ANNEXURE V

BILL METER READINGS OF GENERATING GENERATING PLANT

READING SHOULD BE TAKEN O!: - ® WORKING DAY OF EVERY MONTH AT
12.00 NOON.

NAME OF THE GENERATING PLANT
PLACE: TALUKA: DISTRICT: STATE: -

C.T. RATIQ AVAILABLE/CONNECTED:
P.T. RATIO AVAILABLE/CONNECTED:
SCALE FAGTOR (IF ANY):
MULTIPLYING FACTOR (MF):

BILLING METER MAKE / NUMBER:

METER READINGS:
EXPORT METER READING MPORT METER READING
KWH '

PREVIOUS
READING

CURRENT
READING

DIFFERENCE
DIFFERENCE
X

MULTIPLYING
FACTOR

Authorised Signatory | Authorised Signatory | Authorised Signatory
EXECUTIVE ENGINEER | EXECUTIVE ENGINEER | AUTH.
REPRESENTATIVE
GENERATING PLANT

TRANSMISSION PROCURER
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DATE

NOTES:

1. PROCURER shall maintain a daily logbook to record hourly readings of the Bill
Meler! HT Meter.

2. The Generating Plant shall maintain a daily 19 tg record the hourly generation
and supply in KWHh, along with the schedule given by PROCURER’s Dispatcher.
3. If the meter Is changed, the reason/s, date, time of meter change and new
meter make and number must be recorded by both parties.
4. May not need any signature it downloadable meters are used subjec! lo the
AERC guldelines issued from tine to lime. !
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ANNEXURE Vi

CHECK METER READINGS OF GENERATING GENERATING PLANT
NAME OF THE GEMERATING PLANT

PLACE: TALUKA: DISTRICT: STATE:
C.T. RATIO AVAILABLE/CONNECTED:
P.T. RATIO AVAILABLE/CONNECTED:
SCALE FACTOR (IF ANY):
MULTIPLYING FACTOR (MF):

BILLING METER MAKE./ NUMBER:

METER READINGS:

EXPORT METER READING  MPORT METER READING
KWH

PREVIOUS
READING

CURRENT
READING

DIFFERENCE

DIFFERENCE
X

MULTIPLYING
FACTOR

".,.,_ P~ _F

Authorised Signatory | Authorised Signatory | Authorised Signatory
EXECUTIVE ENGINEER | EXECUTIVE ENGINEER | AUTH.

: | REPRESENTATIVE
TRANSMISSION __ |PROCURER . | GENERATING PLANT
DATE

NOTES:
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ANNEXURE V1]

DAILY GENERATION REPORT

Name and Address of Generating Plant:

Installed generation Capacity: .. .......MW

Active Power (KWh)

Date:

Time

Schedulad

Meter Reading

Ditference x M.F.

00

01

02

03

04

05

08

07

—

09

10

11

12

13

14

15

16

17

T —

18

—

19

o e,

20
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mary of Active Power, KWh

- ¢

Sum

Scheduled

Mater Reading

Differonte X M.

F.

Fl'lme

Dally
0600 - 2200
2200 - 0600

Cumulative
Moanth

0600 - 2200

for

2200 - 0600

To:

1. Goncemed SLDC, P
2. Executive Engineer,

Authorised Representative of lhé

ROCURER
Transmission, PROCURER

3enerating Plant

o
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MONTHLY TRIPPING REPORT
Name and Address of the Ganeraling Plant:
Installed generation Capacity: MW

Date of First Commissloning (Synchronisiing):
Date of Commerclal Operation:

Date of Synchroniging
Progressive Days (generation): Days

TRIPPING ON FAULT:
RELAY | REASON FOR | L ‘

Tripping OPERATED TAPFING SYNCHRONIZATION Total Time Lost [REMARKS
s. !ﬁ " Wy w ‘aa Lo e
lN. Date [Time Mech |Elect [Othar[Date Time  [Hr. Min

' lHr'.' n ‘ Hr. Wn S
[
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ANNEXURE IX

PLANNED & FORCED QUTAGE

——

|

C2CCCC 0«

“TRELAY | REASONFIR |
Oulage OPERATED TRIFPING; SYNCHRONIZATION| Total Tima Lost [REMAR
N. |Date [Time Mech Llecl Other [Date Time Hr. in
T lHn IMin T 1_ L r. Min ' >
Progressive Days:
Time Lost: During Month& Year

Since First Commissioning

To:

1. Concemed SLDC, PROCURER

2. Authorised Person/ Executive Enginesr, STU/other Transmission
Licensee/PROCURER (as the case Inay be)

AUTHORISED REPRESENTATIVE COF THE GENERATING PLANT

36
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ANNEXURE X

The quote as submitted by:successiul bidger, in the following format, from year of

commengement of supply to subsg:iet 25 years

2)

war

FY 2010

FY 2011

—————y =

‘FY 2012

FY 2013

FY 2014

FY 2015

FY 2016

FY 2017

FY 2018

FY 2018

FY 2020

FY 2021

. v a5 20

FY 2022

FY 2023

FY 2024

FY 2025

FY 2026

FY 2027

FY 2028

| FY 2030

FY 2020

FY 2031

FY 2032

FY 2033

FY 2034
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Proposal from Ranky Consortium ¢
Expression of Inieresi for setting up MSW Management project for converting Municipal ;
Solid Waste o Compost & RDF at Landfiil site and 04M | Ay
L
~ ANNEXURE - 20
Requirements of Material handling equipments (automoblles) for MSW
processing project
Sr.No Equipment For 1500 TPD Remarks
: | Nos Cost/in Lacs
11 .| Tractors (HP 4_0 to 45) 6 46.8
2. Tractors (HP 70) 4 41.8
Pay loader attachment
3. for 70 HP Tractor 4 78.0
4, Dozer plates : 2 3.9
JCB Backhos & Pay '
5. loader . 6 195.0 |
8 Skid Loader (Bob cat 4 83, )
type or similar) i
7. Compost tuming 2 X !
—M. I 39.0
8 Spray tankers with 2 T
zed jotty ) e .
) Tipper Trolleys 8 20.8 |
10. | Dumper Trucks 4 62.4|
1" forklift 2 39.0
12. | Super vision - jeep 2 13.0
Other utilites,
13. | sprayers,Wheel 0.00
barrows & Safety )
devices
14 EOT Cranes for : a
" |feeding .
Total 69550
Submitted to UP Jal Nigam |

