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Mysore is an educational, commercial and admirtisgacentre and also an
important tourist and heritage destination. It isllwconnected to the adjoining
states of Kerala and Tamil Nadu through road neéitwér summary of the key
statistics of the city is presented in the tablewe

Table 1: City Statistics

SL No City features Status
1 Height (MSL) 770 M
2 Latitude 12°18’ North
3 Longitude 76°39’ East
4 Population (2001 Census) Male : 398730

Female : 387070
Total : 785800

5 Female Population per 1000 Male (1991 967.41
Census)
6 Population growth( 1991-2001) 20.48%
7 SC Population (2001 Census) 85,574
8 ST Population (2001 Census) 27,695
9 Labourers (1991 Census) Male-1,12,534




SL No City features Status

Female-19,260
Male — 88.6%,

10 Rate of Literacy (2001 Census) Female — 80.2%
Total — 84.5%

11 Area 128.42 sqg. km

12 Dwelling Families 2001 census 1,65,815

13 Average family size 4.8
Male — 88.6%,

14 Rate of Literacy (2001 Census) Female — 80.2%
Total — 84.5%

15 Road Length (km) Corporation — 1093
PWD - 57.78
NH -5
University — 26
Total — 1761.53

16 Number of Street Lights 36,863

17 Average street lights per km 40

18 Number of Wards 65

19 Average rainfall per annum 789.20 mm

Source:MSWAction plan,DMA 2006
C. The population of Mysore has experienced a spikthénlast 4 decades with the

population increasing to 7.86 lakhs in 26@fbm 2.54 lakhs in 1961 While the
growth in the period up to 1971 is attributablertdustrialization like automobile
and engineering, the growth in the period from 18¥1991 is due to the increase
in heritage, culture, spiritual tourism and Mysbexoming a regular feature on the
tourism circuit. Mysore has multiple industrial 2snsuch as Hebbal, Metagalli,
Belagola, Belavadi and Hootagalli. The growth ie ttecade of 1991-2001 and in
the last five years is largely due to the growtHTofind ITeS industry in the city.
The decadal decline in growth rate during 1991-2@@% due to slowing down in
the industrial investments. The table below depiugshistorical population trends.

Table 2: Historical Population Trends

Year Population Average decadal growth rate
(Lakhs) (%)

1901 0.68

1911 0.71 4%

1921 0.84 18%

1931 1.07 27%

I Source: Census, 2001
2 Source: Census, 1961




Year Population Average decadal growth rate
(Lakhs) (%)

1941 15 40%

1951 244 63%

1961 2.54 4%

1971 3.56 40%

1981 4.79 35%

1991 6.53 36%

2001 7.86 20%

2006 8.90 -

Source: City Development Plan, Mysore
d. The area of the Mysore city has also increasedf&igntly over the last 2 decades

and the details of the same are set out in the.tabl

Table 3: Population Growth Trends

Census year

Area (Sq. Km)

1981 82.3
1991 91.73
2001 128.42

Source:DMA Action Plan, 2006

e. The city has been divided into 65 municipal wardd the approximate population
in each of the wards is set outAmnexure 1 While there are 38 notified slums in
the city, 13 more slums have been identified. A moathe Mysore city is set out
below.




1.1.

1.1.1.

The Government of India (Gol) proposes to providgetus to the development of
urban infrastructure in India through the Jawahatehru National Urban Renewal
Mission (JNNURM). Gol has selected Mysore as onghef heritage cities to be
developed under JNNURM. As required under JNNURMdeiines a City
Development Plan (CDP) was prepared giving therdetails of various
infrastructure projects proposed to be undertakethé future. One such project
identified in the CDP, is the development of argnated strategy for management
of municipal solid waste (MSW) in the City.

Municipal Solid Waste Management (MSWM) is an oatayy function of the

Urban local bodies (ULBs) under the Karnataka Mipalities Act, 1964. Also, the

Municipal Solid Waste, (Management and Handling)eRu2000 (“MSW Rules”)

made it mandatory for an Urban Local Body (ULB)pi@ctice sanitary treatment
and disposal of the MSW generated.

The estimated quantum of MSW currently generatethéncity is approximately

385 MT. MCC has been carrying out collection armhs$portation of MSW in the

city by deployment of its own resources and thropghiate operators. A compost
facility of 200 TPD capacity was also set up faratment of MSW in the year
2001. The operations of the facility have howeveerb intermittent over the past
few years. Also, there is no sanitary landfill fagifor disposal of MSW at present
in the city.

Existing status of physical infrastructure
MSW generation

The various sources of MSW generation include ddéimésuseholds, commercial
establishments, hotels, markets, marriage halls randing homes. A primary
quantification survey was carried out in MCC toireste / validate the MSW
generation. The results of the study are set otltisnsection. The quantification of
waste generate is based on 100 TPD and the sgmesented iinnexure 2

a. Domestic Households

The waste generated in the domestic householdssftre major component
of the total MSW generated in the city. The numbghouseholds in the
city is 1,93,761 assuming an average family size4® and the total
estimated population of the city as 9.3 lakhBhe estimated number of

% Source: CDP, Mysore (Year 2007)




households in the city is set outAmnexure 3. While there are 38 notified
slums in the city, 13 more slums have been idedtiind the details of the
same are set out ilnnexure 4. Based on the waste quantification studies
undertaken, the average per capita MSW generasi@pproximately 360
grams per capita per day. The estimated quantuiSW generated by the
domestic households considering the per capitalexgeneration levels and
the estimated population is 338PD. The estimated quantum of MSW
generated in each of the 65 wards is set oAnimexure 5.

b. Commercial Establishments

There are approximately 20,000 commercial estaients in the city,
majority of which are general shops, petty shopkebes, juice shops,
electrical & electronics, wholesale and retail aforThe ward wise details of
the same are set out nnexure 6. Based on the waste quantification
studies undertaken, the MSW generation rate iscxppately 1.0 kg per
establishment per day and the estimated quantukdSW generated is 20
TPD.

