waste, waste to energy projects
and waste to compost projects are taken up under public private partnership.
To tackle the Construction and Demolitio waste, C&D waste processing
plants are under development through public private partnership mode.
Steps are also taken to reclaim valuable municipal old dump sites through
process of biemining. With political will, backed by a dynamic team and
massive sipport from citizens, the Government of Andhra Pradesh is all set to
achieve universal access to Sanitation and thereby make the Urban and Rural
areas Smart, Clean, Safe and Healthy.

The GOAP intends to institutionalize a holistic Integrated, sustainable
environment and ecofriendly Municipal Solid waste Management System in

the urban local bodies (ULBs) of the state. In view of this, Government has
appointed APUFIDC a government entity and nodal agency for the
development of projects in Urban Infrastructue. APUFIDC will be

OAODPI T OEAT A &£ O POAPAOAOGEIT 1T £ AAOGAEI AA
OOAOA T /&£ "1 AEOA 0OAAAOE8 ' O PAOO 1T £ OEA
divided in to 5 zones and APUFIDC invited Request for Proposal (RFP) from
empanelled consultants to prepare Detailed Project Report for Municipal

solid waste management, in compliance with MSW rules 2000 under the

aegis of the Environment (Protection) Act 1986 and the guidelines issued

there under from time to time.

After the bidding process, the work of five zones has been awarded to 5
different empanelled consultants. The consortium of Feedback Infra Pvt Ltd
& Ecosave Systems (P) Ltd have been awarded with work of preparation of

DPR of Zonep AT 1T OEOOET C 1 £ p1 b Visaéh@patkam, OE OA A
Vizianagaram and Srikakulam.
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2.2 URBANIZATION IN ANDHRA PRADESH

Urbanization is now becoming a global phenomenon, but its ramifications are
more pronounced in developing countries. High rate of population growth,
declining opportunities in rural areas and shift from stagnant and low paying
agriculture sector to more paying urban occupations, largely contribute to
urbanization.

The annual rate of growth of urban population in India is 3.35% (Census of
India, 2011). The proportion of populaton living in urban areas has
increased from 17.35% in 1951 to 31.2% in 2011(Census, 2011).The total
population of India, as per 2011 census, is 1210.1 million, of which 833.0
million is rural comprising about 68.8 % and 337.1 million is urban
constituting to 31.16 %. In Andhra Pradesh, the urban population of 28.3
million inhabits 353 towns of different size classes. According to the
DOl OEOCET 1T Al DI pOI AGETT c¢mpph !'TAEOA 0O0OAA,
population. The urban population of Andhra Pradesls 33.41 percent of total
population of 84.6 million, and it ranks 5th in the all India level in 2011.
Studies indicate that urban growth that is being experienced in Andhra
Pradesh could be attributed largely to rural migration to existing towns and
cities.

&l -
50

A0

30

20

10 '
o L

1911- 1921- 1931- 1941- 15951- 1961- 1971- 1981- 1991- 2001-
1921 1931 1941 1951 19561 1971 19E1 1991 2001 2011

mINDA EANDHREA PRADESH

Figure: Decadal Growth Rate of Urban Population of India and Andhra Pradesh

Urbanization in conjunction with change in lifestyle contributes to higher
waste generation, and unscientific waste handling causes health hazards and
urban environment degradation. Figure shows past and projected Per capita
waste generation in India. Soll Waste Management, in current situation, is
already a mammoth task in India and is going to be more complicated with
the increase in urbanization, changing lifestyles and increase in
consumerism. Financial constraints, institutional weaknesses, improper
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choice of technology and public apathy towards Municipal Solid Waste
(MSW) have made this situation worse

200
700 /-
L0

500 /

el -
400 T
200
200
100
1971 1981 1991 1997 2025
—ll— Frar capita waste peneration (g/day)

Figure: Past and Projected Trend of Percapita Waste Generation

31 O0OAAQ OoUkdardzérioniahd s@id waste management in India:
00AOCAT O DOAAOEAAO AT A AOOOOA AEAIIT AT GCA
Conference on Emerging EconomiesProspects and Challenges

2.3 PROBLEM ASS WITH SOLID WASTE MANAGEMENT

With the 74th Constitutional Amendment specifying powers of ULBs and
responsibilities of Local Self Govt. and PIL filed in Supreme Court of India in
1996 alleging GOI, State Governments, Union Territories & ULBs failing to
discharge obligatory duties regarding MSW management. In March 1999,
Expert Committee set up by Supreme Court, submitted detailed
recommendations for all Class | cities and various stakeholders for
implementation. Municipal solid waste Management and Handling rules
2000 also specifies solid waste management as a obligatorynttion of
urban local bodies, but in actual practice the solid waste management is given
the last priority and the duties are either not performed or poorly performed
consequently the city has to face numerable problems related to environment
and sanitation .

The major deficiencies associated with the system are described in the
following sections Rapidly Increasing Areas to be Served and Quantity of
Waste

The solid waste quantities generated in urban centres are increasing due to
rise in the population ard increase in the per capita waste generation rate.
The increasing solid waste quantities and the areas to be served strain the
existing SWM system.

Inadequate Resources

Page [LO
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While allocating resources including finance, SWM is assigned with a low
priority resu Iting in inadequate provision of funds. The inadequacy of human
resource is mainly due to the absence of suitably trained staff.

Inappropriate Technology

The equipment and machinery presently used in the system are usually that
which have been developed fo general purpose or that which have been
adopted from other industry. This results in underutilization of existing
resources and lowering of the efficiency.

Disproportionately High Cost of Manpower

Mostly out of the total expenditure, around 90% is accouwed for manpower

of which major portion is utilized for collection. Since citizens tend to throw
the waste on the adjoining road and outside the bin, the work of the
collection staff is increased. Hence, the cost of collection increases
considerably.

Societal and Management Apathy

The operational efficiency of SWM depends on the active participation of both
the municipal agency and the citizens. Since the social status of SWM is low,
there is a strong apathy towards it, which can be seen from the uncollecte
waste in many areas and the deterioration of aesthetic and environmental
guality at the uncontrolled disposal sites.

Low Efficiency of the System

The SWM system is unplanned and is operated in an unscientific way. Neither
the work norms are specified northe work of collection staff appropriately
supervised. The vehicles are poorly maintained and no schedule is observed
for preventive maintenance. Due to shortage of financial resources, the
vehicles are often used beyond their economical life resulting imefficient
operation. Further, there is no ceordination of activities between different
components of the system. The cumulative effect of all these factors is an
inefficient SWM system.

2.4  STATUS OF SOLID WASTE MANAGEMENT

Considering average 450 gm/capitéday of solid waste and increase of 5%
per year on account of increase in the population and change in lifestyle of
the people, it is it is assumed that urban India will generate 2,76,342 TPD by
2021, 4,50,132 TPD by 2031 and 11,95,000 TPD by 2050. As @#CB, only
68% of the MSW generated in the country is collected of which, 28% is
treated by the municipal authorities. Only 19% of the total waste generated is
currently treated. Following Figure 1 shows a brief status of MSW
management in India as on FeB015.
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Figure 1: Status of Solid waste Management in Various Indian Cities

In Andhra Pradesh, 110 Municipalities and 15 corporations argenerating
11500 TPD of MSW. In the above figure it appears that AP is treating almost
all the waste it is generating. But as per APPCB only 1595 TPD is being
processed (Source, APPCB Website). This indicates a huge gap in the
generation and treatment of ®lid waste which is matter of great concern.
With rapid urbanization and improving in standard of living of the people, the
waste generation is increasing day by day. Dumped waste and unscientific
disposal of solid waste will ultimately lead to health hazal and pollution to
environment.

2.5 PRESENT PROJECT DETAILS
4EA DPOT EAAO AOAA AxAOAAA O -TO8&AAAAAAE
Vishakapatnam, Vizianagaram and Srikakulam districts. The proposed area

O2AEAI 6 £AI T O O1 AAO OE AresénEédrodgivBsGhel £ 3 OEE
information on Rajam ULB of Srikakulam District.
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A team of technical experts from Feedback Infra Pvt. Ltd met the officials of
the Rajam officials and discussed regarding the existing solid waste

management system in Rajam.
OBJECTIVES

The objective of the project is to prepare a holistic, integrated, sustainable,
environment friendly and executable municipal solid waste management
system which is in line with objective of the prestigious mission of Govt of
India - SWACH BHARATH ABHIYAN and to meet the following requirements

Oi

Ei D1 AT AT O OEA 3711

EA 7AO00A

- AT ACAT AT O E

A Analyze the quantity and types of Municipal solid wastgenerated per

AAPEOA DPAO AAUN
generated
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A Appraise the current mechanism for Primary and Secondary collection of
solid waste, including details of physical infrastructure such as Waste
bins, Collection pants, Road length covered, number of Sanitary workers
employed and type of vehicles used, etc

A Study the adequacy of existing infrastructure facilities for collection,
transportation and disposal of solid waste and list and quantify the
deficiency based orthe various available normative standards

A Appraise the daily collection at various stages, number of Shifts & trips
made by Vehicles, Carrying capacity, distance traveled to transfer

stations, treatment and disposal site,

A Optimization of transport routes and location of transfer stations for cost

effective transportation of waste.

A Existing tie up and arrangements of the Council, with Private operators,
for collection, transportation, treatment and disposal of solid waste.
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A Assess the present mode of disposaof solid waste such as burning,
composting, landfills and any other methods, with particular emphasis on
compliance within regulatory framework. Provisions in the existing
system, if any, for segregation of solid waste and recycling. Details of
existing dumping yards/compost yard such as area, facilities available,
adequacy etc. If facilities for any waste processing / treatment exist,
details such as plant size, capacity, maintenance expenses, etc.

A Evaluate the existing solid waste management expenditurscurred by
the council with a view to determine efficiency of operations, in terms of
cost per ton of waste, cost per capita and other operating parameters as
relevant

A Feasibility & Evaluation of the proposed landfill sites
A Suggestions for Institutionalstrengthening, staff requirement and training
A Amendments in laws if any

Based on the studies carried out and deficiencies noted prepare Detailed
Project proposal for improving the solid waste management practices in the

Town, which may meet the requiremats of law and yet be cost effective and

implementable in the urban local bodies under study. The Detailed Project
Report (DPR) shall suggest improvements to fulfill the requirements laid

down in MSW Rules 2000, notified by the MOEF, Govt of India.

2.7 SCOPBEOF WORK

To meet the proposed objective, a broad scope of work has been out lined in
RFP as follows

a. Realistic assessment of quantity characterization of quantity,
characterization and classification of MSW, the current scenario in each
ULBs.

b. Planning- Detailed planning for resource requirements and
implementation strategy.

c. Proposed DPR shall be #ine with SWM rules, 2000 of GOI and the toolkit
of the Govt. Of India for SWM projects.

d. Scope of Work should adhere to:

1 Keeping wet and dry waste stream separatechat the household/
source level itself.

91 Doorstep collection, Segregation of wet waste.

1 Composting of biodegradable waste.

1 Recycling of dry waste by category.

e. Strategies for 100% source segregation and door to door collection of
household and commercial wate, street sweeping, silt removal, vegetable
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and fruit market waste, slaughter house waste, etc and suitable incentive
structure to promote source segregation and recycling.

f. Identification of ideal site for setting up compost production and
generation of green energy through biemechanization in the proposed
ULB/Cluster of ULBs as per feasibility.

g. Transportation of resources from secondary collection point to the
proposed processing plant with the detailed process.

h. Analysis of the need for transfer statiorand its basic design features.

i. Tie-ups for inorganic waste and suggestions for suitable technologies for
processing.