4
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Exprazsion of Interest for setting up MSW Management project for converting Mmicipal
Solid Waste 1o Compost & RDF ot Landfill site and O&M

r
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ANNEXURE -~ 21 |

Key Cost Elements for Blo Composting and RDF recovered from MSW
Please provide cost per tonne of recovered products

From Mixed MSW recovery Cost ' ](':olt
assigned to | assigned to
com RDF

A. Compost | B. RDF Amouﬁ Rs |AmountRe.

item Lacs Lacs (%) (%)
o 20% (750 TPD) | 40 % (100 : : d
S TPD)

Diesel iyr 17794 23.73
Electricitylyr 35.50 475
P. l o .

acking Bags 266.91 35.50
yr
Direct'Labor Iyr 356.88 47.45

‘Treatment

s 13.69 2373| 6% 14%
Materials
Repairsiyr 108.76 14.24
Fixed over l :

; 53.38 7.12

heads fyr _
L 106.76 14.24
depreciations /yr ) ]
miscellaneousfyr 13,00 13.00
Total 1129.00 183.82
Total amount 1313.72
Total cost of Compost (Final Product)=  2083.74 ReJMT
Total cost of RDF (Final Product) = 1259.04 Rs/MT

Submitted to UP Jal Nigam

£
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5 MW POWER PLANT AT IN.‘ITEGHATED WASTE MANAGEMENT COMPLEX. GUWAHAT) W

SECTION 1D
INTRODUCTION

It Indinn Scenarin s MSW Mitnagement

Metropolitan citjes in India with growing population, migration of meople Jrom

rurai areas to cities and mpid industrialization produce
urban waste (Municipal Solid Waste . MSW) and industrial waste every duy
requiring its disposal. For example, Delhi with nearly 16 millioL inhabitanty is
understood to produce over 7,000 Tonnes of MSW daily. By and large, the
Municipal Corporations in varigus cities collect the MSW, teansport it to the
dump yards and dispose it ofTin open ground dumping or non-sanitary {andfill.

an cnormous guantity of

Despite the fact that the urban local bodies utiliz¢ major part of s stalf” ang

resource for collection and disposal of MSW, nearly hulf of MSW gencruled

. ' remains unattended in many cities. It is due to the fact that these local bodies lack
financial and adequate institutional mechanisms.

As regards to citizens, they feel that waste generated by them can be just thrown
in the public places and it is the duty of the urban local bodies only to take care of

. them. There has been a lack of community sensitization and public awareness
. towards waste minimization, storing waste in a segregated mannm,l- and disposing
K them in the proper piace, etc. : ' i

The leftover garbage in the public places gives rise to morbidity espacialiylr due to

"‘ microbial and parasitic infections and infestations in all segments of populations,
. ‘With the urban slum dwellers and the waste handlers being the worst affected. In
: addition, the non-sanitary land filling practice currently folloand has_been
. causing uncontrolled methane emission into the 'atmosphm. A host of other

.- - hezardous gases like CO; GOy, SO, NO, etc. are also genergted from the dump
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dcco;ﬁpositi_nn (by auto-ighition) causing stmaspheric pollution: Siee MSW s

s maLmin 8 e guny am e

dumped on the open graund. 1t alse gives rise 1o grouml waley contamimtion hy

Leachate that is produced st of garbage and contains o number of dissolved and

~ suspended materials.

It is reported that the higizer urban local bodies spend arvund Rs. 1. O/~ to
Rs.1,500/- per ton on garbape for its collection, transportation und disposal. Aboin
65% of the above eltmount is spent on collection, 30% on transporiution and u
mere 5% on disposal.

With overloading of the gxisting landfill sites in cities, garbage may have to be
transported nearly twice the current distance foc land filling, escalating the cost of
transportation. Once the oxisting landfill site is exhausted, identification of new
landfill sites has also become a very difficult task. ;
-
The quantity as well as quality of MSW generated in the metropglitan citics arc
generally governsd by the parameters such as Popylation, Standerds of living,
Socio-economic conditions, Commercial and Induét;ial activitics, Food habits,
Cultural traditions, Climatic conditions ete. It is estimated mal‘:lqut 1, 00,000
Tonnes of MSW is genersted daily in the country and the urban area’s
contribution is over 60%. It s reported that in Indian cities, waste generstion
varies from 0.25 kg to 0.60 kg per capita per day. Average MSW generation in
cities in developed countries varies from 1.5 kg to 3.0 kg per capita per day.
Unlike developed countries, in India, MSW is not scgregated at source and is
found in a mixed condition. Rag pickers extract recyclable materials like paper,
glass, plastics, metals etc. from the waste, |

Most of the developed countries have been successful in addrer_.siné the problem
of solid waste management by evolving efficient MSW management systems and

s gum e o pam—— .y ——— -

providing suitable techngl_qgical_ solutions to garbage disposal / treatment. With

" 1 .
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action The propet dispiosil ol arbin waste is nol ety ahsoloe

preservativn and improvement of public heatth ot it has

Iv necessary lor e

animmense potentid o

FESMIFCY P ery .

Municipat Corporations/Urban bodies in the country are sitempting (o set up

lucilities for processi ng of MSW as per MSW (Munagement & Flundling) Rules.
2000, which involve,

- —— w1

“Weaith hazard atso Teads 1o Varions 6dour problems. Tt also Ieads 1 polltfioh of '

Infrastructure development  for  collection, sloryge,

transpoctation, processing and disposal ol MSW.

segregation,

Apply for Grant of authorization for setting up waste processing und
disposal facilities including landfills from the State Board or Commitee.
Notify the waste collection and segregation schedule to the generators of
these wastes, to help them comply.