C. Marriage and Function Halls

There are approximately 124 marriage and funchialls in the city. The
marriage and function halls generate 50 kg of MSWérgday based on
which MSW generation has been estimated at 6 TPD.

d. Hotels, Restaurants and Lodgings

Hotels, restaurants and lodgings mainly generatelelgradable waste.
There are approximately 415 hotels in the city. M@&W generation rate is
approximately 50 kg per unit per day and the eggoh@uantum of MSW
generated by the hotels is 21 TPD. The ward wisaildeof the same are set
out inAnnexure 6.

e. Markets
Vegetable, meat shops and other market areab@aher sources of waste

generation in the city. There are approximately 38arkets in the city
which generate an estimated quantum of 28 TPD d\MMS

* Including floating population




Street Sweepings & Drain Cleanings

Street sweepings and drain cleanings are the ottag¢or components of

total MSW generated in urban areas. The streetEngerange from 60 kg

per km road length in high density areas to arduég per km road length

in less density areas. The quantum of street swgepaste generated per
day has been estimated at 17 TPD based on the gboeeation levels.

Hospitals, clinics, industries and other generatsush as schools and
institutions, temples, generated an estimated guaf 13 TPD of MSW.
The ward wise details of the same are set oAnimexure 6.

Total Quantity of Waste Generated

The total quantity of MSW generated in the cityapproximately 385
tonnes per day (TPD) and the details of the sameetrout in table 4.

Table 4: Total quantity of MSW generated

Sl unit , Estimated
No Generator Number generation uantity (MT)
per day g
. 360 gram/
1 Population 9,38,386 capita/day 338
5 Commermal 20,000 l.Q kgs per 20
establishments unit per day
3 Hotels and Restaurants 410 50 kg / unit 21
4 Marriage and Function 124 | 50 kg / unit 6
halls
Total MSW generated per day in MT 385
; Street sweepings and siilt 17
(TPD)
Total MSW generated per day including Street sweepgs
o 402
and siltin MT

Source: Field Surveys

1.1.2. MSW Transportation

a.

The MSW collected from the generators is transpoii@ the compost
facility by deployment of 51 vehicles of which, 2ée owned by MCC and
25 are deployed by private contractors.

® Including floating population
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b. The quantum of MSW transported in the vehicles lteen weighed at the
compost facility over a period of fifteen (15) daged the details of the
same are set out in the table below.

Table 5: Quantity of MSW transported

S| No Day No. of trips Tons / day Ave/r?rgi_:]pe ton
1. Saturday 90 284 3.15
2. Sunday 66 226 3.42
3. Monday 81 261 3.22
4. Tuesday 88 295 3.35
5. Wednesday 71 244 3.43
6. Thursday 86 252 2.93
7. Friday 84 273 3.25
8. Saturday 72 269 3.73
9. Sunday 58 246 4.24
10. | Monday 83 292 3.51
11. | Tuesday 84 321 3.82
12. | Wednesday 65 255 3.92
13. | Thursday 84 291 3.46
14. | Friday 87 321 3.68
15. | Saturday 70 260 3.71

Source: Field Surveys

C. While the average waste transported is approximagi0 TPD, the
minimum and maximum amounts transported are 226 ard 320 TPD
respectively.

1.1.3. Current MSW Management practices

a. The current MSW management practice in the citgesout in the figure
below.
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Households

Commercial Establishments

Small Markets

Y

Hotels and
Restaurants

\4

Door to door
Collection / Disposal i

RCC & Masonry Bing

Trucks/
Tractors
dumper
placers

A 4

RCC &
Masonry Bins

Trucks/
Tractors
dumper
placers

A 4

Street
Sweeping

Construction Debris

\ 4

A 4

RCC &
Masonry Bins

Pushcarts

l

Tracker Place

1.1.4. Organization structure for MSWM

A 4

Compost Facility

Trucks/
Tractors
dumper
placers

Rejects

\ 4

Open Dumping
(Adjacent to Compost
Facility)

Trucks/
Tractors
dumper
placers

Low Laving Area:

The MSW management activities in the city are suiped by the health
department of MCC, which is headed by a Health deffiand the
organization structure of the department is sefrotltie figure below.

| COMMISSIONEF |

4

4

[DRIVERS] [ PKS ][

CONTRACT WORKERS &
DRIVERS
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Source:Mysore City Corporation

The Health Officer is assisted by a Deputy Healtlificér, two

Environmental Engineers, two Senior Health Inspesctand 18 Junior

Health Inspectors.

Each Health Inspector is responsible for managewfeMtSW activities in a
set of wards and is assisted by Conservancy / Rafedho in turn is
responsible for supervision of Pourakarmikas (Pks) the private
contractors.

The staffing pattern of the department is set otihé table below.

Table 6: Staff Deployment

SI. no

Staff category / designation

Manpower

Health Officer

Deputy health Officer

Environmental Engineers

Senior health Inspector

1
1
2
2

Junior health Inspector

18

Health Inspector — on contract basis

Conservancy Dafedars

36

Pourakarmikas (PKs) - Permanent

786

©| 0| N| O o1l | W| N|

Pourakarmikas (PKs) - Timescale

[
o

Pourakarmikas (PKs) - private contract service
deployment

586

11

Pourakarmikas (PKs) - on contract services basi
with MCC

40

12

Drivers — MCC (26 vehicles)

26

13

Drivers — contract services for 25 vehicles

25

Source MSW Action planDMA 2006

1.2. Baseline information

1.2.1. Collection and Transportation of MSW

The current practices of collection and transpmmatof MSW from various

generators as set out below.
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MCC has introduced door-to-door collection:
of MSW from domestic households by ‘
deploying 90 pushcarts in some of the wards==
However, the common practice is dumping of*
MSW into RCC bins / masonry bins and on
the road sides (open collection points).