J. Options and strategies for processing of organic waste.

k. Opportunities for involvement of various group of the society in MSWM
activities.

I. Technoeconomic and environment analysis of various options for MSWM
processes and institutionalization.

m. Road map towards achieving zero landfill facility

n. Innovative incentive structure to the operating personnel for motivation
and for ensuring sustainabiity of MSWM

0. Exploring innovative processes and their enforcement for making the
habitation litter free, bins free and dump free so as to prevent health
hazards.

p. Creating and sustaining the supply chain for recycled waste (products and
employments).

g. Availability of land for proposed landfills.

. Implementation strategy including resource requirement.

s. Information, Education and Communication (IEC) campaign models and
enforcement plans.

t. Streamlining and optimization of transportation system.

u. Options for using the inert material like construction and demolition
waste.

v. Opportunities for reclamation and biomining of old dump site.

w. Impact of the proposed MSWM system on community health and
environment

X. Proposed Measures for involvement of stakeholders in MSWM

y. Measures for leadership development and change management

z. The study should also consider the existing project being implemented on
cluster basis in consultation with the concern Municipal Commissioners
and C&DMA. The consultant shall study the land availabilifgr landfill in
each ULB within the proposed cluster and the distance to the centre of the
clusters, and quantity rejects to be taken to the land fill. In each region
clustering is to be done wherever practicable.
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aa.The DPR submitted should be practical anthoroughly implementable

with zero landfiling and with operation & maintenance strategies
MSWM.
bb.The DPR should propose a practical action plan for each ULB with

of

cost

implications and financial requirements for each suggested methodology
and consolidating for each cluster and overall cost of implementation for

the entire zone / state.

cc. The DPR should also suggest implementation strategies for the MSWM

Pl AT O £ 08 j EqQq ETI AEOEAOAT 5,"8660

xEEAE A

clusters of ULBs. (iii) fo improvement in the clusters in which MSWM

project is under implementation.
dd.4 EA AT 1T 001 OAT &6 OET Ol A DPOIT OEAA
Al OOOAO AT A £ O 5, "608

ET AADAT A

ee.Based on the feasibility study, the numbers of clusters that can be formed
in the region are to be proposed. The DPR for the ULB which the common
processing unit is proposed for the cluster should contain the complete

details of the technology and cost estimation of the processing unit.
2.8 STRUCTURE OF THE REPORT

The report will be prepared asper the guidance documents issued by the
Ministry of Urban Development viz. SWM tool kit and CPHEEO manual, we
have formulated entire detailed project report comprising of various

chapters which covers the Terms of Reference of RFP.
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3 PROFILE ORAJAM TOWN

Profile Rajam is a Grampanchayat drikakulam district in
the Indian state of Andhra Pradesh The
geographical feature of the Town isocated at19.12°
N Latitude 84.7° ELongitude. It has an average
elevation of 7.2Meters (22 feet). Rajam town
spreads in an area of 25.76 sgkm. There are 2
wards in the Rajam Panchayat.

Climate The climate in the Rajam is hot and humid most of
the year.

Temperature Range: 12-41 °C

Summer: 26°C- 42°C

Winter: 12 - 28°C

Rainfall: 1012.06 mm

Population The population of Rajam is about 42,123 as on 201,
with a 11,158 number of house holds.
Town plan Rajam Townmap is enclosed aAnnexure -2
Language Official Language: Telugu,
Other languages: Hindi and English
Administrative & | The Municipal administration is under the control of
political Setup Municipal Commissioner and the entire executive

powers vest in him. The state government makes hi
appointment from time to time. Additional/deputy
commissioners and various heads of department
assist him to perform function of the municipality.
Solid Waste| The Rajam Grampanchayat generates about 9 MTF
Management (Source: Rajam Panchayat) of waste every day fro
households, shops and workshops, Offices ar
Institutions and others. Te waste is dumped a
Garraju Cheepuru palli area. The dump site spreac
in an area of 4.53 acrea. There is no system (
segregation of recyclable waste at the source. Do
to door collection of waste from the door step hag
also been introduced to avoid the throws of waste
on the streets, open spaces and drains. About 85%
the Door to Door Collection is in Practice in the

Rajam area
Infrastructural Bins: Two-bin system provided each in each ward
arrangement Bin population ratio in each ward: 1635

500 nos of dust bins were distributed to householdg
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Sri Vikasa Tarangini FoundationRajam.
Tricycles: 10
Pushcarts : 20

3.1 LAND USE PATTERN OF RAJAM

The land utilization pattern for Rajamis mostly mixed nature followed by
Residential, Commercial , Transportation and agricultural land.

3.2 DEMOGRAPHIC FEATURES OF RAJAM

The population of Rajamis bout 42123 as per 2011 Censu$1,158 number of
households. The population considered to be living at varying levels of

poverty.
Table 2.3 Population Trends of Rajam
Population in lakhs Density
L Area Year | (Persons/Sqg.km)

M I

unicipality (sakm) Year Year 2001 2011 (2011)

1991

Rajam 25.76 0.142 0.234 0.421 1635

3.3 POPULATION GENERATION TRENDS

The population forecasting has been carried out by using the four methods
mentioned below.

Arithmetic Progression Method

This method is generally applicable to large and old cities. In this method the
average increase of population per decade is calculated from the past records
and added to the present population to find out population in the next
decade.

Geometric Progression Method

In this method, percentage increase is assumed to be the rate of growth and
the average of the percentage increase is used to find out future increment in
population.

Incremental Increase Method

In this method the increment in arithmetical increase is determined from the
past decades and the average of that increment is added to the average
increase.

Decadal Growth Method
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In this method it is assumed that rate of percentage increase decreases and
the average decrease in the rate of growth is calculated. Then the percentage
increase is modified by deducting the decrease in rate of growth.

For the present report, the geomaic progression method has been
considered for arriving at population projections for the year 2016 as well for
the year ending i.e 2@2 year. The projected tables were presented below.

SUMMARY OF POPULATION PROJECTIONS FOR RajadWN BASED
ON ARITHMATICPROGRESSION, GEOMETRIC PROGRESSION,
INCREMENTAL INCREASE & DECADAL GROWTH METHODS.
S Arithmet?c Geometric Incrementa Decadal
No. Year | Progression | Progressio | Increase Growth
Method. n Method. Method. Method.
1 2012 43229 43997 42797 43672
2 2013 44261 45873 43318 45199
3 2014 45293 47830 43761 46779
4 2015 46325 49870 44125 48414
5 2016 47357 51996 44410 50106
6 2017 48389 54214 44617 51858
7 2018 49421 56526 44745 53671
8 2019 50453 58937 44795 55547
9 2020 51485 61451 44765 57488
10 | 2021 52517 64072 44658 59498
11 2022 53549 66804 44472 61578
12 2023 54581 69653 44207 63730
13 2024 55613 72624 43863 65958
14 2025 56645 75722 43441 68264
15 2026 57677 78951 42941 70650
16 2027 58709 82318 42361 73120
17 2028 59741 85829 41703 75676
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2

18 2029 60773 89490 40967 78321
19 2030 61805 93307 40152 81059
20 | 2031 62837 97286 39258 83893
21 | 2032 63869 101435 38286 86825
22 2033 64901 105761 37235 89860
23 | 2034 65933 110272 36105 93002
24 | 2035 66965 114975 34897 96253
25 2036 67997 119879 33611 99617
26 2037 69029 124992 32245 103099
27 | 2038 70061 130323 30801 106703
28 | 2039 71093 135881 29279 110433
29 2040 72125 141676 27678 114294
30 | 2041 73157 147719 25998 118289
31 2042 74189 154019 24240 122424
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4.1

4.2

ASSESSMENT OF THE EXISTING SOLID WAMANAGEMENT
SYSTEM

INTRODUCTION

The solid waste is heterogeneous and commingled. The trends seen are the
proportion of putrescible organic matter is greater in low income countries
than those of high income. The proportion of paper and plastic waste is more
with increasing national income, which shows that waste density is a function
of national income. Moisture content is also highein low income countries.
The composition of waste in a given urban center varies significantly with
socioeconomic status (household income).

The factors influencing the waste quantities are income, population, social
behavior, climate, industrial produdion, consumer behavior and high
standard of living. Forecasting waste quantities in the future is as difficult as it
is in predicting changes of waste composition. The factors promoting change
in waste composition are equally relevant to changes in wastgeneration.

SOURCES OF SOLID WASTE
Sources of Municipal Solid Waste (MSWhay be broadly classified as follows:

¢ Domestic Origin: Kitchen waste (left over/rejected food materials),
human waste, paper, plastic, rags, metal, rubber, glass, cardboard, egdir
medicine, containers of medicine/disinfectants, etc.

¢ Street/Kerb side Waste: Street/ sweepings comprising dust, grit, dry
leaves, papers, plastic, rubber, glass, cardboard, meféces, etc. junk
containers, carcass of animals and so on.

¢ Market Origin: Paper, plastics, cardboard, packaging materials, etc.

¢ Industrial Solid waste: Scrap metals, alloys, ores, glass, paper, plastic,
chemicals, and other industry specific items.

¢ Hospitals/Medical solid waste: Hospital wastes include used bandages,
infected linen Plaster of Paris, injection vials, medicine bottles and
containers, disinfectants, diseased organs etc. apart from common solid
waste items (Paper, plastic and food materials etc.)

¢ Commercial Institutional Waste: Paper, plastic, cardboard, packaging
material etc. from shops and offices, left over food from hotels/restaurants
and miscellaneous items.

¢ Agricultural and Animal Waste; These also find their way into the urban
area through the agricultural marketing complexes, dairy & poultry farms,
Zoologcal & botanical gardens, etc.
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431

4.3.2

MARKETS, RESTAURANTS, PARKS AND OTHER COMMERCIAL
%341 ", )3(-%. 438 $%4!), 3

Waste quantification has been carried out for Palakonda from the following
sources:

U Residential /Individual houses

Slums

Market yards

Road /Street swe=pings

Hotels & Restaurants

Shops/Office/Institutions

Hospitals/Nursing Homes/Pathological Laboratories
Marriage/Function halls

Construction waste

[ i < = = B < < I I

Residential and commercial area

The residential and commercial areas are major sources of generation of
solid waste. Based on the average per capita generation of municipal solid
waste, it can be estimated that the waste generation from the households is
about 16 MT.

The average per capa waste generation of solid waste in Rajam was
observed to be (B0-0.32kg/per capita/day.

It is noticed that the per capita waste generation is in the range of3D-0.32
kg/per capita/day which falls under middle Income countries group as per
the patterns of composition characteristics and quantities mentioned in the
Municipal Solid Waste CPHEEO manual.

The quantity of waste generation based on per capita population of Rajam is
estimated at site considering various ward wise activities which include
residential, commercial and street sweeping activities. For the present DPR
the per capita waste generation from Rajam is considered32 kg/capita/day
with data generated at site during site survey.