Organize awareness programmes for citizens 10 promote rcuse or

recyc.ling of segregated malerials and community participation in wasle
segregation. ; -

Processing of MSW has.been given an impetys dye to adverse ellect on
envirgnment through air, water and land pollution.

Submission of an annual treport to;

Secretary-in-charge of the Department of Urban Development of the State
or Union Termitory of metropolitan cities. :
.Thc District . Magistrate or the Deputy Commissioner in case of nbn-
metropolitan cities., |

The State Polution Control Board or Committes on or before June 30 of
every year. |

12 Present Technologies In India _
MSW Processing / Treatment / disposal technoiogiu'
o= THO_Organle contept of MW tends to decampose, which spast from belng 3. _

ez
ey —

i
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the environmeat. 1o ensure a salbe disposad ol the MSW it i desiable o reduee s

pollution potgntia) as well as o recover uselub products out of 30 Several

(

processing methods are adopted lor this purpose,

(

1.2.1 Sanitary Land Filling

Garbage disposa! by land Hfilling is widely resoried to by city / town

¢ (. C

Municipalities, Low-lying wastelands on the out skirts of cities are identificd and
the MSW is dumped at such sites. Rag pickers collect reeyclable ilems from L
dumﬁ yard and also set fire to the MSW dump. Such indiscriminatc acts cousc
soil, air and water pollution in its neighbourhood. Also if spme form of waste
disposal systems are not operational, it would necessitate creation of new dump
yards fasther away which results not only in wastage of land but also increascs
cost of transportation of garbage. If land filling can be made clean and scientific
(free from pollution) such operations termed as Sanitary Land Filling can be
encouraged, |

As per the MSW handling rules 2000, the organic waste is not supptlmed lo he
disposed at landfill site. Only the inert and the construction & demolition waste
should be disposed at landfill site. In most of the western countries, the govt. has
directed the local bodies to treat the garbage and dispose the inert to the landfill
site. The local bodies have initiated treatment of garbage by using vagious
technologies to reduce the landfill site as much as possible. In India, the first
scientific engineered landfill site is in the process of implementation at Surat.

CoaGC a0 ot

122 Landfill gas :
When large amount of MSW are disposed off at landfill sites, the sites act as bio-
reactors in which micro-organisms produce bio-gas composed of about 50%
 carbon dioxide and 50 % methanc. In an engineered/sanitary landfill, this can be
extracted from gas wells through network of perforated plastic pipes faid within
the refuse. About 400 cubic mieters of gas (at NTP) can be produced from each i
tomr-of-waste-inr= hﬂdﬁ’.l-emmodﬂ:f-l&wrronemcﬁdomuﬂe-sohd———. : i > in i . 4
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Wisle s expuecled- 1o produce meacess of 100 timey Wy own vobuime in
Fhe  peneration ol large guantities o) methine om bind5 siles improved

threughout the carly wmn. and the number of sites using this technology s o

the increase
i »

. Selection ot suitable landhill sites has beeome an important and major step. which
| dictates the extent of preparations reguired for sale disposul and wpping of the
gns Mining of the site and_yse the material as manure. eventually is also un
option. In view of the high organic content in Indian cily garbage, Lhis oplion is
considered attractive. However, large-scale operations and com ercial viability
. of this technology are yet to be demonstrated in the countly

1.2.3 Recovery and Recycling

The practlce of recovering recyclable items like papers, plastics, metals, glass, ‘
. leathcr / rubber. bio-mass etc from MSW is well established in developed
. countries. Automatcd plants of different capacnies are gperational al different
. - levels of lechno-economlcs, specific to cach plant. The biomass separated is either
. composted into mariure, pelletised into densified fuel pellets or compacted for

ease in transporting and buming In the Indian context, the percenitage of
recyclable (plastics, metals, glass. paper etc) being very low, since rag pickers

take out these items both at the source as well as from dump yards, the MSW _
n management is complex and tends to be economically more difficult.

1.2.4 Composting

The organic matter separated from MSW can be converted into fertilizer by
mechanical composting, bio-technological process using special cultures or using

. vermiculture. All these processes are being carried out in small-scale operations in

‘o am—-ms. . Jodia. There exist a weakness | in the compost plant on a standalone basis. The

o i
-

‘ composting requires a large area and the cycle time is very high to convert to
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organic manyre. Since plass picces and med s mised with the Furlmgc. e
d\ial ity of the manurt is nut very suitable for any agricultural purpose The ellorts
made in each of these methods und their suceess rutes are brielly described in the

following paragraphs.
Mechanicgl Composting

A numbar of plants were installed in major cilies in the couniry like Mumbai,
Pune, Bangalore, Hyderabad, New Delhi etc. MostL of them are closed or non-

‘opemional due to lack of viability. The problems reported are high cost of
production and marketability, inefficient plant management, presence of glass
pieces in the product, product acceptability, eto.

Bio-tech Composting

Specially developed cultures are used for composting the bio-degradables derived
from MSW. The Department of Bio-technology, Government of India, has
developed the technology for commercial application. Some industries like M/$
Excel Industries have adopted this technology in Mumbai and other places. It is
undesstood, the results are reported to be encouraging, marketability has been
established. 1

Vermiculture

9007

260

(

(

t

O GG GG daG

The process involves intense intrusion _Qf carthworms intp the MSW bed, which

convert MSW into nutrition rich soil .conditioner. Small-scale successful
operations are reported from Pune. Mumbai Municipal Corporation had set up a
pilot plant with technical assistance from IIT, Bombay. However, large-scale
plants didn’t come up,

T et 7 =t Bty ik Bl L . . Ml il 't -
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('nnumsl_ﬁng-lllilizjli"us' in fndia

FI78-1980: On (e ihsistenee of Agriculiury) Ministy. Gol, - aver a dosen
Composting planis, nsing fonvipn lechinlogios were s up but il of tha cm..L'pl

RCDC i Bangalore and NDMC in Okhla stopped functioning,

1990-1995: Private sector initiatives and NGO action for proper treatment ol
ulilization of municipal solid waste resultcd into reestghti menl of hjo-

composting plants, and at severg pluces degentralized vermin compasting, uctivity
started.