Street sweeping activity in the city is carried dyt the PKs. The street
sweepings and the silt collected from the road sidens are temporarily
stored is small heaps on the road sides or areated in the bins and
transferred to tractor placers for disposal. Theneded road length in
Mysore is 1764.53 km, which has been classified ithtree categories
depending upon the frequency of sweeping. The sarset out in the table
below.

Table 7: Road classification

Sl No Classification of Roads Road length (Km)
1 Type A (sweeping on a daily basis) 684/68
2 Type B (sweeping twice a week) 610.95
3 Type C (sweeping once a week) 46890
Total Road length 1764.53

Source:MSW Action Plan, DMA 2006

The details road length and length of road sidéndrfor each of the wards
is set out iNMAnnexure 7.

frequency of collection namely; A typek
roads (daily collection), B type roads
(collection twice a week) and C type roads#
(once a week). The detail of the bins in each
of the wards is set out iAnnexure 8 In
ward number 18 (Kuvempunagara South)
and ward number 37 (Lashkar Mohalla) the numbdrims required is high
due large  number of commercial

establishments and high population densit§
as indicated i\nnexure 8.

In order to facilitate collection of MSW Fes
from the bulk generators, 20 seconda
storage bins (dumper bins) have bee
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placed at commercial areas and bulk waste generatints. The MSW
stored in the dumper bins is transferred to thepmsnfacility using dumper
placers. The details of the transportation vehicesed by MCC and the
condition of the vehicles are set outAnnexure 9.

e. The MSW collected from bins / open collection psirg transported to the
compost facility.

f. MSW management practices in other cities in Indr@ et out in
Annexure 10

1.2.2. Treatment of MSW

a. The MSW generated within the limits o
the MCC area, prior to year 2001, wal
dumped in an ad-hoc manner at seve
locations as convenient in the peripherg
area of the city. As a part of MS
Management Program taken up undé
Asian  Development Bank assiste(
Karnataka Urban Infrastructure
Development Project (KUIDP), it was
decided to set up a MSW treatment facility with apacity of 200 TPD,
under an appropriate public private partnershipnéaork, to treat the
MSW generated in the city.

b. M/s Excel Industries, Mumbai in
association with  M/s  Vennar
Organic Fertilizers Limited was
identified as the developer for
setting up of the compost facility
under a Build — Operate — Transfej
(BOT) framework through a
competitive bid process. The facilit
was set up at Vidyaranyapuram an
has been in operation since August
2001. The operations of the facility have been rintgent right from
commencement of operations and Vennar had abandbeguoject in June
2005. Subsequently, MCC has been operating the facijtyléploying its
own staff and resources. The salient features ef fttilities and the
processes in the compost facility are set out below
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Vi,

The MSW transported to the facility is weighed fz weighbridge
wherein details such as number of truck loads, meig each load
and the lorry number are recorded.

The MSW received at the facility is dumped in tltgaaent vacant
land. The untreated MSW is piling up at the fagilidue to
intermittent operation of the compost facility.

The biodegradable components of the untreated M8wped in the
facility have been inertised (due to elapse of Jimeithout any
windrow management or turning operations or appboa of
innoculum etc.

Currently large non biodegradable waste (inertk lityres, big
bottles, steel materials etc are not being sephraf®nstruction
debris and street sweepings are also not beingrsede

Drains are constructed on the periphery of thdifadb collect the
leachate generated.

There are 3 screens for processing the inertised/MS

35 mm Trommel Screen: The inertised MSW is fechn 35
mm trommel screen. The output of the screen is thleen to
the next stage of processing through a conveydr BEhe
rejects are carried by a separate conveyor bdleated and
stored for disposal.

16 mm Trommel Screen: The inertised MSW outputhef t
35 mm trommel screen is fed to a 16 mm trommelestre
The processed output is transported through a gomnuzelt
to the next screen, while the rejects are moved eaparate
conveyor belt, collected and stored for disposal.

4 mm Trommel Screen: This is the final screen ptimr
bagging and storage. This activity is carried cagdal on the
order position for the compost. The output of 16 mm
trommel screen is processed through a 4 mm trorsaneén.
The rejects of 4 mm trommel screen along with thfal6

mm trommel screen are used to cover the fresh wnslr
being formed (to increase the rate of decomposiéind to
prevent foul odour).
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Vil.

viii.

The output of the 16 mm trommel screen is fed t@asgparator and
then a de-stoner. Air-drying of the compost at anbtemperature
is then carried out. The above process is carrigdt@ reduce the
moisture content and to remove sand/stones fromdhgost.

A Quality Control Lab was constructed at the sibeatssess the
parameter to govern the quality of compost like &No, PH value,
etc. The lab is however currently non-operationad @o quality
checks are being carried out for the compost preduc

The compost produced is stored loosely and is mhckagy when
orders are received for their delivery. The pagkis being carried
out manually using weighing scale & stitcher.

Project Facilities

The facility comprises civil structures and infrasture, plant and
machinery and electrical equipment. As the faciitys developed in
the year 2001, the structures, plant & machinery a@tectrical
equipment can be utilized for operations for a Hert period of
approximately 10 years with suitable modificationghe present
condition of the various facilities has been assg¢dsased on which
the rehabilitation requirements have been idewtifi@he salient
features of the current status of civil structuggant and machinery
and electrical equipment is set outdinnexure 11, Annexure 12 and
Annexure 13respectively.