Slums

There are more than 8 slums in the Rajarfiown.
The quality of life in these slums is appalling
with minimum municipal facilities. Unlike the
wards in town, in the slum areas door step waste{g
collection is not possible, therefore, small sizelp
wheeled community dustbins are placed on the
outer boundary of each slum. These dustbing
can be directly taken to the waste processing
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and disposal site. The total waste generation
contributes from Household waste.

4.3.3 Market Waste

Next to household waste, one of the major contributorsgms
of municipal solid waste is market waste The 3
vegetable & Fish / Meat markets and other small anc
medium markets. The total waste generated from these
markets was observed to bel-1.2 TPD. These markets
produce wastes, which are ideal for production of
compost.

4.3.4 Street sweeping s and Drain cleaning

Daily sweeping of public roads, streets, lanes, and tgnes is a routine activity
where there is habitation of commercial activity on one or both sides of the
streets isolated pockets or roads. Street sweeping waste is mainly inert wie
comprising of dust, sand and stones. This waste also contains litter, and
animal waste. Currently, most of the waste generated in the Town is collected
as street sweeping, since wastes from majority of residential and commercial
establishments are disarded on and along the roads.

The waste from the street sweeping was estimated around ®.to 0.6

tons/day. Drain cleanings are the major components of waste in urban areas.

' T AET O DBl OOEITT 1T £ OATEOAOU x1 OEA0OBO0 Ol
drains. Most of the waste generation from drains is plastics, silt, coconut shells

and rubber. Drains can be cleaned and the waste will be thrown on the road

side.About 0.1 Tons/day waste is generated from drain cleaning.

Uses of appropriate tools play an impownt role in improving the efficiency of
the work force. The Equipment used for Manual Street sweepings in Rajam
are Short brooms, containers and long handled brooms to the workforce.

4.3.5 Hotels & Restaurants

There are around 14 hotels in Rajam Town at presénThe waste generation
from these hotels and restaurants is observed to be £40.5 tons/day. All of

them are storing their waste on site in plastic containerdDry and wet waste is
not being stored separately. In case of restaurants, waste is stored imaller

containers or plastic bags.

4.3.6 Marriage / Function halls in Rajam

These are places where large quantity of waste is generated but only
occasionally during functions/marriages and other social gatherings. Waste
generated from the function halls comprig of mainly organic waste such as
food waste, flowers and leaves. Number of function halls in the Town is about
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4 and the waste quantification for this category was done based on the survey,
seating capacity and average occupancy days in a year. Hence theal
guantity of waste generated from the function halls will be around @-0.3
TPD. The peak waste generation is during certain auspicious months when
there are maximum social gatherings taking place.

4.3.7 Commercial Establishments (Shops / office / institutions etc.)
4EARA xAOOA &EOI I OEA Alii1AOAEAI AOOAAI EC
wholesale and retail stores, Paint shops, Jewellery shops and general stores
have been considered in this category. The number of commercial
establishments is about 12 In order to assess the waste generated by these

establishments, field visits and field assessment surveys were carried out in
the major commercial areas of Rajam.

Discussions were also held, with the shop owners on the amount of waste
generated by eachof them and disposal practices. About 0.5 to 0.8 MT of
waste generated from the commercial establishments.

4.3.8 Hospitals /Health centers

About 2 hospitals are present in different areas of Rajam. Two types of waste
are generated from these establishments, one municipal refuse and other is
bio-medical waste. These two types of waste may be stored separately. About
0.1-0.2 MT of waste is generated by the Hospitals.

4.3.9 Construction waste

Construction and demolition waste is generated whenever any
construction/de molition activity takes place, such as, building roads,
remodeling etc. It consists mostly of inert and notbiodegradable material
such as concrete, plaster, metal, wood, plastics etc. A part of this waste comes
to the municipal stream. This waste is beinglumped along with the solid
waste haphazardly. A quantity of about 08 tons of construction and
demolition waste reaching the dump site.

4.3.10 Waste generation from the Institutions

The Town has approximately 8 Primary, secondary schools and colleges.
Garbag generation from this category was done based on the size of the
school or institution. The activities of these institutions generally do not
contribute much to the solid waste of the Town. Waste generation factor is
also assumed based on the capacity tiie school. A quantity of about <0.2
tons of construction and demolition waste reaching the dump site every day.

4.3.11 Temples

Most of the waste from temples will be food waste, plastic, paper, leaves,
flowers. WasteQuantification for this category can be dondased on the bins
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provided in the temples. Approximately 23 dust bins will be cleared from the
temples daily. At this rate quantity of waste generation from the temples are
estimated to 0.1 MT.

4.3.12 Waste from Meat Stalls

Waste quantification of this category was done based on the field visit and
field assessment survey team, discussions with the vendors and the officials of
Rajam. The total waste generation from the Chicken, Beef, Mutton and Fish
Stalls are <0.1 tons per dy.

4.3.13 Summary of Waste Generation

The average daily waste generation estimated in Rajam is aroudd tons. At
this rate the gross per capita generation of solid waste in Rajam area work
outs to 320 gm/capita/day. Table 3.2 gives the breakdown of waste
generation from various sources andrigure 3.1 shows percentage of sources
of waste generated.

Table 3.1: Total Waste Generation

Waste % of Waste
S. No Type of Waste generated Generation
(Tons/day)
1 Residential and commercial 10.8
area 67.6
2 | Market Waste 1.2 7.6
3 Street sweepings and Drain 0.7
cleaning 4.5
4 | Hotels & restaurants 0.5 3.2
S | Marriage/ Function halls 0.3 2.1
6 | Commercial Establishments 1.5 9.1
7 | Hospitals/Health centers 0.3 1.8
8 | Construction waste 0.08 0.5
9 | Institutions 0.2 1.2
10 | Temples 0.2 1.1
11 | Chicken, Beef, Mutton and 0.2
Fish Stalls 1.2
Total 16.00 100.0
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4.4

Waste generated o

m Residential and commercial area

M Market Waste

W Street sweepings and Drain cleaning
M Hotels & restaurants

m Marriage/ Function halls

B Commercial Establishments

M Hospitals/Health centers

m Construction waste

M Institutions

mTemples

Chicken, Beef, Mutton and Fish Stalls

Figure 3.1: Percentage of sources of waste Generations

STORAGE OF WASTE

Storage of waste at the source is the first
important step of solid waste
management. Every household, shop
establishments, market yards etc.,|
generate solid waste on day to day basis
and stored in different ways.

|ndividual houses Collection of Waste from a HH

Mixed waste is stored in various containers like plastic bins, cartons, plastic
carry bags etc by households. Source segregation is not in practice in Rajam.

Domestic waste is collected by push carts/tractors into the streétlocality
bins. In most of the wards door to door collection is in practice and is stored in
buckets, plastic bins, polythene bags / covers.

The solid waste generated is stored in on the street/roadside or thrown in the
surface drains or in the backyardf the house.

Street / Road sweepings

Street sweepings comprise of natural wastes, road traffic wastes, behavioral
waste and silt from open drainages. The entire village has divided into 20
wards. There are 40 out sourcing workers working in Rajam. EacH the route

is manned with adequate number of sanitary workers with adequate required
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facilities, cycle rickshaws are provided to each of the sanitary workers to
cover total households of Rajam .

Shops/ Office / Institutions

Sanitary workers while sweepng the
roads in the morning collect the waste
bags with wet waste placed outside
the shops in their handcarts §

@T t\\:hk,no

collected by waste collectors. The
waste from these sources is dry
recyclable waste. The wastes are
stored in plastic bins, plastic covers or
swept directly to the streets.

Hotels & Restaurants

The Hotels & Restaurants are not having the facilities to store their waste on
site in large steel/plastic containers and disposehem accordingly. Proper
segregation of dry and wet waste is not being met by the generator. The same
is the case with small time restaurants, street side food vendorshe throw off
their leftover food on the roads.

Market yards - Fruit & Vegetable Market s

The vegetable and fruit waste from Markets and other small markets will
store their waste in the bins. In addition to these there are small daily, by
weekly and weekly markets in different residential areas of the town apart
from the door to door fruit & vegetable vendors.

Marriage / Function halls

These are places where large quantity of waste is generated but only
occasionally i.e. during functions / marriages / other social gatherings. They
are storing the waste in large containers

Hospitals / Nursing Homes / Pathological Laboratories

Two types of waste are generated from these establishments, one is municipal
refuse and other is biemedical waste. These two types of waste are stored
separately in hospital premises. The municipal vehicles carthe waste to the
dump site.

Construction waste
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This waste is stored within the site with a proper screen around it to prevent
scattering. The owner may request for providing appropriate
skips/containers for storing their waste on payment basis.

Offsite Realtime Monitoring System:

The storage bins location is mapped onto a real time monitoring system using

GPS coordinates wherein the status of bins (Cleared / Not Cleared), display

the location in that shift, attendance by registering the bin / garbageagints.

4EA 5,"60 £OOT EOE OEA AAIT x EIT A& Oi ACEIT 1
fed using a mobile app specifically developed for this purpose by CDMA.

. Lifting .
cizke No | Reporting Reporting time of Shn"t
S. / War . L (morning
L Location of person person individua
No | Divisio d . . o / noon
n bins name mobile no | bin in Inight)
HH:MM g
1 1 1 RTC Colony | 1 | S. Srinivas | 9912123456 | 09:20 AM | Morning
2 1 2 Subhash 2 | S. Srinivas | 9912123456 | 09:20 AM | Morning
Nagar Colony

Based on the above details the MIS report are generated by tracking the bin
movement.

C & 1) wawaatx

E-Bins- MIS reports district, ward wise
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Status of garbage point along with photograph

These markets produce wastes, which are ideal for production of compost. In
view of this, it is desirable that all vegetable market waste be stored
separately.

45 EXISTING COLLECTION AND TRANSPORTATION SYSTEM BY RAJAM
MUNICIPALITY

a) Primary Collection System: Door to Door Collection

Transportation of waste from secondary collection points at regular intervals
is one ofthe essential jobs in MSW Management. Presently segregation and
Door to Door garbage collection is being carried out in 20 wards. Waste is
collected from the Households and recyclables sold a way by the workers and
the Organic waste is collected into the lpstic baskets in the trolley. In
Organic Waste patrticularly thin plastic carry bags which are not purchased
are separately collected into Gunny Bagfajam ULB has 20 nos. pushcarts
and 20 nos. tricycles.

The collected waste from Households will be demited into the concrete/mild
steel bins located in respective wards by sweeper. The sanitary workers lifts
waste from the bins, at a frequency of once in a day. The waste from the road
side bins and street sweepings is collected regularly and transportea tthe
disposal yard.

Street Sweeping and Drain Cleaning

In the morning the street sweeping and drain cleaning activity is being
attended by the workers and garbage is stored in the street dumper bins.

b) Secondary Waste Collection
Page BO
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4.6

The collection and transportation of waste is practiced on all the days of the
year including the public holidays by Rajam. In Rajam, waste stored in open
spaces is either loaded manually or with the help of loaders (in case of huge
accumulations) in trucks. The vehicles involved in the solid waste
transportation in Rajam include, tractors, Tippers (big & small). Mini tippers
transport the waste from the open secondary collection points to dump site.