Bhopal, Gwalior, Vijaywada, Bangalore, Calcutta, Thane, Ahmedabad, Delhi,
Aurangabad, Calicut, Trivandrum and Puri, ‘l'h_e_technology was developed,

80 up, resulting in better plant operation,

1997-till date: There has been increaseqd interest by Urban Loca! Bodies fc;r
putting up bio-compo_sﬁng projects under BOO, BOOT and Joint Sector models.

12.5 Energy Recdvery from MSW

The energy content in MSW in urban areas is due to the presence of combustibles
such as.'plastics. paper, tags and various other biomass wastes discarded by
domestic and commercial establishments. The Energy Content Fraction (ECF) of
garbage in India is lower compared to the ECF factor-of gatbag_e lp doveloped
Countries. However, it is important 1o note that the moisture content of Indian
garbage is rather high at 50% - 60% and paper / plastic fraction is low. These

. : facta;sdigtgm..thp technology options suitable. for Indian city garbage for energy .

recovery, The major technology options for energy recovery under practice in the
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developed countries include Incineration, Amerobic digestion. 1 ind il gas, Focl
pellets, cle.

Incineration

There are over 500 mass burn municipally nwned incinerators in USA and UK
burning about 13% of MSW. The modern muss incinerators reduce the volhue off
MSW by 90% and the ash that is virtpally sterile is land filled.

There are two types of incinerators in use. These include incinerators which burn
MSW as received and the other type of incinerators which burmn loose combustible

waste deri\;ed from MSW after processing / refining.

The thermal enerfy generated through incineration is utilised for production clf

electricity and/or for heating purposes. The pust 1995 incinerators are required (o

opemte to new European Commission (EC) requircments of emission controls.
The Toxic emissions should be brought down to concentrations as low as 0.]
2.0 nanogram per cubic metre by appropriate combustion control m{:thods.

A Pilot Plant for incineration of Municipal Solid Waste (MSW) of Delhi city and
generation of power as a by-product was set up with assistance frolm Government
of Denmark at Timarpur, Delhi in the year 1987. This plant was designed to
process 300 TPD of MSW with Net Calorific Velue (NCV) of 1463 kcal/kg for
rated power output of 3.75 MW with an approximate capital cost of Rs.25.0 crore.
The supplier of the technology as well as the turnkey contractpr was M/s Volund

_ Miljotecknik A/S, Denmark. The Plant was on trial run and was operated for a

few months and was subsequently closed down in the year 1990 due to mismatch
of quality of incoming MSW (of NCV in the range of 800 — 1000 kcal/kg) with
the plant design. '
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6 MW POWER PLANT AT INYEGRATED WASTE MANAGEMENT COMPLEX, GUWARAT)

In Indiun context it wil) e essentl lu.rvﬁnc MSW throug maisture reduetion
followed - by wﬁ:lmliun ol combusibles b fine feeding e sume 1o 1he
comh_uslh.m chamber As the incinerition plant set-up ai limarpor, New Delhi id
nnl” have suitable  mechanism gy reduce momstore confent wnd separate 1y

combustibles, the plant could noy he vperated stiecesstully,

Since the Indian garbage is ﬁctcrugcncuus in nature,
squrce, none ol these foreign technologies work on Ing
be some brgad level segregation at the processing plant

different technologies need to be applied for process
broadly segregated wastes,

ian garbage. ‘I'here hys o
and afler the scgregation;
ing of different types of

Anaergbic Digestion
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A-5.0 MW__'\.vu:nc to pm.\—_cn :plum basedk on bio-metcadion ol MSW  was

cammissioned in Lucknuw w2003 at an approsimate cost ol R 800 Crores D

to hetqrqgeneou\ mix ol Indian gorbape, the munmicipility was nol 4 ‘hiu o supply
green waste angd the plant got shul duwn

Rc)‘usc Derivet) Fucl

Tﬁe Fuel pellets generally knu.wn us Refuse Derived Fuel (RDE) is mnde by
refining municipal solid waste in a series of mechanical sorting and shredding
stages to separ:ate the combustible portion of the waste. Either a lpuse luel, known
as fluff, floc or coarse RDF (c-RDF), or densified pellets or brlquettcs (d-RDF)
are produced,

RDF production can complement materials recycling schemes. Glass, clean paper,
metals and any other materials are removed from the waste stream for recycling
before it is delivered to the plant. Further materials recovery is conducled al the
RDF production site, as many plants incorporate some degree of manual sorting
and most plants provide eddy current separators for non-ferrous metal extraction.
The mechanically separated organic wastes that will not farm part of the Tuel are
either jandfilled or subjected to further treatment to pwd@ compaost. Various
recycling stages can be incorporated into the RDF process, enabling maximum
recycling to take place. RDF production also permits a level of flexibility, so that,

if for example, no markets were available for Jow-grade waste paper, it could

instead be temporarily redirected to the fuel process rather than being wastefully
land filled.

The majority of d-RDF plants produce pellets approximately the size and shape of
wine bottle corks, while c-RDF usually looks a little like the fluff from a vacuum
cleaner. The composition of the raw waste, which is dependent on such factors as
ciimat'e, diet, living standards and degree of urbanization, will obviously influence

fuel characteristics, so that detdiled local waste analyses are essentlal at a very

B aillmial e § ol T kR . * e e —— "
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6 MW FOWER PLANT AT INTEG

Studies on the  ealorilic value of RDI ipdicoie that reawvipng  the non.

combusgtibles like glass & metals and vombustibles like witste paper shll Jeives

MSW with suificient energy content fraction 1o mitke RDE pry ndult.linn viahle

In Lurope. much of the carly development work on R1DJ- technology was done in
LY .