1.2.3. Disposal of MSW

1.2.4.

At present, there is no sanitary landfill facilitythe city for disposal of the MSW
generated and processed in the compost facilitg. nidn-biodegradable component
of the MSW collected and the rejects from the costpacility are being dumped in
the open areas adjacent to the compost facility.

Performance Indicators

While the 65 wards in MCC are covered by the selaste management program,
the MSW is not collected on a daily basis fromwa fecalities. The delivery level
performance indicators for current municipal selidste management services are
set out in table below.
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1.3.

Table 8: Current status of MSW practices

Parameters Current Status
Coverage 75%
Collection Efficiency 80%
Segregation 10%

Treatment and Disposal Facilitiegs  Treatment facilif 200 TPD capacity
being operated by MCC.

No sanitary landfill facility.
Recovery of Costs Practiced in select few wards
Source: City Development Plan, Mysore

Projects proposed for the MSW sector in the CDP

MCC endeavors to provide a safe and environmentadlgign sanitation and
municipal solid waste services to its citizens.tis extent many initiatives have
been taken up including setting up of compostimacess facilities and improving
MSW collection practices. The provision of services future would be in

compliance with the applicable statutes includihg t'‘Municipal Solid Waste

Management and Rules, 2000 and the Karnataka Bddigy on Integrated Solid
Waste Management.

The projects proposed for MSW sector in the Citw&epment Plan are set out in
this section.

a. Collection and Transportation of MSW

The activities would include collection of MSW frothe different waste
generators such as domestic households, commestailishments, hotels,
institutions etc., sweeping of streets and subs#qtransportation of the
waste collected, to the processing facility or firal disposal site. The
activities envisaged would be undertaken with thsistance of self help
groups and with participation of local populace.

b. Treatment and Disposal of MSW

Rehabilitation of the existing compost facility atkelvelopment of a sanitary
landfill facility in accordance with the MSW Ruleshe rehabilitation and

development works could be undertaken under arogpipte public private

partnership framework.

C. In the city investment plan presented in the CDRe tinvestment
requirement for delivery of MSW management servigeshe city was
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1.4.

1.5.

estimated over the investment period. The investmegquirement during
the INNURM period (FY 07 — FY 12) was estimatedRas42 Crores.

d. The proposed project for MSW management systenmhencity includes
streamlining of MSW collection & transportation 8@, rehabilitation of
compost facility and development of a sanitary fdhtcility. The project
aims at achieving 100% efficiency in collection &nsportation of MSW,
implementation of source segregation and developneénan efficient
treatment & disposal system. The proposed progebence in line with the
strategy for MSW management set out in the CDP.

Other capital expenditure projects (Ongoing & Sandibned)

Directorate of Municipal Administration (DMA), asag of its initiative to improve

solid waste management practices in Urban Localdso@JLBs) in Karnataka had
developed strategies for collection, transportaticeatment and disposal of MSW.
Under the program an Action Plan for collection &rtsportation strategy was
prepared for Mysore. DMA had sanctioned amount ef R00 Crores in two
installments, towards procurement of tools / equpm / vehicles for

implementation of collection & transportation adies as per the action plan.

MCC has utilized Rs 3.0 Crores till date, from th#dotted funds towards

procurement of tools/equipments for primary collatt and street sweeping
activities. The equipments purchased include push@nd other street sweeping
equipments. The remaining Rs 1.0 crore would betspg MCC on procurement

of dumper placers and auto tipper.

Existing tariff & cost recovery methods

The existing cost recovery scenario for the ses/m®vided by MCC with respect
to MSW management is discussed below.

a. Past five year trends

For the services provided by MCC for collectiondamansportation of

MSW, there are no service charges / user charggsh#lve been collected
from various generators in the past five years. el@v, MCC has been
collecting user charges from January 2007 fromousrigenerators as per
the tariff set out in the resolution dated 8-12-06.
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b. Existing cost recovery methods

In order to recover part of the service delivergteancurred for delivery of
MSW management services, MCC had passed a resollaied 8-12-2006,
specifying the user charges payable by the citibeffis generators. The
resolution is under implementation and the col@wiof user charges from
various generators have commenced from January.20B& copy of
resolution is attached innexure 14

Areas of private sector/ community participation

MCC has taken initiatives towards privatizing MSVdmagement activities in parts
of the city. Twelve (12) packages were formed armbpe operators were identified
for carrying out the MSW management activities, dieéails of which are set out in
the table below. The scope of work of the operaiovselves sweepings of roads
and streets in the wards, temporary storage ofewasthe bins & other open
collection points and transportation of the wastéhe processing facility or any
other designated disposal point, as indicated byCMThe wards where collection
and transportation of MSW are privatized are séirodable 9.

Table 9: Details of privatized MSW management aétities

1 12,13,14 2,10,000 40 2
2 21,22,23 2,15,000 40 2
3 33,34,36 2,30,000 40 2
4 46,47,48 2,25,000 40 2
5 55,56,57 2,25,000 40 2
6 58,59,60 2,35,000 40 2
7 63,64,65 2,35,000 40 2
8 15,16,17| 2,18,000 60 2
9 18,19,20 2,79,549 66 2
10 37,38,39 2,34,870 60 3
11 Main Roads 1,70,000 60 2
12 3 Markets 2,09,999 60 2

Total 26,87,418 586 25

Source: MSW Action Plan, DMA 2006
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1.7.