Waste from Commercial Establishments

Mainly Dry Organic Waste like paper, Rubbish, Package Material, etc.., are
collected into the tippers by sanitary workers.

c) Transportation

Tractors will transport the garbage from storage point to dump site.
d) Man Power

There are 47 out sourcing workers working in Rajam.
TREATMENT AND DISPOSAL OF WASTE

Compost Plant

There is a small compost plant in the Rajam which is processing 0.3 TPD of
Market waste per day. Composting is done in the aerobic process which is in
presence of oxygen. The manure used for road side plantatiomRajam.

Institutional Aspects

The Commissioner has the responsibility for overall SWM management
assisted by a team of sanitary Inspectors, Sanitary Mestris and Sanitary
Sweepers, drivers and helpers.

Deficiency Analysis / Compliance of MSW Rules 2000

The below table shows the deficiency analysis in the MSW management
system existingcurrently.
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Deficiency Analysis

Component

MSW Rules 2000

Compliance

Generation

Prohibit littering on the
streets, promote
segregation of
recyclable waste at
source and ensure
storage of waste at
source in two bins; one
for biodegradable
waste and another for
recyclable material.

The
municipality
has already
initiated
educating
the villagers
to store the

waste at
source by
offering the

service of
door to door
collection of
waste.
Presently
segregation
and D2D
garbage
collection__is
being carried

out in 23
wards.

Waste is
collected
from the
Households
and
recyclables

sold a way by
the workers

and the
Organic
waste is

collected into
the  plastic
baskets in
the trolley.
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Component | MSW Rules 2000 Compliance Photos
But still
waste IS
found on the
road sides.

Segregation at | Set up  treatment| Municipality

source facilities for | is

biodegradable  waste| encouraging

using composting or|the source

waste to energy| segregation

technologies meeting| at door to

the standards laid| door

down in schedule IV. /primary
collection.
But still

Segregation
of waste at
the source of
generation
absent.
Recyclables
including
newspapers,
plastics and
metals are
collected by
rag pickers.

Primary
Collection

Organize Primary
collection of
biodegradable and non
biodegradable  waste
from the doorstep,
(including slums and
squatter areas,) at pre
informed timings on a
day-to-day basis using
containerised
tricycle/handcarts/pick
up vans.

Each
Rickhaw
handled by 1
worker
covering 150
to 250
houses  for
both
collection
and
segregation.
Unhealthy
and
unhygienic
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Component

MSW Rules 2000

Compliance

Photos

waste
disposal
practices
followed by
disposal in to
drains and
open places.

Secondary
Collection

Abolish  open waste
storage depots and
make  provision  of
covered containers or
closed body waste

storage depots.

Poor
maintenance
of collection
points.
Separate
collection
points
various
streams  of
waste
absent.
Personal
protection
equipments
used by the
workers
clearing the
waste
absent.

for

Street
Sweeping

Organize Street
sweeping covering all
the residential and
commercial areas on all
the days of the year
irrespective of Sundays
and public holidays.

In the
morning the
street
sweeping
and drain
cleaning
activity is
being
attended by
the workers
and garbage
is stored in
the street
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Component

MSW Rules 2000

Compliance

dumper bins.

Transportation

Organize
Transportation of
waste in  covered
vehicles on a day to day
basis avoiding multiple
and manual handling of
waste.

Municipality
is putting
efforts to
dispose the
waste by
using
available
vehicles.
Arrangement
for lifting of
waste from
congested by
lanes of
markets and
remote areas
of the Town
absent.

Community
participation

Community
participation
is absent
except very
small

initiative  at
one or two
places

Public
Awareness

No
significant
educational
programs,
campaigns,
NGO
activities for
public
awareness
on solid
waste
management,
significance
of recycling,
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Component | MSW Rules 2000 Compliance Photos
reuse and
segregation
of MSW.

Disposal Minimise the waste | Scientific

going to the land fill| waste
and dispose of only| processing
rejects from the | practices as
treatment plants and| per MSW
inert material at the | 2000 rules
engineered landfills. absent.
No scientific
disposal.
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WASTEQUANTIFICATION AND CHARACTERIZATION

Introduction

Quantification of municipal waste generated was carried out byreedback
Infra Pvt. Ltd from 10th April to 30t May separately for different sources of
generation such as residential, commercial, institutional, street sweeping and
drain cleaning, markets, slaughter houses, function halls, cinema halls, etc.
Waste composition, characteristics and quantities of solidvaste is essential
as:

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

1 The changes/trend in composition and quantity of waste over a period of
time are known which help in future planning.

1 It provides the information for selection of equipment and appropriate
technology.

1 It indicates the amount and type of material suitable for processing,
recovery andrecycling.

1 The forecast trends assist designers and manufacturers in the production
of vehicles and equipment gitable for the future needs.

1 The waste generation rates have been worked out on the basis of field
surveys, waste sampling and discussion with the different waste
generators and the officials of the Palakonda Municipality. The results of
the study are setout in this section.

a) Sources of waste generation

A waste characterization study forRajamwas carried between 224 May to
30t May 2015, to analyze the physical and chemical characteristics of waste
samples. The sources of waste generation are brought out in previous chapter
are brought out in previous chapter. These are further classified based on
their composition, characteristics, physical and chemical characteristics as
biodegradable, recyclables, combustibles, etc. For an effective SWM it is
important to look into the properties of waste apart from their origin

b) Methodology for waste quantification and characterization

For ollection of municipal solid waste samples location points
(generation/collection) the covering a larger size of population are identified.
Based on the type of area such as residential, commercial, industrial, market,
slum etc. Sampling points are distribted uniformly all over the study area.
The sampling points are further classified based on economic status of
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population such as high, middle and low income group. This is in accordance
with the CPHEEO manual on MSW.

About 10 kg of Municipal Solid Waste NISW) is collected from ten (10)

locations from outside and inside of the solid waste heap of town. The total
guantity of waste so collected is thoroughly mixed and then reduced by
method of quartering till a sample of such a size is obtained which can be
handled personally. The sample so obtained is subjected to physical analysis.

The Physical Characteristics like moisture content, density, percentage of
different components, such as, paper, plastic, glass, metal, organic matter,
sand, soll, bricks, stonestc were calculated.

The Chemical Characteristics like pH, percentage of Nitrogen, Potassium and
phosphorus, total carbon and C/N ratio were analyzed and represented in the
report. Calorific value of the municipal solid waste (in Kcal), Toxic
characteristics were also analyzed

The above information on the quantity of wastes generated and its
composition are the basic needs for planning a solid waste management
system. Quantity and characteristics of solid waste generated varies with
income, socieeconomic conditions, social developments and cultural

practices.

In high income countries the waste generated is more compared to that of low
income countries whereas the density of waste is low from high income
countries and high in low income countries indicaihg that more volumes are
generated in high income as compared to low income nations.

Review of National Statistics - Waste Characteristics

The characteristics of solid wastes have been highly inconsistent with time.
There have been tremendous change withime, and these changes are
expected to continue.

Table 4.1: Physical Characteristics of Municipal Solid Wastes in Indian Cities

Pog:l;m;)n Number f:;ﬁ:’ Total
(ing Of Cities | Paper And ' | Glass | Metals | Compostable | Inert

Million) Surveyed Synthetics Matter
0.1to 0.5 12 2.91 0.78 0.56 | 0.33 44.57 43.59
0.5t01.0 15 2.95 0.73 0.35 | 0.32 40.04 48.38
1.0t02.0 9 4.71 0.71 0.46 | 0.49 38.95 44.73
2.0t05.0 3 3.18 0.48 0.48 | 0.59 56.67 49.07
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.'i/’
Pog;l:tlé)n Number f:;k;z’ Total

(ing Of Cities | Paper And ' | Glass| Metals | Compostable | Inert
Million) Surveyed Synthetics Matter

>5 4 6.43 0.28 0.94 | 0.80 30.84 53.90

Source:Manual on SWM, NEERI 1996

5.2

For sampling, a general stipulated format is used for analyzing characteristics
of waste. The physical composition of waste is analyzed at site and the
chemical composition and toxic characteristics were analyzed in laboratory.

QUANTIFICATION OF WASTE

The information on the quantity of wastes generated and its composition are
the basic needs for planning a solid waste management system. Quantity and
characteristics of solid waste generated varies with income, soceconomic
conditions, social developments and cultural practices. The characteristics
and quantity of waste generated based on the income pattern is presented in
the table 4.2. It is noticed that in highincome countries the waste generated is
more compared to that of lav-income countries whereas the density of waste
is low from high-income countries and high in lowincome countries
indicating that more volumes are generated in highncome countries as

compared to low income.
Table 4.2: Patterns of composition characteris tics and quantities of MSW

Low income | Middle income High income

countries countries countries
Waste 0.4-0.6 0.50.9 0.7-1.8
generation 7 | kg/capita/day kg/capita/day kg/capita/day
per capita

Composition (% by weight)

Metal 0.2z2.5 1-5 3713
Glassgceramics 0.5-3.5 1-10 4-10
Food & organic 40-65 20-60 20-50
waste
Garden waste 40-65 20-60 20-50
Paper 1-10 15-40 15-40
Textiles 1-5 2-6 2-10
Plastics/rubber 1-5 2-6 2-10
Misc. 1-8 - -
combustibles
Misc. - - -
incombustible
Inert 20-50 1-30 1-20
Density zkg/m 3 250-500 170-330 100-170
Moisture - % 40-80 40-60 20-30
by wit.

Source: J HolmedManaging Solid Waste in Developing Countries
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5.2.1 Review of National Statistics - Waste Quantification

Historically it is observed that the quantity of wastegenerated has been
increasing with improvement in life style. However, India still remains to be
on a very low per capita generation of municipal solid waste. From the solid
waste quantities generated in various Indian cities, it is seen that urban areas
generate more waste than rural / less urbanized areas.

5.2.2 MSW Survey

The quantity of waste generation is estimated and considered by Secondary
sources and primary survey results.

5.2.3 Secondary Data Collection

As per municipal records quantity of waste generation in Rajam is aboui6
MT/day. The sources of waste contributing to the total tonnage are given in

the following:
Table 4.3 : Total Quantity of waste generation
Waste generated 0
=5 NS R (Tongs/day) ée%feﬁzzf
1 Residential and commercial 10.8
area 67.6
2 | Market Waste 1.2 7.6
3 Street sweepings and Drain 0.7
cleaning 4.5
4 | Hotels & restaurants 0.5 3.2
5 | Marriage/ Function halls 0.3 2.1
6 | Commercial Establishments 1.5 9.1
7 | Hospitals/Health centers 0.3 1.8
8 | Construction waste 0.08 0.5
9 | Institutions 0.2 1.2
10 | Temples 0.2 1.1
11 | Chicken, Beef, Mutton and 0.2
Fish Stalls 1.2
Total 16.00 100.0

Source: Primary survepy Feedback Infraesults

5.2.4 Primary Survey

Procedure:

The methodology used for calculating the per capita waste quantification for
Residential, Commercial and street sweeping &ajamis given below. This is

as per the CPHEEO manual on MSW.