Iingland, where construction began on the Byker, Newcastle, und Doncaster,
South Yorkshire plants in 1976. Haly was also a pioneer in the construction of
RDF plants, and two plants were commissioned in 1978 in Pe

ve di Corono and
Ceresara, both in the northern ltalian Mantua District. The F

{ferten plamt in
Germany with two produgtion lines was commissioned in 1981 and each of the

two lines is papﬁl:_vle of 'pro&uc':ing 7.5 tonnes of RDF and one t(;nne of ferrous
scrap an hour. RDF is sold to cement industry. In Netherlands, the ICO power
plant in Amsterdam has been treating 1.50.000 tonnes of waste
1983. Such plants also exist in France al i

each yeaor sinue

aval in Mayenne; in Swilzerland o1
. Chate St Denis and five plants are installed in Sweden.

. In USA a num.ber of d-RDF plants are operational including Thiel Falls in
Michigan,

Northemn Tier in Pennsylvenia, Yankton in South Dakota and lawa
' Falls and Cherokee, both in lowa. In Asia, one such plant is known to exist in
Korea at Segul,

Densified RDF, which is manufactured in most of the plants has the advantage
¢ that it is easy to handip, transport and store. The d-RDF is often transported to
- considerable distances for use in cement Plants and co-generation power plants,

For example, the RDF from Udine plant is transported 400 km to a fluidised bed
gasification plant in Chineti, South of Florencs.

Pellets from Mantue plants are
delivered 150 km to Ravenna cement works, '

v o= - . Sceaaiion of combustibles from MSW is sn impactant step in.the production of

X . Tuel pellets.” Further, the moistyre content of Indian city garbage makes the TR
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proeess mugh more complicated  As most ol the recyelahle ileis vIu-.'h ity ulass
plastic. paper and metads are piched wp by vag pickers, the girbage receved i e
dump yards cannol justily investment for aulomatic separation systenr employed

bif the devclupcd nations.

Appreciating the need for. finding approprinte technological solution 1 MS W
disposal problem, the Department of Science & Technology (DST) Gavt, of India
haq initiated technology assessment studies and after detailed analysis. DS'T
» commissioned a MSW processing plant under lntcgrated Waste Management
Project (IWM) in 1990 in Mumbai to demonstrate the T'echnology of processing
MSW and recovery of fuel (energy) in the form of Refuse Derived Fuel Pellets at

a pilot plant scale (150 TPD MSW Processing). The technology of processing -

MSW into fuel fluff/ densified fuel pellets of calorific value around 3500 keal/kg
has been indigenoysly developed and successfully demonstrated at a production
scale of about 2.0 TPH (40 TPD), '

The peliets produced were test marketed in and around Bombay at a prométional
price of Rs.1,000/- per tonne. About 1000 tonnes of fuel pellets were test
marketed for use in Boilers in process industry. The soil separated from MSW, a
part of the rejects from the plant wes found to contain fine organic |1||atter that was
used a3 a soil enricher.

After successful demonstration, DST has handed over the above pilot plant to the
Mumbai Municipal Corporation for its onward transfer to willing private
entrepreneurs for commercial exploitation.

In fact, the major breakthrough that wag achieved in the above pilot project was :

the indigenously developed low cost and effective refinement process of MSW.
The refined MSW either in fluff form or in densified form with moistyre content

®

__around 10%-15%, ‘ash content argund 10%-15% and calorific value in the range
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#3300 Keabhg has beer andersiomd (o be suitable fry ANy CHIeTRing

lor power pencrinion,

he expericnee o handling large quantities ol carbige indicates thil il was

preferable 10 design o commercial scale garbage processing plont as an Integrated

Process Plant which ¢an produee energy rich fucl Ml / densilicd Juel pedlets as
. well as manure of appropriote Torm. Aler the successiul dcmnn_su{utiml of the fuel
pellets production, it was decided 1o trunsfir the ‘Technology (o the
agencies for commerciul exploitation.

inlerested

Based on successful demonstration of Waste to Fuel pilot Plant in Mumbai, DST'

T S e b A b e e et £, v 7 Sat i —

«  has wansferred the technology, through its autonomnns body, TIFAC t0 Mfs
. SELCO Intemational Ltd., at Hyderabad, to establish the first commercial plantin

India having a capacity to process 700 TPD MSW and to produce fuel Auil /
LY

Pellets that would be used for generating power. As advised by lending instituies,

b * SELCO's proposal of power plant was split into two phases i.e. ist phase - il

. Recovery plant and 2nd phase — Power Plant.

L . .

4 SELCO commissioqed in 1999, a 700 TPD process plant and has been producing
fluff / pellets / briquettes. The Power Plant phase of this project genenating 6.6

) MW of electrical Power (through RDF combustion route) was r.:::mmissioned in

- 2003 and since then the plant is operational,

. :

.

In 2003, M/s Shriram Energy Systems has commissioned a 6.0 MW power plant
" in Vijayawada with two waste processing streams, one each at Vijayawada and

Gyntur and since then the plant is operational, :
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a.
b.

6 MW POWER PLANT AT INTEGRATED WASTE MANAGEMENT COMPLEX, CUWAHAT} w

Critical Analysis of Various Technologies

Limitation in Sunitary Landfilf

« The sanitary land{ill sit¢ is only for the dispusal nl the et material generaied
from the garbage The matier that is not usad Tor any other purpose is Lo be
dumped at the landfill site, thus reducing the requirement of land il area

» The infraé@mc!urc cosl required for seiling up and the operating ¢ost for
meintaining a landfill site is very high. In cuse municipal body hus to
implement the guidelines of the Solid Waste Handling Rules 2000, the cost
impact on the citizen will be enormous. I

¢ Qreen waste is not supposed to go to the Sanimry Lnndl' L.

landfill. ; |
s Results in substantial pollution

Limitation in Incineration Technologies

+ High moisture content

¢ Since segregation is not done the heating value varies over considerable range
e Requires extensive support fuel thus making the project unviable.