Other qualitative information

The key issues with respect to the current MSW meameent practice in Mysore
are set out below:

a. Segregation of different MSW streams is not beiragficed in the city.

b. The current collection and transportation pradmeelves multiple handling
of MSW which is not in accordance with the MSW Rule

C. The road length to be covered per sweeper in stweeping is about 2.2
km per sweeper, which has resulted in inadequatepsivg of the main
roads, while interior roads and bylanes are ofétnunattended.

d. Lack of periodic medical checkups for PKs and abeenf standard
accessories/equipment for street sweeping, hadtedsin PKs being
exposed to health hazards.

e. The PKs are predominantly from economically weas@etions involving
mostly women. Any restructuring of the existingiaties would have a
direct impact on their livelihood.

f. The MSWM activities are being overseen by a He@lfficer. However,
collection & transportation activities are logistioriented while treatment
& disposal activities need an engineering focus.

g. The waste piled up at the facility is being treatedrently while the fresh
MSW supplied daily is being dumped in adjacent srea

h. The non-biodegradable component of MSW and thectejieom compost
facility are being dumped in the open areas adjaiethe compost facility
and sanitary land filling is not being practiced.
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A state policy on integrated MSW management (“SRakcy”) has been prepared
by the DMA and KUIDFC under the Nirmala Nagara pesg of GoK. Under the

policy, guidelines have been set out for the servarovider for collection,

transportation, treatment and disposal of MSW amel WLBs in the state are
required to adopt these guidelines for manageme®WM The touchstone
principles of the State Policy are set out below.

The touchstone principles, which govern the futamproach to provision of
MSWM services, include the following:

Promoting awareness of waste management princgtemng citizens and
other stakeholders.

Minimizing multiple and manual handling of wastedadesigning a system
to ensure that MSW does not touch the ground ratment and final
disposal.

Defining the roles and responsibilities of vari@tiakeholders and putting in
place an operating framework, which would inclugperapriate contractual
structures.

Developing systems for effective resources utiicraaind deployment.

Promoting recovery of value from MSW; developingattment and final
disposal facilities, which, while adhering to theatatory requirements, are
sustainable, environmentally friendly and economnica

The State Policy and the IEC programme for SWMtached ag\nnexure 15.

Management of MSW, to reduce the impact on the renmient, requires an
integrated approach involving components such aleation from various
generators, segregation of MSW at source, recydintpe waste, reuse, disposal,
etc. Healthy environment demands an integrated oagpr that involves
complementary use of a variety of practices to latlte MSW stream safely and
effectively with the least adverse impact on hunhaalth and the environment.
Integrated approach would need to be adopted togamate three stages of
MSWM, namely collection & transportation, treatmemd disposal. The adoption
of this approach would stream line MSWM
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Based on the guidelines set out in the MSW Rules State Policy and the action
plan prepared for management of MSW in Mysore éMy.integrated strategy has
been developed for MSW management in the city. Tdws and equipment

recommended for implementation of the collectiortr&nsportation system is in

accordance with the action plan. Door to door ctite systems as per the action
plan would be through the use of auto tippers amhgarts. Street sweeping silt
would be directly transferred to the sanitary lahdite using tractor placers.

The proposed MSW strategy is set out in the diadralow.
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2.1.

2.1.1.

2.1.2.

2.1.3.

Land

For delivering the MSW services, the primary regmient of land would be for
transfer station, compost facility for treatmentM®W and sanitary landfill facility
for disposal of MSW.

Collection and transportation of MSW

With respect to collection of MSW and its
transportation to treatment facility / sanitar
landfill facility, there is no requirement of land
However, with respect to secondary storage S
MSW in secondary containers, the same wo
need to be placed on the road sides, for whiGiss
indicative locations have been identified. A§"
such lands belong to MCC; hence, there is no i
requirement for additional land / land

acquisition for implementation of proposed colleotand transportation activities.

Transfer Station

Though immediately there is no requirement for

a transfer station in the city, it may be necessary
in the coming few years as the city is poised to
grow rapidly. Hence transfer stations are

proposed to be set up in 2010. Land available
with MCC would be used for these purposes
and hence no additional land would be required
for setting up of transfer stations.

Processing of MSW

MCC has developed a compost facility at
Vidyaranyapuram on 2 acres of land, at a
distance of 4 kilometers from the city. This
existing compost facility is proposed to be
rehabilitated and hence additional land would
not be required.
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2.1.4. Disposal of MSW

2.2.

MCC has identified 34.5 acres, bearing the survembrers Nos 180 & 181 of
Kasapa Village, Mysore Taluk of land adjacent te éxisting compost facility for
development of a sanitary landfill. This land ipimssession of MCC.

Physical Infrastructure Components

The MSW management strategy has been designetidarstimated generation of
MSW in year 2013. As per the CDP the populatiothefcity was assumed to grow
at the rate of 4.5% (high growth rate scenario)s Hfas been suitably escalated to
estimate the population in 2013. The estimated fadipm of the city by 2013
would be approximately 12.1 lakhs.

The number of households and estimated MSW geparatiyear 2013 is set out in
Annexure 16 MSW that would be generated by other sourcelernctty has been
set out inAnnexure 17.The strategy for collection, transportation, treattand
disposal of MSW, requirement of physical infrasttme components and the basis
for the estimation of the same are discussed ssction.

2.2.1. The proposed collection and transportation platuates the following.

a. Introduction of 2-bin system (biodegradable and -bmuegradable) of
MSW to enable segregation and storage at source.

b. The system of waste collection would be primaribodto-door based, and
would be managed under service contracts with {@igaerators and active
involvement of SHGs, wherever possible. The lisEbIGs identified in the
city is set out inAnnexure 18. As per the State Policy, the primary
collection would be carried out by deploying a camation of auto tippers
and pushcarts. Theesignspecifications for Pushcarts and auto tippers are
set out inAnnexure A.