Residential:
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5.2.5

Per capita survey in residential area has bee calculated at 6 randomly
selected wards. The 10 houses in each ward have been identified based on
high, middle and low income group of people. Plastic bags have been supplied
to the identified households for collecting waste. After 24 hours the waste is
collected and weighed.

The quantified waste was divided with the number of family members to get
the individual contribution of waste. The survey was carried out continuously
for three (03) days in all the wards. The average per capita has been
considered for the further calculations. The data collected during survey in
Rajamis given intable 4.4.

Commercial:

Six (06) wards were selected randomly for per capita survey at commercial
centers. The bins are identified depending on type of centers like thick
commercial complexes, thin commercial areas and streets containing market
yards. The capacity of each bin or heap of MSW at all the 10 points and the
number of fillings of each bin in a day has been calculated and the averaged
value has been projected fofurther calculations.

Street Sweeping

The street sweeping data was collected on each day by weighing the heaps on
a road length having 1 km stretch. Same procedure was adopted at various
centers like commercial/residential etc. The data projected in theDPR is
based on the road length survey.

Primary Survey results

The methodology adopted for collecting MSW samples at Rajam is as per
CPHEEO manual based on the type of area such as residential, commercial,
industrial, market and slum etc.

To assess the waste generation levels
primary survey was also carried out in

selected wards of Rajam. Around six typical
wards were selected and data related to
number of persons in each ward, the waste
generation in terms of residential,

commercial and steet sweeping waste

details were collected on day to day basis.
Waste Characterization was also carried
during the survey.

The primary survey carried by Feedback is
shown in Photographs. The wards of Rajam identified for survey purpose are
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2,4, 8,11, 19 and 20. The survey was conducted on three consequent days
and waste contributing levels of each of the ward was assessed in kgs.

Now based on the survey results to arrive at the waste quantities, the per
capita waste generation is estimatd based on the total municipal waste

generation to the corresponding population for each ward and extrapolated
to arrive at the suggested waste generation from Rajam.

Table 4.4 : Per Capita Survey Results

Ward | Persons | Residentia | Commerci Street Total Waste
No I al sweepin | waste generation
g rate(kg/C/da
(Kgs) (Kgs) (Kgs) In kgs y
2 2143 527 263 88 878 0.32
4 2743 394 197 66 657 0.36
Day 1 8 1826 449 225 75 749 0.41
11 1718 474 237 79 790 0.46
19 2060 457 229 76 762 0.37
20 2372 470 235 78 783 0.33
2 2143 321 161 54 536 0.25
4 2743 576 288 96 960 0.35
Day 2 8 1826 241 121 40 402 0.22
11 1718 144 72 24 241 0.14
19 2060 272 136 45 453 0.22
20 2372 313 157 52 522 0.22
2 2143 540 270 90 900 0.42
4 2743 197 99 33 329 0.12
Day 3 8 1826 482 241 80 803 0.44
11 1718 381 191 64 636 0.37
19 2060 507 253 84 845 0.41
20 2372 527 263 88 878 0.37
7274 3637 1212 12123 0.32
&Ol i OEA AAT OA OAAT A EO6O0 OAAT OEAO OE
Rajam is about B2kg/capita/day. The survey continued for other identified
wards of Rajam the respective wards identified are 5, 6,10, 13, 15 and 18. The
survey conducted for three consequent days and waste contributing levels
from each ward was assessed in kgs.
Table 4.5: Per Capita Survey Results
Ward | Persons | Residentia | Commercial Street Total Waste
No I sweepin | waste generation
g rate(kg/C/da
(Kgs) (Kgs) (Kgs) | Inkgs y
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Ward | Persons | Residentia | Commercial Street Total Waste
No I sweepin | waste generation
g rate(kg/C/da
(Kgs) (Kgs) (Kgs) In kgs y

Day 5 2821 638 319 106 1064 0.44
1 6 2418 398 199 66 664 0.41
10 1619 350 175 58 583 0.36
13 1898 376 188 63 626 0.33
15 2211 425 212 71 708 0.32
18 2631 347 174 58 579 0.22
Day 5 2821 542 271 90 903 0.32
2 6 2418 609 305 102 1016 0.42
10 1619 408 204 68 680 0.42
13 1898 376 188 63 626 0.33
15 2211 332 166 55 553 0.25
18 2631 505 253 84 842 0.32
Day 5 2821 626 313 104 1044 0.37
3 6 2418 479 239 80 798 0.33
10 1619 311 155 52 518 0.32
13 1898 251 125 42 418 0.22
15 2211 279 139 46 464 0.21
18 2631 347 174 58 579 0.22
7598 3799 1266 12663 0.32

Apart from the above, waste generation was also assessed based on the
capacity of each vehicle and the number of trips made in a day to the
dumpsite. The necessary details were collected and the waste quantity
reaching the dumpsite is found to be aboutl3-14 tons per day which
translates to about 030kg/capita/day.

5.3 WASTE QUANTIFICATION

Waste Quantities depend on the populationThe total waste generation from
the municipality is estimated based on the population of the town and the per
capita wastegeneration. The future waste generation from each of the towns
is also predicted. Thedture generation trends of wastehave been carried out
by population forecasting methods.

For the present report, the geometric progression method is considered for
arriving at populaton projections from 2012 to 2042 The projected values
were presented in below table

SUMMARY OF POPULATION PROJECTIONS FOR RajadWN BASED
ON ARITHMATIC PROGRESSION, GEOMETRIC PROGRESSION
INCREMENTAL INCREASE & DECADAL GROWTH METHODS.
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S Arithmetic Geometric | Incrementa Decadal
No. Year | Progression | Progressio | Increase Growth

Method. n Method. Method. Method.
1 2012 43229 43997 42797 43672
2 2013 44261 45873 43318 45199
3 2014 45293 47830 43761 46779
4 2015 46325 49870 44125 48414
5 2016 47357 51996 44410 50106
6 2017 48389 54214 44617 51858
7 2018 49421 56526 44745 53671
8 2019 50453 58937 44795 55547
9 2020 51485 61451 44765 57488
10 | 2021 52517 64072 44658 59498
11 2022 53549 66804 44472 61578
12 2023 54581 69653 44207 63730
13 | 2024 55613 72624 43863 65958
14 2025 56645 75722 43441 68264
15 2026 57677 78951 42941 70650
16 2027 58709 82318 42361 73120
17 2028 59741 85829 41703 75676
18 | 2029 60773 89490 40967 78321
19 | 2030 61805 93307 40152 81059
20 | 2031 62837 97286 39258 83893
21 2032 63869 101435 38286 86825
22 2033 64901 105761 37235 89860
23 2034 65933 110272 36105 93002
24 | 2035 66965 114975 34897 96253
25 2036 67997 119879 33611 99617
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26 | 2037 69029 124992 32245 103099
27 | 2038 70061 130323 30801 106703
28 | 2039 71093 135881 29279 110433
29 | 2040 72125 141676 27678 114294
30 | 2041 73157 147719 25998 118289
31 | 2042 74189 154019 24240 122424

5.4 COLLECTION EFFICIENCY OF RAJAM

The necessary details were collected and the waste quantity reaching the
dumpsite is found to be aboutl3-14 tons per day which translates to about
0.30 kg/capita/day. However it should be noted that the quantity of waste
reaching the dumpsite is about 7675% of the generation quantities only.

5.5 FUTURE GENERATION TRENDS

Based on Geometric progression projections and the peapita survey results
the waste quantification calculations were carried for the year 2030. The

below table gives the quantification details.
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Sl.No. Year | Population by Waste Total Waste Commecial Street Waste
Geometric Generatioin Waste for generated Waste (in Sweeping Generation per
method Rate Oneday | from HH per M.T.) @ 30% (inM.T.) @ Annum
(Kg/c/day). (in M.T.) | day. @ 60% 10%
1. 2012 43997 0.30 13 8 4 1 4,818
2. 2013 45873 0.30 14 8 4 1 5,023
3. 2014 47830 0.31 15 9 4 1 5,412
4. 2015 49870 0.32 16 10 5 2 5,825
5. 2016 51996 0.32 17 10 5 2 6,073
6. 2017 54214 0.33 18 11 5 2 6,530
7. 2018 56526 0.33 19 11 6 2 6,809
8. 2019 58937 0.34 20 12 6 2 7,314
9. 2020 61451 0.34 21 13 6 2 7,626
10. 2021 64072 0.35 22 13 7 2 8,185
11. 2022 66804 0.35 23 14 7 2 8,534
12. 2023 69653 0.36 25 15 8 3 9,152
13. 2024 72624 0.36 26 16 8 3 9,543
14. 2025 75722 0.37 28 17 8 3 10,226
15. 2026 78951 0.37 29 18 9 3 10,662
16. 2027 82318 0.38 31 19 9 3 11,418
17. 2028 85829 0.38 33 20 10 3 11,905
18. 2029 89490 0.39 35 21 10 3 12,739
19. 2030 93307 0.39 36 22 11 4 13,282
20. 2031 97286 0.40 39 23 12 4 14,204
21. 2032 101435 0.40 41 24 12 4 14,810
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22. 2033 105761 0.41 43 26 13 4 15,827
23. 2034 110272 0.41 45 27 14 5 16,502
24. 2035 114975 0.41 47 28 14 5 17,206
25. 2036 119879 0.42 50 30 15 5 18,377
26. 2037 124992 0.42 52 31 16 5 19,161
27. 2038 130323 0.42 55 33 16 5 19,978
28. 2039 135881 0.43 58 35 18 6 21,326
29. 2040 141676 0.43 61 37 18 6 22,236
30. 2041 147719 0.43 64 38 19 6 23,184
31. 2042 154019 0.44 68 41 20 7 24,735
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5.6 WASTE CHARACTERIZATION
PHYSICAL COMPOSITION OF
WASTE

The physical composition of [ fEEs
municipal solid waste s
normally presented as Organic,
Recyclables and Inert matter.
Waste samples were collected
and analyzed for these three
parameters and data is
presented in the below table.

Table 4.6 : Physical composition of Waste

Iltem Item wise Generation %

ORGANIC WASTE

Comprising ofLeaves , Fruits,
Vegetables, Food Waste, Fine
organic Matter, Hay and Straw etc

RECYCLABLES

Comprising of Rubber and leather,
Plastics, Rags, Paper, Wooden 25.0
Matter

Coconuts, Bones, Straw, fibers

INERT MATTER

Comprising of ash, Crockery,
Earthen ware (pots), Stones and 24.0
Bricks, Metals, Glass, sand, silt
from drains etc.