Limitation in Composting

The cost of instillation of this technology is comparatively lower than the other

. alternatives but the cost of end product i.e. organic fertilizer is high becauss 6f the

following reasons:

Tried in various cities but a very few are working
The land requirement for treatment is high. A plant processing 1000 TPD of

MSW by vermiculture technology would typically require more than 50
e s '-] s Ve Tw
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L Canl :;’I. Wanspaicliation i yery Hagth becaise o ihe Tocation nf e comsuner )
larther tli:%luﬂﬁu lrony the eity himip, '

d Process rejections are very high

H Cost ol speration iy high hecanse of ihe dwantum al mechi zanon tequned
lor initiat segregution of the waste,

I Required sale price for sell=sustaining operations ix high.

A mechanized
composling plant of 300 TPD input capacity was se

treatment plant in 2.5 HHectarcs land adjacent o the
The process involved acrobic composting in windn
inorganics, Mmagnetic separation followed by mixin
size reduction in rasper.
market at desired sale pr
2000 due to the abse
transportation cost.

L up an Okhla sewage
NDMC compost plant,
ws aller separation of
B in a homogeniser afer
The organic fertilizer thys produced failed W find the
ice. The plant operation was-di'sconlinued in the yeur
nce of buyers of compost on acgount of high

Limitation in Biomethangtion

Suitable for only segregaled green waste
Stand alone project based on bio-methanation

failed due to incompatibility of mixed waste / |
. Bio-met_hanation

o tried in Pune & Lucknow
ow yield of methane |

is a better option than composting. Land area

- requirement in the biomethanation is very nominal compare to the
compost plant, ' : '

1.4 Conclusion.

The sbove mentioned technologies have been tried op a standalone
various parts of ‘the country none of which
solution to treat the MSW, Since the

basis in
could provide a comprehensive

garbage is heterogeneous in nature, there
c—.....Should be different technologi

€3.that oan treat the mixed and

€ £recn waste
—Separatety.— s

-4
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SECTION 2.0
lNTEGRATEI!‘D MUNICIPAL WASTE COMPLEX

2.1  Limitations of Present Appronch of MSW management

Indian urban population has touched a level of 102 crore in 2001 und is gn_:-wiug
@ 20 % per decade, The daily garbage generation is about 1.2 Lukh M1, Aller
the lnterventji;n of Hon'ble Supreme Court, the MSW Rules have becn framed for '
ensyring proper treatment and dispbsal of Mynicipal Solid Waste.

" A number of initiatives have been token for freating Municipal Solid Wasic.
Composition of Indian urban waste, being substantially different than that of
Western countrics because of different process of its collection and transportation,
poses unique challenges. However, a critical analysis of such initiatives has
identified the following factors for their non-sustainability:

a These initiatives/interventions were driven by “A TECHNOLOGY”. °  --

Incineration Technology for Timarpyr, Bio-Methanation Technology for
Lucknow, RDF Technology for Hydersbad. However, there have not
bmmyeﬁ’omw!ookatamixoftechnologiest;)uwvaﬁous
components of the Municipal Solid Wasts in ap efficient manner.

b, Traditionally, liquid and solid wastes have been kept in watertight
' compartments, However, there is a tremendous synergy between the two
if these two could be treated in an integrated manner,

¢. Since there is np segregation at source in India, meny of the technologies,
which wers tried, were not found suitabie to Indian Municipal Solid '
Waste. Timarpur and Lucknow mlol'ear examples of the same. | :
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d. - Phe minimum progiedt de clopisent work was casried ot | his st

©activities rekintimg to abentification ol L, ohlaining various appros s,

preparing o technical and Ginancial report. unadysis of garbuge. planning

. . | iy
for garbage transporiation {truck ruhing plan} were patly completed. “This

has o major adverse aflect on the project viability as well as replicability
¢. The selection of opcrator was done in o non-transparent manner hy
* following -the MOU route. In fagt, in most of the

cases, lechnology
providers were the operators ns well. '

. f. No effort was made to see utilization of the inert coming out of the projcct

. either in compost plant and bio-methanation plant or in RDF plant. The
. inert was supposed to be sent to landfill.

iy

22  Integration

) The limitations of individual technologies can be mitigated by bringing together o
- mix of technologies by integrating them together to providé a holistic solution to
- the treatment of urban waste. An integration of technology so canried gut would
- have the following benefits:

a. [t treals various components of urban waste in an efficient manner so as to
i,

provide optimum utilization of waste to produce compost, bio-gas, power and
- building materials.
i,
- b.  Liquid and solid wastes when treated in the same complex provide
. tremendous synergy for being treated in an efficient manner.
I,

c. It leads to optimization of cost by treating larger quantities at the same place,
~ sharing _'m_.Fa"éTr'u'cfure and variable costs, ‘ ek
[ 9

e
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d. It is environmentally desirable. a3 the rejects ol one process becomes inputs ko

the other process.

e An infegratod complex can treat the residual wastes by making building blocks
‘as well as other products.

g- When MWt of .quuid waste is integrated with urbun solid waste,

CoGaG Gl

: viability of treatment of liquid waste also improves substuntially.

2.3  Iniegration of Solid and Liquid Waste

r OooE O -%mmmmmm:“_.“. o = B e S o At
Solid & liquid wastes could be treated in the same complex.

P

G e G OG0 EC G

The treatment process would be well integrated in terms of input and output.

Each stream of the garbage will be treated by the technology most syitable for it.
Thys such a complex would have compost and methane from bio-methanation
‘process, fuel and power from RDF plant, bricks and roadblocks frornl inert plant.