C. HDPE bins would be placed at heritage areas andsandere floating
population would be concentrated. Litter collectayews would collect the
waste from these HDPE bins and transfer the sarsedondary containers.
The designspecifications for HDPE and secondary containesssat out in
Annexure B.
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2.2.2.

d. Street sweepings would be transferred to sanitagfill facility by tractor
placers. The tools and design specification fareftsweeping are set out in
Annexure C.

e. The MSW from large generators such as hotels, uestés, marriage and
function halls would be collected directly and sparted to the compost
facility/ sanitary landfill facility by dumper pl&es. Thedesignspecification
for dumper placers is set outAmnexure D.

f. Need based allocation of beats and staff wouldalpesd out.

g. Secondary containers would be placed at identifiedtions for secondary
storage of segregated MSW collected from variousces.

h. The transportation of secondary containers to tmpost facility would be
through dumper placers.

Collection and transportation strategy and estiomabif vehicles and equipment

The process of collection and transportation of M&AMone of the significant
activities that have concurrent implication on theatment and disposal of MSW.
The sources of generation of MSW are from diveeggreents in an area/ward and
are categorized on the quantum of MSW generatedger

a. The activities proposed to be carried out for atiten and transportation of the
MSW is set out below:

i. Domestic households

The collection of MSW from the households woulduieg collection
from the general parts of the city i.e. non-slureaar and the slum
areas. In line with the State Policy, individualagtgies have been
developed for collection of MSW from these 2 sosraad the details
of the same are set out below.

Primary collection of MSW from non-slum areas
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Collection of Biodegradable and non-biodegradabl8\M

Door-to-door collection would

be the primary mode of

collection  from  domestic

households. Auto tippers and
pushcarts are proposed to be
deployed for primary collection

of MSW.

The primary collection activity would commence aam and
is proposed to be completed by 11 am.

Biodegradable and non-
biodegradable MSW  from
households would be collected
daily, while the MSW stored
separately (predominantly
hazardous MSW) could be
collected once a week.

The MSW collected in auto tippers and pushcarts lavine
transported to secondary containers.

The secondary containers containing the biodegtadahste
would be transported to the compost facility ane tion
biodegradable waste would be transported direatlythe
sanitary landfill facility.

Collection of hazardous waste

Hazardous waste generated in the households camgns
cells, medicines, tubes, paints, pesticide botttesis, shoe
polish, etc.

The households would be required to segregate tame the
hazardous waste separately. The same shall beteallby the
primary collection crew once a week (Sundays) after
collection of biodegradable and non-biodegradabl&W1
components.
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The hazardous waste collected would not be mixestaned
in secondary containers.

The hazardous waste so collected would be takemnto
identified area (earmarked in the landfill faciligrea), and
temporarily stored. Further segregation of theahdaus
waste would be carried out at the facility to separthe
recyclables.

The recyclable wastes such as batteries, bottiess, cetc,
would be separated and sold to the recyclers. Tdlanbe
waste would be disposed in the landfill facilitthefmethod of
household hazardous waste disposal being praciceter
countries is set out iAnnexure 19

The primary collection crew would be responsibler fo
promoting awareness among citizens for segregabbn

hazardous waste.

Primary collection of MSW from slum areas

Considering the practical
difficulty in door-to-door
collection of MSW from slum
areas, it is proposed to place litter
bins of 40 liters capacity, with the
residents being required to
dispose the MSW in these bins.

Only pushcarts are proposed to be deployed foecidn of
MSW from these areas, as accessibility of suchsabgaauto
tippers would be a constraint.

The MSW from litter bins would be transferred toe th
pushcarts and then to the secondary container lnghe
primary collection crew.
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ii. Bulk Generators

Markets

In large markets, it is proposed to place secondantainers
at strategic locations and the MSW collected wdnddirectly
transported to the compost facility.

PKs would sweep and collect the waste in smalleketia and
store it in secondary containers. Containerizechpiasts are

proposed to be used by the PKs in small markets.

Hotels, restaurants, choultris etc.,

Bulk generators would need to maintain secondangaioers
and dispose the MSW only in the secondary contsjmvenich
would later be colleted by the dumper placers.

The waste collected would be transported to compost
sanitary landfill facility through dumper placers.

iil. Commercial Establishments

To estimate the quantum of waste and the trendspodal of
waste from commercial establishment's a survey was
undertaken at Shivrampet and Devaraj Urs road. Stimeey
was conducted between 9AM - 1PM and 3PM - 11PM.

The findings from the survey are presented in thaplys
below.
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From the graphs it can be inferred that, maximunstevaon
these streets is being disposed between 9 — 11 WdWa- 11
PM.

Shops and commercial establishments would need
compulsorily use waste bins to store their wasi&ie waste
from these bins would be picked up by the streeteping
staff after the completion of street sweeping atgtiv
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The waste collected would be transferred to seagnda
containers and transported to the treatment / dapfcility
using dumper placers.

The shop owners associations would be made redperisr
advocating the disposal of waste only into waste bi

iv.  Street sweepings

The roads in the city have
been categorized into three
types, and the same has been
set out in table 10, based on
the street sweeping
requirements.

Table 10: Mode of street sweeping activities

Tvoe | Classification Length Ward name Locations (Ward
yp (km) Numbers)
Sweeping on Agrahara,
A _p g_ 475.72 | Lakshmipuram, 1, 3-62
a daily basis .
Ittigegudu
Sweepin FSQL;::ngzig,ra 1,2,4,5,7-
B | >WEPINI T e5s 70 24,26,28,30-
twice a week Agrahara,
. 40,42-65
Krishnamurthypu
Rajendranagara,
Sweebin Tilaknagara, Gokulam, | 1,2,4,7-10,12-
C once zwgeek 691.05 | Vidyaranyapuram, J P | 23,26,28,31-
Nagar, Meena Bazar, 38,40,43-46,48-65
Ittigegudu

Street sweeping is expected to commence by 6.0Cafan
would be completed by 9.00 am.