51.0

TOTAL 100

Source: On site physical characterization study by Feed back
Chemical Characterization of waste

Chemical characteristics considered for municipal waste are mainly, moisture,
nitrogen, phosphorous, potassium, C/N ratio etc. The characteristics of waste
for Indian waste are presented below: MSW sample was colleckdrom the
dump yard of Rajamand analyzed for various chemical characteristics. The
results are shown in the below table.
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Table 4.7: Chemical composition of Waste

Chemical Characterization of waste

SI. No| Item Unit Result
1 | pH (5% solution) - 7.38
2 | EC(5% solution) psiemens/cm 922
3 | Total Waste Soluble mg/gm 2.8
4 | Moisture content % 39.6
5 | Total organic Carbor % 16.6
6 | C/N Ratio (Dry) - 26.7
7 | Calorific Value Kcallkg 890
8 | Total Phosphorus % 0.44
9 | Total Potassium as | mg/gm 0.32
10 | Total Nitrogen as N % 0.62
11 | Arsenic as As203 mg/kg BDL
12 | Cadmium as Cd mg/kg BDL
13 | Chromium as Cr mg/kg 12.3
14 | Nickel as Ni mg/kg BDL
15 | Lead as Pb mg/kg 10.3
16 | Zinc as Zn mg/kg 27.6
17 | Copper as Cu mg/kg 28.2

Source: SV Enviro Labgisakhapatnam

It is noticed that the C/N Ratio of the collected sampledund to be 26.7 which

is normal with compared to CPHEEO norms as specified in page 46 of Table
3.5. Calorific Value of the collected sample is about 890cal/gm. Similarly the
Moisture content of the sample were also be on lower side i.e 39.6%.
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6 COLLECTION AND TRANSPORTATION PLAN
6.1 INTRODUCTION

This chapter provides Solid Waste Management Plan (SWMP) for primary and
secondary waste collection system and transportation system for Bobbili
Municipality. The proposed plan includes the planning, infrastructure
requirements, quantities, andcorresponding cost estimates for the collection
and transportation systems were made in the end of th®PR.The proposed
SWM system is broadly based on the following major aspects which form the
core of the detail plan described in this & subsequent chapters:

1.

Compliance with Municipal Solid Waste Management & Handling Rules of
2000. The entire MSW management plan is in compliance with these rules
right from door step collection to final disposal i.e sanitary landfill.

Compulsory segregation at source. Segregation at e is major
component in MSW management system. The detailed methodology of
segregation is discussed further.

Provision of segregation infrastructure at all stages of collection and
transportation. Proposed infrastructure is designed with separate
collection and transportation of segregated waste viz..wet and dry waste
(2 bin system).

Waste to be covered at all stages of handling. The vehicles and equipments
handling MSW should be covered at all stages of collection and
transportation.

Reduction of manualhandling of waste by providing of proper personal

DOl OAAGETT ANOEDPI AT OO joowsodq O OEA
management go hand in hand hence workers should be provided with
suitable PPEs like gloves, masks and safety boots etc during aliges of

waste handling.

100% collection and transportation of the generated waste. ULB is
responsible for collection of entire 100% waste generated in the city and
to transport the same for treatment and disposal.

Maximum recovery of resources by segregetn of recyclables and
biodegradable waste. Treatment technology should be so designed so as to
achieve maximum recovery of resources from the waste. Details of
Proposed treatment technology araliscussed in subsequent section.

Advocate 3 R's i.e. ReduceReuse and Recover materials in MSW
management. Waste hierarchy of 3 R's is the order of priority of actions to
be taken to reduce the amount of waste generated and to improve overall

Page p0

Feedback Infra Pvt. Itd

in JV with

Eco Save Systems Pvt. Ltd FEZDBACKK INFRA L‘IT

X



DPR on MSWM for Rajam FinalRepori

waste management and create a sustainable system.

9. Promote information, education and communication across the
stakeholders to ensure system efficiency and sustainability. Detailed IEC
methodologies are discussed in subsequent chapters.

10.Ensure economic sustainability of the proposed system by introducing
public private partnership in MSW management.

11.Adequate health and safety provisions for workers at all stages of waste
handling. Manpower is backbone for the MSW management system, hence
their health and safety is an important aspect for successful operation of
the any project.

12.Regular environmental monitoring at waste processing and disposal
facilities. Detailed Environmental monitoring system is discussed in
subsequent chapters.

13.Have robust complainthandling system in place. For effective operations
of MSW management, developant of a complaint redressal cell is a must.
This will enhance the quality of operations.

14.Conduct regular internal and external independent audits on the efficiency
of entire SWM system. Conducting audits at regular intervals at every
stage of MSW managenm¢ will help to identify the deficiencies in the
system, which enhances the quality of implementation.

6.2 OVERVIEW OF THE RECOMMENDED C&T PLAN:

Collection and transportation, probably the most important compaent of the
SWM operation requires active involvement of the citizen, NGOs and private
entrepreneurs. Besides introduction of equipment and vehicles for minimum
handling and exposure of waste, awareness creation is the key in developing
meaningful partnerships. The suggestions in this section focus mainly on the
mode of operation, choices of vehicle & equipment and estimation of the
requirements.
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Door to door collection Autotippers/

from households 1.1 CUM

Door to door collection
from Commercial

COMPACTOR BIN

Autotippers/
ractors *

establishment

Compactors-
18cim

Wet waste to compost
_ Autotippers plant and Dry Waste_ to be
Lo I S stored for transportation to
the RDF Plant at

Vizianagaram

The suggestions are mainly for:

T

T
T
T
T
l

Promotion of the practice of segregation and storage of waste at source in
two bins-for biodegradable waste and another for recyclable waste, so as
to facilitate an organised and hierarchical system of waste collection and
disposal, without letting the waste to reach the ground in the primary and
secondary collection stages.

Organization of door to door collection with community participation on
cost recovery basis and minimize the multiple handling of waste,
improvement in the productivity of labour and equipment

Containerized secondary storage facilities phasing out open storage
Daily transportation of waste to the integrated MSW disposal facility.
Container transportation using simple hydraulic system mounted vehicles.
Creation of awareness for source segregation and storage at source.

Monitoring the system to increase the productivity

6.3 SEGREGATION AND STORAGE OF WASTE AT SOURCE:

Source segregation of recyclables and biodegradables (organic waste) will not
only provide an efficent mode for resource recovery, but will also reduce
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6.3.1

6.3.2

pressure and pollution at Landfill sites, substantially. It is understood that
implementation of such practices takes time and requires significant
cooperation from the public. However, initiation shouldbe made and efforts

should be diverted to progressively increase the segregation practices.
Community Participation indicates various actions that could be taken by
Municipality to increase the public participation for the management of MSW.
The sectionsbelow deal with issues that need to be considered for source
segregation and various options available to Municipality to implement this

system.

Segregation of waste at Source:

Segregation of the two different fractions of waste could be undertaken
without mixing them, but directly depositing into separate bin / bag as and
when generated.

Category 1. Food & Green waste (wet waste)

Cooked/uncooked food, vegetable, fruit, meat, borne, fish waste, leaves, gi

Category 2. Recyclable & Noehio-degradable(dry waste)

Paper, Plastics, glass, metal, ceramic, rubber, leather, rags, used
cloths, wood, stone, sand, ash, thermocol, straw & packing
materials

The efficiency of the proposed Waste Management Plan described below is
driven by the separation ofwaste at the primary collection level. For this
purpose, following approach needs to be adopted by the residents as well as
the Municipality personnel.

i The waste will be stored by the
generators in two separate Ins, one
for bio-degradable and one for
recyclables.

Green Bin White Bin

U Waste collectors will collect waste on a dayo-day basis in the above bins.
However, it is not easy to implement source segregation practices
immediately. A prolonged campaign by Municipality will berequired with

adequate budgetary provisions to impress the citizens that source segregation
will provide them a healthy environment and a better lifestyle.

Storage of waste at Source

Citizens could be encouraged to have separate storage facilities for
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food/biodegradables and recyclables/nonbio-degradable so as to ensure that

ITT xAOOA CciAO O CcOi 0T A AT A A OUOOAI i
Residents will be made aware to segregate waste at the source and store it in

separate bins, prior to the colletion and transportation by the operator

A 3-bin system of storage of waste is suggested by MoEFCC in its solid waste
management guidelines. However, such a system of segregation in the initial

stages of waste management is difficult for the community to puctice.

However, a single bin system could be encouraged which can be upgraded to a

2-bin system progressively. In the single bin system all the wastes are to be

kept in a single bin.

10 PAO OEA O¢ "ET OUOOGAI 1 A&# 311 EA 7TAO
household is encouraged to keep separate Bins / containers for Food/Green

waste and Recyclables/Norbio degradable.

The household bin for food & green waste could be of 116 liters capacity
made of plastic / reinforced plastic / LDPE or
metal. Bin or plastic bags may be used for
recyclables, non biedegradables and domestic
hazardous storage requirements. Bins are
preferred options as it is often difficult to
separate the plastic bag during the waste
processing and disposal. Moreover, plastic bags
have a recurring expenditure, which is often
difficult to overcome in a long run.

Segregation of waste at source will be introduced along with doewo-door
waste collection. Hotels, offices, shops and restaurants need to keep adequate
number of bins to facilitate easy handling and transfer of waste to Municipal
collection system. Plastic, HDPE or reinforced fibrglass bins are
recommended for this purpose.

Hospitals and Nursing homes could use colour coded bins/bags for storage as
specified in the Biemedical Waste (Management & Handling Rules)]998.
Hospitals should deposit only the food & biadegradable waste in the
Municipal System.

Construction & Demolition (C&D) waste has to be stored within the premises
of the construction site either in skips or suitable ontainers and has to be
directly emptied to the notified disposal site/sites or by transported by
availing municipal facility. However, the C&D wastes are in much demand for
filling up the low lying flood prone area. Not much of C&D wastes find its way
to the municipal MSW system.

Garden or other bulk waste has to be stored at the premises and disposed
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6.4

directly to skips / containers for the purpose or should be directly handed
over to the Municipal vehicle arriving on prenotified days.

Meat, Chicken and §h stalls should store waste in nofcorrosive bin / bins of
about 60 litre capacity each and transfer these contents into the large
container (secondary storage) kept at market collection points for lifting by
the municipality or handover to collection crew directly. Similarly, the fruits
and vegetable stalls should also store the waste.

Street / food vendors will have to keep bins to store waste and transfer to
municipal container. Marriage halls/function halls should keep large
container matching the Muncipal system.

Provision of suitable containers at source is the responsibility of individual
generators. However Municipality initially shall provide bins to households to
encourage the source segregation. The main role of Municipality will be
mainly to create awareness amongst the people with the support of NGOs. As
segregation and storage require a high degree of human awareness on the
health and environment perils of throwing waste on ground, a continued and
concentrated effort is required to create thisawareness.

It is essential to keep the streets and public places clean at all times of day.
This is possible only if waste producers cooperate and effectively participate
in the waste management efforts of the Municipality.

PRIMARY COLLECTION OF WASTE:

Door to door collection services includes collection of waste from households
and commercial establishments, markets and other waste generating sources.
The range of vehicles used for primary collections generally are
tricycles/pushcarts, autotippers, andsometimes small compactors depending
on the area.

It is necessary to provide daily services to all households, shops and
establishments for the collection of putrescible organic/food/bio-degradable
waste from the doorstep. This service must be regular aneliable - recyclable
material can be collected at longer regular intervals as may be convenient to
the waste producer and the waste collector, as this waste does not normally
decay and need not be collected daily. Domestic hazardous waste is produced
occasionally and so such waste need not be collected from the doorstep.
People could be advised or directed to put such waste in special bins kept in
the City for disposal of such wastes as per the directions given by
Municipality.