The integration is essential for the following reasons:

o It is technically required to produce methane to support combustit;n in
boiler of RDP. For this purpose mixing of sludge of the STP along with
green waste is carried out to produce methane. This serves two purposes:

3 This replaces the requiremerit of bio-mass for the RDF plant which has
been observed as a major weakness of that technology.

* It reduces the cost of bio-methanation process, because separate fuel

— T = LR - ——— -2 =i
.
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*  The mtepintion wproves the viahility of the Project as it s to cosy

aplamiznion .

*  The integration is wlsao enviconmentally desicable, ns it uses walstewler.

. ' Secondly, it substantinfly reduees need of lund For fandfill and thirg) y il
: produces very high gualily ¢omposi much superior (o 'l+¢ product ol a
compost plant.
L ]

it produces green fuel and reduces methune emission —
Support to the cause of Kyoto Protocol

one of India’s

e —
P — i

T _ * It improves viability of Municipal Body (MB), as they do not have to
spend money on ‘acquiring land for landfill sites and about 40% of capial
expenditure on STP (sludge pumping station, digesters, gas holders and

iy,

sludge drying beds) is loaded to the project operator along with about 50%

of O&M cost. Secondly, it reduces the average distance of lransportation,

thereby bringing long-term benefits to the Municipality. Thirdly,

it ensures
X : sustained treatment of sewage,
- . ;i ;
¢ Such g complex can further add valve to the MunHipﬂ Body by
) integrating door-to-door collection and transportation of garbage by the
- operator.  This would ensure that door-to-door segregation of garbage .
= takes place by the BOT operator, which improves operational viability of
n . the projects. This would also meet the obligation of MB under MSW
. Handling Rules 2000, '
The consortium has marketed the integrated concept and various municipalities
-

accepted the integrated concept of solid and liquid waste,

The consortiym has
signed MOU with the following municipal bodies:-

. * Municipal Corporation of Delhi (MCD)

- v i *

..‘ °-.w _I__:. | o S ek
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e Puge Munivipal Corparation (PM() %

*  Kanpur Municipal Corporation I

»  Ajmer Muniéipul Council (AMU)
e Bikaner Mr.;nicipul Council (BMC())
¢ Kota Municipal Council (KMC)
o  Udaipur Municipal Council (UMC)
» Agra Nagar Nigam
e  Saharanpur Nagar Palika Parishad

_ 2.4 Highllghts of MSW Rules 2000

) com P o e o e v s = e e |2 Howe (8 vt Y = mee e - iEEA e

Policy Issues
Highlights of Gazette notification issued by Ministry of Environment and Forests
MoEF) for MSW (Management and Handling) rules 2000,

A. Responsibility of Municipal Authority

Lvery muriicipal authority shall, within the territorial area of the municipality, be
responsible for the implementation of the provisions of these ryles, and for any
infrastructure development for collection, storage, segregation, tn.nsportatlgn.
processing and disposal of municipal solid wastes. |

The municipal authority or an operator of a facility sha make an application for '
grant of authorization for seting up waste processing and disposal facility
mcludmg landfills from the State Board or the Committes in order to comply with
the implementanon program laid down

The mumqlpnl authority shall comply thh these rules as per the implementat:on
schedule laid down:

CCOCCCCCCCCCCCCCCCC
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3 i, I{tmpmlsibilily .ul‘ the State G ermmeint and Union 'I't-rrimr_\' A‘llminislru tion
- : : .
= The .Sci.-rctury-in-churgc ol the Depariment of Urbin “"'“-'""“l'nluun! 317 41
iy concerned State or (e Union tereivory. as the cuse may b, shall Wive the overyl]
i ! rcspansibiliiy for the enforcemem of the provisions of thegy rules in | the
metropolitun cities
LY . .
- The *» trict Magiidte - the eputy « o *Hiedrned districy
~ shall ... the overall responsinility for enforcement af ghe PrYisions of these
i rules with; <n..vnal limits of their junisyi,, ..
‘ .
€l stbility of thi Central Pally:. . i S “Baaid nor—~ - -

K Respon ity o entral Polly f Dong t..lxﬁum“ Board oF

' the Committecs S e
LY
- Ihe State Board or the Commistee v monior the compliance oF the standards
= reganding ground water, ambient ait, leachale quality ang the “Ompost quality
I, inclsJ g incincration standards as specified, ;
Y

The State & rd or the Committee shal) issue the BUtharicution fy (he municipal
F guthority or an operator of a facllity stipulating compliance criterig nd standards
= including such o:::.- Gt ioeracsar
[ Y
- The authorization shall be valid for a given period and after the val‘d}gy is over, g
frezh authorizaticn shaj) be required, '

-
= 25  Proposed Approach - Managemen: - 3 s1ayy
L%
I The proposed’ approach complies with the MSW handling mleL 2000 and
iy,

3 T e
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technology of wuste handling {riather it7s an integration of lechnologies Hint have
been tried and tested under Indian camditions} amd second, there is o lucus an

development phase of the project and to institutionalize the activity.

The other important issue in implementation of these projects is fack of focus on
the development phase and the nced to develop institutional frumowark 1o

implement these projects. The municipalities ars too engrossed in their day-to-day

GO C -G

problems and have no resources, experience or cxperlise Lo implement such

projects.

Technolog_y Issues

« ¢ ¢ ¢

There have besn 8 number of initiatives in the past based on single technology
suitable for a particular type of waste. Unfortunately, we have not been gble 10
implement segregationrat source and none of these technologies are designed 1o
work on mixed & un-segregated solid waste. Thus. in view of above there has IL
be some broad level segregation at the processing plant and after the segregation
with different technologies applied for processing of diffcrent types of broadly
segregated . wastes, Accordingly, IL&FS has tied up with Anfll:s_rn Pradesh
Technology Promotion Centre (APTDC) for the conversion of garbage into fluff,
which Is directly fed into the boiler. Bassd on the above techriology, two plants
are running sucgessfully for the last years in Hyderabad and Vijayawads. The
significant problems in the exiting two plants were critic-ally assessed and
mitigated in the proposed plarit.