Pushcarts carts are proposed to be used for goheat street
sweeping silt. The silt collected from sweeping Wolbe
directly transferred through tractor placer to tHesposal
facility.
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V. Heritage Areas

MCC has identified specific areas in the city todegnarcated
as ‘litter free zones” including Devaraj Urs Markanhd
Heritage walk areas.

Since these areas would be visited by bulk of tbatihg
population, it becomes necessary to provide litigrs for
disposal of waste by these people. In case ofeadisposed
on the streets, the same would need to be collantditter
bins. Special collection crew would be deployedM@C to
ensure continuous cleaning in these areas. Tcemmeshe
heritage ambience in these areas, it is proposeglaoe
aesthetic litter bins on either side of these sdraea distance
of approximately 200 meters.

The waste collected in these bins shall be traresfeto the
secondary containers using auto tippers.

vi.  Other sources

The current collection system adopted by MCC wohél
streamlined for other generators (large institigjon
construction waste, hospitals, marriage halls etc).

Estimation of vehicles and equipments

The total number of vehicles and equipments reduice collection and
transportation, street sweeping and secondarygseria listed below.

i. Primary collection

From non- slum areas

Auto tippers and pushcarts are proposed to be vegldor
collection of MSW from households. The proposedecage
by auto tippers and pushcarts would be approximatéPo
and 30% respectively.
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In areas with narrow lanes, pushcarts would beayepl for

primary collection.

As per the state policy, the
coverage of auto tippers and
pushcarts is 1000 and 160
households respectively.

The requirements of auto tipper
and pushcarts in each of the
wards have been estimated
assuming these coverages.

The ward wise requirement of auto tippers and pagtan the
non slum areas is set out iAnnexure 2Q The total

requirement is set out in table 11.

Table 11: Primary Collection Equipment and Vehiclesor non slum areas

Sl. No. | Description Numbers
1 Total number of households in non-slum areas 2,54,447
2 Coverage of the primary collection vehicle (Nd.|o

households)

A Auto tippers 1000
B Pushcarts 160
3 Estimated requirements

A Auto tippers 149
B Pushcarts 443
4 Estimated requirements including contingency

A Auto tippers 156
B Pushcarts 465

From slum areas

For purposes of estimation, the current
slum households have been considered.

One 40 liter high-density polyethylene
(HDPE) litter bin would be placed for
collection of MSW at a strategic
location for every 20 dwelling units in
the slum areas.

The ward wise deployment of pushcarts and littes bin the
slum areas is set out innexure 21 and the total

requirements is set out in the table 12.
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Table 12: Primary Collection Equipment and Vehicledfor slum areas

S. No. | Description Numbers
1 Total number of households in slum areas 18,687
2 Mode of collection of waste from households
A Pushcarts 37
B Litter Bins 943
3 Number of primary collection vehicles including
contingency requirement of 10%
A Pushcarts 38
B Litter Bins 943

Currently Government schemes such as Ashraya aS®rH
are being implemented in slum areas for providimglting
units and other essential infrastructure. With the
implementation of these schemes an overall devedoprm
slum areas is envisaged. Hence in 2010, it is queg to
deploy auto tippers for primary collection in slumeas as
well.

The requirement of auto tippers has been estimaasdd on
the number of dwelling units which would be the tuem of
existing slum households i.e. 18,687. Each apjmeti would
cover approximately 1000 households and basedeahbve
assumptions, a total of 19 auto tippers would lgiired. The
cost estimation for the same is based on the qaotegceived
for various tolls/equipments from suppliers. Thetdi of
guotations received are set ouAnnexure 22.

il. Street sweeping

The PKs would carry out the
street sweeping activity and
would be responsible for
sweeping of the roads,
cleaning of the adjoining
drains of size 450 mm and
would transfer the same to
tractor placers.

For continues collection of street sweepings thacttrs
placers would be going rounds and collecting theeest
sweepings from identified locations where the dtree
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sweepings would be stored/collected in a pushdaytghe
PKs.

The street sweeping activity would be carried outaodaily
basis in the roads categorized as ‘A’ type, twiceveek for
roads categorized as ‘B’ type and once a week @rtype
roads.

The requirement of PKs for
street sweeping has been
estimated based on the road
classification. The estimated
manpower requirement for the
same is 778.

The street sweepings (waste)

would be collected in pushcarts and one pushcartidvbe
deployed for two PKs. The ward wise details forldgment
of PKs and requirement of pushcarts are set oAnimexure
23. The overall requirements are set out in the thblew.