The following table will demonstrate various Door To Door Collection (DTDC)
systems
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Area Activity System Vehicles / Frequenc
Equipments y of
service
Residential DTDC Common Tricycles/Aut | Daily
Collection bins o tippers
Slums DTDC Common 1.1cum/3.5/4. | Daily
Collection bins 5 cum bins
Commercial DTDC Common Tricycles / Daily
Areas Collection bins/ | Auto tippers
Transfer station
All the Secondar | Transfer Stations Regular/ Daily
above y Static
collection compactors

6.4.1 Door step collection - Households

At present, there are 16 tricycles available for primary collection activity.
Those are sufficient to cover entire area for door to door collection activity.

The door to door collection of waste shall be done on a day to day basis
between 6.00 am to 10.00 am. The Municipality shall ensure that
infrastructure is made available for undertaking this activity in compliance
with MSW Rules 2000.

For the door to door collection of waste from households, available pushcarts
with requisite no.of manpower pressed i to service area for the collection of
waste. For this purpose, the municipality is divided into units containing not
more than 200 households. Each unit is covered by one pushcart. For regular
door-to-door collection each unit areas dwellers shall be ndted with general
collection timings on various streets within the unit. Exactly on the scheduled
time a waste picker along with pushcarts will arrive at the place praotified
and ring a specially designed gong to alert the residents. He will then pick u
the waste from individual household unit and load it into auto separately as
green and dry waste in to separate bins. A separate arrangement for collection
from slum areas is proposed. Same process is followed with autos but the each
route covered by aub is more than 1200 houses.

The waste from the pushcarts/auto will be unloaded into the common
collection compactor bins. There will be separate augment to picking dry
wastes from these collectors.
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6.4.2

6.4.3

PHASEII:

After 3-4 years, it is suggested to use autos ithe place of Pushcarts and
pushcarts may be continued to use for slums and narrow streets.

Table: Primary Collection From Residential Areas

Mode of Area of Primary Secondary storage
collection collection Collection
Vehicle
Door to Residential Autotippers 1. Bio-degradable in
Door colonies high Compactor bin
collection density in 2. Non
gentle terrain biodegradable-Sell
or dispose in for
Door to Door, Narrow Tricycles 1. Bio-degradable in
collection streets and Compactor bin
slums 2. Non
biodegradable-Sell
or dispose in for

Door step collection - Commercial Establishments

A direct and separate collection system is recommended for Large and
Medium Hotels and Restaurants, Hospitals (nemfectious component of
hospital waste only), industries etc. Waste from these sources should be
collected from the source and transported tdhe Transfer station. This system
should operate on a user fee basis. Municipality may organize the system by
using the present fleet viz autos & tractors and manpower by engaging
sanitation workers of their own for doorstep collection of hotel and restatant
waste. The hotels and restaurants may be directed to use twmn system for
the storage of food waste and other recyclable material. Both the wastes
should be collected separately in the vehicle. Initially the source segregation
may not be effective,the mixed waste shall be transported directly to the
Transfer station.

The existing tippers can be utilized for transportation of waste from bulk
generators wherever required.

Street Sweeping

In order to improve the system, all the roads and lanes havingabitation or
commercial activities may be covered on a day to day basis. This may be done
by employing one person per 500 m including commercial & important areas,
one person per 500 m in medium density areas and 750 m in WBM roads i.e
low density areas

The worker engaged in street sweeping shall be provided with long handle
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6.5

6.6

6.7

broom, metal trays, Gum boots, gloves, shovels and uniforms. The sweepers
should work in pairs, carrying out the following:

1 3xAADPET C Oxi OOEICi A AAAOGSE 1 Al COEO
1 Collecting the sweepingn container cart.

1 Cleaning the drains which are included within the street sweeping
activity.

1 Depositing the sweeping & drain cleanings in the nearby container
1 Cleaning the container stations with in the beat length

1 Kerbside collection from shops/establshments along the road/street
SECONDARY STORAGE:

The main objective of the secondary collection system
is to store the waste. Waste is temporarily stored in the
secondary collection points prior its transportation to
transfer station and disposal site. It is proposed to
place with 1100 lit bins. For stomge of waste at
markets and bulk generators, propose to use 1100lit
bins.

It is suggested to continue the present bin locations
and use waste sanitizing agents and insect repellents to
prevent the menace of breading of flies and mosquitoes at the secongar
storage points.

Bin tracking system

It is proposed to place the 1100lit bins at the current bin locations as the
existing Bin locations are linked with M bin system which are very well
established and monitoring on daily basis .

Phase II:

Over the peridd of 2-3 year, waste collected in auto tippers shall be
transferred to Rear End Loaders, then transport to the transfer station

SECONDARY COLLECTION AND TRANSPORTATION:

All the storage bins of 1100lit capacity will be lifted by compactor and
transport the waste to the treatment plant.

INFRASTRUCTURE REQUIRENYH FOR THE ENTIRE MUNICIPALITY

The following design basis has been considered for infrastructure
calculations.

U Year of Waste Quantity for primary, secondary collection and storage
Page p8

Feedback Infra Pvt. Itd

in JV with

3
Eco Save Systems Pvt. Ltd FEZDBACKK INFRA gﬂ'



DPR on MSWM for Rajam FinalRepori

6.7.1

vehicles calculations is 2015.
U The total waste is 16 MTPD.

0 Assuming that only 60% from households, 30% from commercial,
institutional, market yards, slaughter houses etc. and 10% from street
sweeping based on past experiences.

U Considering Autotipper can make 3 trips in a day.

U The waste generation from slums was considered @0% the residential
waste generation.

Primary, Secondary Collection and Transportation Vehicles and Storage

Bins

The infrastructure proposed for Municipality is based on waste generation. It
is estimated that the total waste generation is about 15 tonesep day for the
year 2015. There are at present households. It is proposed to arrange door to
door collection from residential areas and slum areas.

Table 5.1: Required infrastructure for collection of H/H waste & street sweeping waste
Primary collection v ehicles required for the base year is 2015

Population 2015 49870 Nos
House hold 11158 Nos
Per capita waste generation 0.32 Kg
Waste Quantification 16 TPD
*Residential 10 TPD
Commercial 5 TPD
Street sweeping 1 TPD
Residential
Capacity oftricycle 300 HH
No.of Tricycles available 16 Nos
No.of.houses covered by available tricycles 4800 HH
Balance houses to be covered 6358
Capacity of the autotipper 1200 HH
No.of autos required 5

With Standby @20% 6 Nos
Street sweeping
Road Length 71.39 Kms.
No.of sweepers required 143

Stand by (10%) 14 Nos
Total no.of Pushcarts required 153 nos
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The proposed number of bins is arrived based on waste quantification in
commercial, residential and slum areas. The bin capacities ®100 liters are
proposed. The details are given in below table.

Table 5.2: Requisite Bin Details

Waste Quantity 16 TPD
Capacity of each 1100 lit Bin 0.5 Tons
No.of Bins required (1100 litre) 16/0.5
Total no.of bins 32Nos
Standby @ 20% 39 Nos

It is proposed to introduce compactor vehicles (REL) to the system. One REL
can make 3 trips per day with carrying capacity of -B tons in each trip. So the
total no.of REL required for the transportation of waste is 1 vehicles and

lvehicleextra as standby

Table 5.3: Requisite Number of Vehicles

Bins/
Total Trios
. Waste er PS 1 Veniclesin Nos. Total
p
Vehicles : . Requirement
Quantity | Capacity | - . | Standby in Nos
intons [ - ! {1 -10%
Rear End Loaderg 16 7 3 1 1 2

The manpower requirement for driving the vehicles and lifting the garbage is
based on shifts. The total work force required in the primary and secondary
collections are formulated in the below table.

Table: 5.4: Required Staff for SWM

Vehicles No. of Vehicles | Staff per vehicle | Shifts | Total staff
Pushcarts 16 1 1 16
Autotippers 5 3 1 15
Sweepers 143 1 1 143
compactors 1 2 2 4
Total field Staff 178

Designation No.of required staff
Project Manager 1
Supervisors 20
Mechanics 2
Electrical 2
Fitters 2
Total official /mechanical staff 27
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6.7.2

Required tools &equipments

Each worker will be provided with a broom and a dustpan for waste collection
and adequate Personnel Protective Equipments (PPE).

U Number of brooms required- 143
U Number of dustpansrequired - 143
U Number of pair of gloves 178

U Number of pair of boots- 178

U Number of uniform z178(A uniform for a worker will include two sets of
uniform for summers and two sets for winters).

The total infrastructure cost estimates required for the aboveés covered in the
subsequent chapter

Workshop Facility for Vehicle Maintenance

The Municipality must have adequate workshop facilities for the
maintenance of their fleet of vehicles and containers, etc. The workshop,
public or private, should have adequate technical staff, spares and
preventive maintenance schedules to ensure that at least 80% of the vehicles
remain on the road each day and the down time of repair/maintenance is
minimized to the extent possible. Spare assblies should be kept
available which could be given as replacements until necessary repairs
are carried out. The following items are proposed in the Work Shop.

1 Vehicle washing

1 Tyre yard

1 Repair center with necessary tools and equipments

1 Parking
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7 IDENTIFICATION OF MSW PROCESSING TECHNOLOGIES

7.1 Introduction

The most important objective of municipal waste management is a safe
disposal of the waste, generated daily. This would involve the following
activities:

1 Separation of recyclable fractions and recycling the same
1 Beneficial utilization of organic fraction of the waste
1 Disposal of inerts into a scientifically designed landfill

The disposal of waste involvesprocessingto separate or utilize the waste
fractions organic and inorganic, of which the recyclables are sent for recycling
whereas the organics which dominate the proportion go to aerobic
composting, vermicomposting or waste to energy conversion. These different
options require many inputs for decisionmaking processes and would involve
different capital investments. A careful consideration of waste quantity
generated is also an important part of this decision making.

In the following sections the processing techniques and methodologies in use
are explaned, subsequently an optimum model of waste processing and
disposal for the GVMC is arrived.

7.2  MSW Processing Technigues

There are several MSW processing technologies which are being followed in
various parts of the world. Further, it is to mention that ot of the various
processing technologies, the technologies which are being used / considered
for use in Indian conditions are: (i) Composting, (ii) Anaerobic digestion to
recover biogas and electricity, (iii) Refuse Derived Fuel and (iv) Pyrolysis, as
below under different technical groups

Biological Processing Technologies Aerobic Digestion (Composting )
Anaerobic Digestion
(Biomethanization)

Landfill as Bioreactor (Bioreactor
Landfill)

Thermal Processing Technologies Incineration (Mass burn)
Pyrolysis / Gasification
Plasma Arc Gasification

Physical Processing Technologies RefuseDerived Fuel (RDF)
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Densification/Pelletization
Mechanical Separation
Size reduction

Table 6.1: List of Identified MSW Processing Technologies
Biological Processing Technologies

Biological technologies operate at lower temperatures and lower reaction
rates, this technology is mainly used for the conversion of organicaste. MSW
consists of dry mater and moisture. The dry matter further consists of organic
(i.e. whose molecules are carbogbased) and minerals also referred to as the
ash fraction. The organic can be further subdivided into bio degradable or
refractory organics such as food waste and non bio degradable such as plastic.
Biological technologies can only convert bialegradable component of the
MSW. Byproducts can vary, which include electricity compost and chemicals.
Various biological processing technologieare briefly described below.