Financial Issues.

SO R G e O

" The development phase entails high risks atd as it is the economic viability of
" these-projects is miarginal. Most municipalites are also constraint by financial

GO G GO
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prwult.. mvcsum e attriet mvestniwent A i the privale sector WO B0 assume

hrg,h I‘I\k‘- they would expect high retorns. which is diflicult i e of

prowcls Thus. development phase beconies verRy impodtinl

these

ang there has to he
- active support from all enlitics to help in mitigation of developmental risks,

Development Phase

-
p The development phase includes gelting permits and clearances, getting land,
- tying up MSW/Scewage supply, tying up power sale, lying up water requircments
% etc, The bankable document wil} comprise of technical studies, economic and
" financial anelysis, environmental studies, market demand studies, resource
_ T 7T T mobilzation, and development of contractual Tramework, risk analysis and
hE allocation.
3 The following steps would be followed:
L) Step-1: Development of Bankable Projects
= * Primary survey for quantlﬁcation and characterization of the garbage i
- * Collection and transportation plan to minimize the lransportallon cost :
- » Concession agreement with Municipality/local bodies
I * Techno-Economic Feasibility Report / DPR
* Ready Statutory / Non-statutory Clearances
b * Ready Power Purchass agreement
= * Sources of project finance
- » Land details with site, soil, water investigations
Y ‘ .
. Step-II: Selection of Developer
o Issue of Request for qualification (RFQ)/Request for pmposal l’RFP)
- ' ¢  Pre-bid meeting
n

» .Evaluation and selection ofthe BOT operator
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2.6

e ~GuwintH ¥imrictpud Corportioa (GME)

»  Provide assistance for speedy implementation of ihe prodect.

The prdposcd approach does. pol entil wny  Tmancial ot (low from e
municipalities. (On the contrﬁry; the Consortium expects thut the promoter may e
in a position to pass on a éok:.':n amount per unil of electricity penenated from the
MSW. Thus, the approach is expected to provide mutivation to the municipalitics
to supply the contracted amount of MW. 1t is likely 1o “suck the parbage™ from
the city and generate revenue flow to the ULBs, which in lurn can be utilized tor

improving the infrastructure facilities for collection and transportation.

Major stakeholders in the project

L\

t(l((((i

o

Guwahati Municipal Corporation is the largest Municipalities in the north-eastern
region of India providing civic services to an estimated population of 8.5 Million
citizens. The project will thus be designed to have additional capacity to sccept
waste from GMC. GMC has consented to provide land .The developer will be
responsible  for collection, transportation, processing of waste by suitable
technology like composting, power plant etc and development of land fill site at
Boragaon, Guwahati.

Infrastnlcture Development Corporation of Assaln Limited (IDCAL)

]nﬁ'a.stmcture Developnient Corporation of Assam Limited (IDCAL) is a Joint
Venture Company incorporated by Govemment of Assam throygh Guwa,hatl
Metropolitan Development Authority (GMDA) and Infrastructure Lea;ing and
Financial ServicesLimited (IL&FS) for development of urban infrastructure
projects in Guwahati and other arcas of Assam. IL&FS group has significant
experience and cxpertise to render advice, develop projects, facilltate formulation
of pollt:y and related aspects for catalyzing Public Private Plrlmrshlp. IL&FS
through its subsidiaries have been acnvely wqrhng in the MSW sector in varioys
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. States of Indw imchading Belhi. Rigasthan, Uiy v
Nudu

rislesh. Mabarushira und Vil

~ Infrustructure Leasing & Financlal Services (1L&FS)

3 IL&IS is a leading institution ol India, promoted by Public'scetor Finuncial
Institutions and Banks of India including UTT, Central

Bank of Indin and HDFC
8mong others, with an objeclive, inter alia, of developing projects in the
[ %

infrastructure sector on commercial basis, IL&FS proup companies have
. significant experience and expertise (o render advice, develop projects, facilitate

] formulation of policy and related aspects for catalysing Public Private Partnership

ST T Ty iapacive developers, ndenk mobiTesdon o7 e
resoyrces from both the domestic Financial Institutions and multilateral agencics

P and participate as a co-promoter in specific projects.

~

. Andbra Pradesh Technology Development & Promotion Centre {(APTDC)

. :

1 APTDC, established under the joint participation of the Govt. of Andhra Pradesh,
Confederation of Indian Industry (CI1) and Technology Information, Forecasting

E & Assessment Council (TIFAC - under the Department of Science & Technology,

i Gowt. of India) is conceived as a one-stop shop for Technology Development &

- Promotior, Technology Upgradation and Induction of New Technologies as a

- unique model in the country,

. .

; APTDC provides user-friendly environment, linking support and guidance from

o o

global experts and Government in upgrading the industrial growth, The Centre

uses network of institutions/agencics in and outside the country, in order to

stimulate and successfully accomplish SMEs technology projects and help them
i, in problem solving.
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APTDC is incorporated as & Sogiely. An apes Governing Couacil, Thnin:tl hy the
! : =
Sgeretary of the Depatment of Science & Technology, Gove oF India
consisting of members from Guyt. of India, Govt ol AP, FIFAC, and CLE Buide, e
monitor and control thé operdtions ol the centre and Tay down policy guidelines
and resolve policy issues. AP'TDC has the following linctions -
-
» Technology Services (from concept 1o commissioning) for promoting
: -
technologies having societal benefits.
; -
e+ PR Facilitation Services for promoting innovation and assistance in protecling -
inventions. -
pdan . -- mew s o2 '
* SME Services for handholding SMES in their technological endeavour (teghnical
: -
problem solving, technology development / upgradation etc.) to become globelly '
competitive. -
[
i - ; -
APTDC is TIFAC's exclusive agency in promoting, transferting and ey
implementing its MSW to RDF technology. L
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