Table 13: Total number of PKs deployed and pushcarts mpiired for street sweeping

S. No. | Description Numbers
1 Total number of PKs deployed for street sweeping 778
2 Total number of pushcarts required 389

The road length for street sweepings in each wardvérious types of roads as
classified above is set out in the table below:

Table 14: Road length in Kilo meters

Ward Road length in km o
No A B © ota
1 10.00 7.64 6.52 24.16
2 0 7.6 4.64 12.24
3 13.05 9.02 0 22.07
4 3.45 10.83 3.98 18.26
5 7.88 10.72 0 18.6
6 12.6 6.71 0 19.31
7 17.32 2.04 2.91 22.27
8 6.32 2.13 4.04 12.49
9 9.5 1.45 2.59 13.54
10 9.02 2.05 0.56 11.63
11 22.05 16.13 0 38.18
12 9.5 10.76 36.05 56.31
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Road length in km

13 17.54 12.1 5.84 35.48
14 9.01 5.47 15.89 30.37
15 5.89 12.22 6.23 24.34
16 7.29 18.08 15.17 40.54
17 11.76 2.97 4.85 19.58
18 8.6 8.41 12.45 29.46
19 2.4 10.69 10.03 23.12
20 8.31 10.28 4.39 22.98
21 4.11 10.22 9.79 24.12
22 9.06 18.31 19.32 46.69
23 9.32 27.11 5.41 41.84
24 59.35 3.55 0 62.9
25 58.27 13.16 0 71.43
26 20.83 12.8 7.17 40.8
27 18.19 20.58 0 38.77
28 16.51 0.72 0.65 17.88
29 29.24 2.75 0 31.99
30 13.08 15.72 7.29 36.09
31 3.59 12.88 4.79 21.26
32 9.53 14.72 8.59 32.84
33 3.46 1.88 3.67 9.01
34 5.77 4.56 15.97 26.3
35 2.7 9.69 18.24 30.63
36 3.8 6.99 7.5 18.29
37 4.28 5.99 9.45 19.72
38 1.78 6.44 3.39 11.61
39 8.34 1.02 0 9.36
40 1.99 4.13 1.71 7.83
41 9.5 4.9 0 14.4
42 9.64 4.34 0 13.98
43 10.55 6.38 3.69 20.62
44 3.98 4.88 8.79 17.65
45 7.57 8.59 15.19 31.35
46 6.13 4.47 18.01 28.61
47 10.99 0.8 6.17 17.96
48 9.69 7.19 2.35 19.23
49 3.49 11.4 2.25 17.14
50 6.69 3.92 1.85 12.46
51 481 7.94 0.81 13.56
52 8.54 6.83 4.63 20

53 23.68 22.79 8.563 55

54 7.23 9.23 13.64 30.1
55 11.04 6.63 3.04 20.71
56 18.4 36.79 25.57 80.76
57 6.91 15.89 2.67 25.47
58 3.67 6.1 2.72 12.49
59 8.74 10.95 3.92 23.61
60 15 231 2.08 5.89
61 10.31 1.97 1.84 14.12
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Road length in km
62 19.05 11.42 8 38.47
63 7.88 10.94 10.17 28.99
64 0 7.82 10.93 18.75
65 0 35.95 49.97 85.92
Total 684.68 610.95 465.9 1761.53

Source: DMA Action Plan, 2006

The available PKs in the municipality are 793. Aleployment plan has
been provided in the action plan which states @& staff would be
available for street sweeping activity. The swagpio be handled by the
additional requirement of 442 would be met throtgék based sweeping

contracts.

iii.  Secondary Collection

The MSW collected from all the sources would beaestoin
secondary containers. The secondary containers dwbal
placed to store both, biodegradable and non-biedizdple
MSW generated. The number of secondary containave h
been estimated based on the total quantum of MSWrgeed
and would be placed in groups of two (one for bgrddable
and one for non-biodegradable waste). The ward wise
requirements of secondary containers are set ohimexure

24,

In line with the state policy, it has been proposeduse
secondary containers of 4.5 cubic meter and 7.0caouleter
(volumetric capacity). The capacity of secondargtamers is
measured in terms of quantum of MSW that it cam hoIMT
(Metric Tons). The secondary containers accordingbuld
have would have a capacity of 1.8 MT and 2.8 MT.

4.5 cubic meter capacity secondary containers wdagd
placed for collection of biodegradable and non bgrddable
waste.

For collection of non biodegradable waste from bulk
generators like hotels, choultris, function halils, &.0 cubic
metric secondary containers would be placed basedhe
guantum of waste generated.
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The indicative locations for placement of the selzog
containers in ward number 25, 26 and 27 are sebelaiw.
The detailed map is set outAmnexure E.

Two Compactors would be deployed for transportatain
MSW from important roads to the landfill facilitithe area /
street would be identified at the bidding stagednsultation
with MCC.

Table 15: Reiuirement ofsecondary containers

The indicative locations for placement of the selzog
containers in each of the wards are set odtrinexure F and
the total estimated requirement is set out in aietbelow.

1 Volumetric Capacity ofsecondary containetf®r
Households(cubic meters) 4.5
2 Volumetric Capacity ofsecondary containetf®r
Bulk generators (cubic meters) 7
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Sl. Description Parameters
No.
3 Capacity of DB for Waste from households (MT 1.8
4 Capacity of DB for Waste from Bulk generators
(MT) 2.8
5 Number of 4.5 cubic metegecondary containers 205
required
6 Number of 7.0 cubic metesecondary containers 66
required
7 Number of litter bins required 50
8 Number of compactors 2

iv.

Transportation of MSW

The secondary containers would be

transported to the compost facility /

sanitary landfill facility in dumper

placers. A combination of single

carrier dumper placers (for

transporting 7 cubic  meter

secondary containers) and twin

load dumper placers (for transporting 4.5 cubic anet
secondary containers) are proposed to be wused for
transportation of MSW.

The biodegradable waste collected would be tramsgdo the
treatment facility and the inert from the treatmdatility
would be disposed into the sanitary landfill.

The non biodegradable waste collected would bectlyre
transported to sanitary landfill facility.

The silt from street sweeping activity would bensgerred to
the sanitary landfill facility by way of tractorguers.

The transportation route map of

dumper placers from each ward is

set out inAnnexure G and the

estimated total requirements are set

out in the table below. The

guotation for physical infrastructure
components for collection and
transportation of MSW is set out Annexure 22.