Composting:

Composting is a natural micrebiological process where bacteria break down
the organic fraction of the MSW under controlled condition to produce a
pathogenZEOAA 1 AOAOEAT AAI 1T AA OAIT | Bbils0ib OEAO
amendments (for example, to lighten and improve the soil structure of clay
soils) and mulch. The microbes, fungi, and macrerganisms materials is
placed into one or more piles (windows) and the natural microbial action will
cause the pile to leat up to 65800°C, Killing most pathogens and weed seeds. A
properly designed compost heap will reach 78C within 6 to 10 days, and
slowly cool off back to ambient temperatures as the biological decomposition
is completed. Systematic turning of the materia which mixes the different
components and aerates the mixture, generally accelerates the process of
breaking down the organic fraction and a proper carbon/nitrogen balance
maintained (carbon to nitrogen or C/N ratio of 20:1) in the feedstock insures
complete and rapid composting. The composting process takes about 17 to
180 days.

There are two fundamental types of composting techniques i.e. open or
windrow composting, this is done in outdoors with simple equipment and is a
slower process. The other is osed system composting, where the
composting is performed in an enclosure (e.g., a tank, a box, a container or a
vessel).

Anaerobic Digestion:
In Anaerobic Digestion biodegradable material is converted by a series of
bacterial groups into methane and C® A first group break down large
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organic molecules into small units like sugar this step is referred to as
hydrolysis, another group of bacteria converts the resulting smaller
molecules into volatile fatty acids mainly acetate, but also hydrogen ¢Hand
Coe This process is called acidification. The last group of Bacteria, the
methane producers or methaogens, produce biogas (methane and . érom
the acetate and hydrogen and Go This biogas can be used to fuel boilers or
reciprocating engines with minimal pretreatment. In addition to biogas,
anaerobic bioconversion generates a residue consisting of inorganic, ngn
degradable organics, non degraded bio degradable, and bacterial biomass. If
the feedstock entering the process is sufficiently free of objechable
materials like colorful plastic, this residue can have market value as compost.
Anaerobic Digestion process is also referred to as Binethanization process.
A pictorial representation of this process is as below

Catbohydrates SUgars —
Carbonic acids
Ee —— and alcohols
. Hydragen Methane
Fats [> Fattyacids —[ Aetc acid Carbon dioxide
) | — Hythogen Carbon dioxde
Carbon dioxide
Proeing q Arino acids Armonia

Methanogenesis

Bio Reactor Landfill:

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

Thermal Processing Technologies

Thermal technologies are those technologies that operate at temperature
greater than 200°C and have higher reaction rates. They typically operate in a
temperatures greater than 200° C to 5,500 C. Thermal technologies include
advanced thermal recycling (a stateof-the art form of waste to energy
facilities) and thermal conversion (a process that converts the organic carbon
based portion of the MSW waste stream intoa synthetic gas which is
subsequently used to produce products such as electricity , chemicals , or
green fuels). The calorific value of garbage will help to identify the treatment
technologies like Wasteto-Energy and other thermal processes. These
technologies are briefly described below.

Incineration :

Massburn Systems are the predominant form of the MSW incineration. Mass
burn systems generally consists of either two or three incineration units
ranging in capacity from 50 to 1,000 tons per day; thus @ity capacity ranges
from about 100 to 3,000 tons per day. It involves combustion of unprocessed
or minimally processed refuse. The major component of a mass burn facility
include

1. Reception of Refuse, handling and storage systems;
Combination and Steangeneration System (a boiler);

Flue gas cleaning system;

Power generation equipment (steam turbine and generator);

Condenser cooling water system and

o 0k~ w0 DN

Residue hauling and Storage system
Pyrolysis :

In Pyrolysis, at high temperature of 700 C to 1200C, thermal degradation of
organic carbon based materials is achieved through the use of an indirect,
external source of heat, in the absence or oxygen free environment. This
thermally decomposes and drives off the volatile portions of the organic
materials, resulting in a Syngas composed primarily of Hydrogen ¢y Carbon
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monoxide (CO), Carbon dioxide (Gpand Methane (CH). Some of the Volatile
components form tar and oil which can be removed and reused as a fuel. Most
Pyrolysis systems are closed systemand there are no waste gases or air
emission sources (if the syngas is combusted to produce electricity, the power
system will have air emissions control systems. The syngas can be utilized in
boilers, gas turbines, or internal combustion engines to genate electricity or
used as raw stock in chemical industries. The balance organic material that
are nonvolatile or liquid that is left as a char material, can be further
processed or used for its adsorption properties (activated Carbon). Inorganic
materials form a bottom ash that requires disposal, although some pyrolysis
ash can be used for manufacturing brick materials.

Gasification :

In Gasificationprocess, thermal conversion of organic carbon based materials
is achieved in the presence of internally prduced heat, typically at
temperatures of 66 to 1800°C, and in a limited supply of air/oxygen (less
than stoichiometric, or less than is needed for complete combustion) to
produce a syngas composed primarily of Hand CO. Inorganic materials are
converted either to bottom ash (Lowtemperature gasification) or to a solid
vitreous slag (High temperature gasification that operates above the melting
temperature of inorganic components). Some of the oxygen injected into the
system is used in reactions that prodce heat, so that pyrolysis (endothermic)
gasification reactions can initiate after which the exothermic reactions control
and cause the gasification process to be safistaining. Most gasification
systems, like Pyrolysis are closed systems and do not ggate waste gases or
air emission sources during the gasification phase. After cooling and cleaning
in emission control systems, the syngas can be utilized in boilers gas turbines
or internal combustion engines to generate electricity or to make chemicals.

Plasma arc Gasification:

In Plasma Arc Gasification process using alternating current (AC) and /or
direct current (DC) electricity is passed through graphite or carbon electrodes
with steam and /or oxygen/air injection (less than stoichiometric) to produce

an electrically conducting gas (aplasma) typically at temperatures greater
than 2,200°C. This system converts organic carbon based materials including
tar oil and char to syngas composed primarily of fHHand CO and inorganic
materials to solid vitreous dag. Like pyrolysis and conventional Gasification,
Plasma Arc Gasification is a closed system therefore there are no waste gases
and no emission sources in the Plasma Arc Gasification process. After cooling
and cleaning in emission control systems the sym@g production by plasma arc
gasification can be utilized in boilers gas turbines or internal combustion
engines to generate electricity or to make chemicals. The final emission

production is CQ and water. The furans and dioxins in the emission are
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extremely low and lower than the recommended USEPA or EU emission
norms.

Liquid Plastic plant:

HBE, hasdeveloped a process to convert mixed plastic waste into the more
useable liquid form, Liquid RDF, using a process called catalytic pyrolysis. In
effect, the piocess proposes to provide an integrated plastic waste processing
facility which offers an economical and environmentally responsible
alternative to the usual approaches of landfill disposal, incineration and
recycling.

Physical Processing Technologies

Physical technologiesinvolve altering the physical characteristics of the MSW
feedstock. The MSW is subjected to various physical processes that reduce the
guantity of total feedstock and increase its heating value. It may be dandified
or palletized into homogeneous fuel pellets and transported and combusted
as a supplementary fuel in utility boiler. These technologies are briefly
described below.

Refused Derived Fuel:

The RDFprocess typically includes through pre-separation of recyclables
shredding, drying and densification to make a product that is easily handled.
Glass and plastics are removed through manual picking and by commercially
available separation devices. This is followe8ly shredding to reduce the size
of the remaining feedstock to about eight inches or less for further processing
and handling. Magnetic separator is used to remove ferrous metals. Eddy
current separators are used for aluminum and other notferrous metals. The
resulting material contains mostly food wastes norseparated paper, some
plastics (recyclable and nonrecyclable) green wastes wood and other
materials. Drying to less 12% moisture is typically accomplished through the
use of forced air. Additional seving and classification equipment may be
utilized to increase the removal of contaminations. After drying, the material
often undergoes densification processing such as palletizing to produce a
pellet that can be handled with typical conveying equipmentrad fed through
bunkers and feeders. The RDF can be immediately combusted on site or
transported to another facility for burning along or with other fuels. The
densification is even more important when RDF is transported offite to
another facility in order to reduce volumes being transported. RDF is often
used in waste to energy plant as the primary or supplemental feedstock or-co
fired with coal or other fuels plants in kilns of cement plants, and with other
fuels for industrial steam production.

Mechanical Separation:
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Mechanical separation is utilized for removing specific material or
contaminants from the inlet MSW stream as a part of the pre treatment
process. Contaminants may include construction and demolition (C&D)
debris, tyres, dirt wet paper,coarse materials and fine materials. Generally
MSW reaching the dumping sites is non segregated mixed waste containing
C&D debris and other contaminants. Therefore it is essential to remove these
contaminants from the incoming MSW by mechanical separatiomefore
proceeding the waste further by either biological physical and thermal
technologies (except Plasma Arc Technology).

Most of the rural towns it is seen that C& debris (more than 90%) is reused
and the rag pickers take away most of the recyclable material at the collection
points only. Therefore the MSW reaching the dumping ground does not
require the elaborate mechanical separation process. This MSW has high
organic content fit to be directly used for various technologies after manual
sorting only.

SizeReduction:

Sizereduction is often required to allow for more efficient and easier handling

of materials particularly when the fees stream is be used in followon
processes. Sizing processes include passive moving and vibrating screens and
trammels. In order to reduce the size of the entire stream or portions of it
mechanical equipment such as shredders is utilized. This allows for other
physical processes suclas dryers magnetic and eddy current separators and
densification equipment to work more efficiently. Magnetic and eddy current
separators may be installed both upand down-stream of shredders to
increase the recovery of metals.

Screening Technology Criter ia

The criteria for screening the potential technologies which meet the
objectives and goals.

a) Technology Reliability Criteria

Technologiesthat are proven internationally for large scale application of
MSW could be considered without reservations fo¥isakhapatnam District.

b) Environmental and Social Acceptability Criteria

Technologies that have minimum environmental and social impacts and
conform to the regulatory requirements (MSW Rules, 2000)

c) Waste sustainability Criteria

Technologiesthose ae suitable for MSW characteristics of Visakhapatnam
District. A schematic representation of technology selecting criteria has given
below.
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Governing factors for choice of Technology

The decision to implement any particular technology needs to be basead its
techno z economic viability, sustainability, as well as environmental
implications keeping in view the local conditions and the available physical
and financial resources. The key factors are

1 The origin and the quality of the MSW
1 Quantity of Wastegenerated

91 Distances between the various municipalities falling in the particular
zone/cluster

1 Market for the finals products - Compost / anaerobic digestion Sludge /
power

1 Commercial fertilizer Prices Prevaling
1 Land Price, Capital and labour cost
1 Capabilities and experience of the technology provider.

It needs to be ensured that the proposed facility should fully comply with the
environmental regulations laid down in the MSW Rules 2000 issued by MOEF,
New Delhi and may be amended from time to time.

7.3  SELECTION OF THE MOST SUITABLE TECHNOLOGY RABRAM

The composition of urban waste has rapidly undergone a radical change in the
fast few years in the country in tune with the growth of the economy resulting
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