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n & - SECTION 340
- I ,-{IN'I'E(-‘RI\'I'E!) MSW-RDEF AND POWER PLANT
| " Guwahati Municipal (.‘tlwpnruliun (GMC) is the municipal corporation] for

* Guwahati responsible for providing municipal and allied civic services, which
L . ;

encompasses the collection, transportation, processing ind disposal of Municipul

g Solid Waste (MSW) gencrated in the city, GMC currently dispases the collected
= Municipal Solid Waste al Boragaon sile by open dumping, which is, however,
'S unscientific way of disposal of waste.
[ Y

’ ey en under the aegis of Government :
-,

of India (Gol), has formulated the Municipal Solid Wastes. {Management and

—— ki) hmar———rrlr . TR

T Handling) Rules 2000 ("MSW Rules”), which makes it mandatory for every civie
-~ : body to implement a scicntific sotid waste management system through which
4 Municipal Solid Waste is duly processed and only waste that ere not suitablc
= .. ¢tither for recycling or for processing are disposed in an Engineered Sanitary
Landfill .
- 5
= GMQC is desirous of establishing a suitable mechenisin to manage the collection,
- transportation, processing and disposal of (MSW) generated -from the residential
P and other areas within municipal limits of Guwahati by utilizing the scientific
P advancements in this field with a view to meet environmental regulations and to
2 o improve public health & hygiene.
s [ ¥ith a vision to improve MSW management in the City of Guwahati, GMC has
- also got a Grants approval to the extent of Rs. 3516.71 Lakhs .The Grant approval
- is under “Jawahar Lal Nehru Nations! Utben Renew] Mission (INNURM)” by
i the Ministry of Urban Development, Govt of India and is for the purpose of MSW
s e PAGMBEOTICL in the city of Guwahai, e

-
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Elnfrastruclurc Development Corporation ol Assam Limsted (IDCAL )Y is a0 hoim
Venture Company incu.rrpnml;.-d by Governmuenl of Assin lhrough Giwahia
Metropolitan Developmuent: Autharity (GMDA) and Infrastructure Lasitsing wwd
Financial SewicesLimiled (IL&FS) for development of urban inlrustruciure
projects in Guwahati and olhf:r areas ol Assafrl).\ IL&EFS group has significant
experience and expertise to render advice, develop prujects, fucilitate formulation
of policy and related aspects for catalyzing Public Private Partnership. 1L&1°S
through its subsidiarics have been actively working in the MSW sector in various
_ States of India including Delhi, Rajasthan, Uttar Pradesh, Maharashtra und ‘I'amil
Nadu. :

August 2007 (“MOA™) with IDCAL, to evaluats suitable waste mansgement
solution and to devolop and bid out a project for enabling the collection,
transportation, processing and disposal of MSW under PPP framework. Under :Ie
Mo, it is envisaged that a Special Purpose Company (SPV) shall be sct up by

IDCAL to develop the project and to obtain requisile clearancos hccwsary for

- implementing an integrated waste management fagility including| an integrated
weste processing facility at Bowgaon in Guwahatg It is also envisaged ynder
MoA that IDCAL shall sclect a suitablo private Party through competitive bidding
process that shall implement the Project after taking over entice equity
shareholding in SPV, along with all the rights and responsibilities vested therein.

EAecordingly. 8 SPV with the name Guwahati Waste Management Company
Private Limited. (GWMCL) has been iet up to develop the project and to obtain
requisite clearances necessary for imphmenting an integrated waste management

facility in¢luding an integrated waste precessing facility at Boragaon in Guwnha@

By going into PPP through competitive hiiding route, GMC will get benefited by

ﬁ . *
n-view-of 3bove GME-entered-into—aviemorandunrof-Agreement-dated—3pg-r———r—--
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- ' En improve the pnm.u vmhlllly GMe ugrees 1o allow development ol un
. . integrated waslt.-proccssml, project consnslm;_, of Composting, Refuse Derived

; Fuel (RDF) as well Power Cieneration from MSW. The selected Private Partner
iy

shall be obliged to adopt an integrated concept for waste processing so that flow

- of waste to the landfill is es less as possible. However, GMC ulso spevifically
N mentions that the grani component towards capital investment may not be
n available for processing technologies other than those approved under DPR
. © submitted for Grants under JNNURM,.
" The integrated mumclpal waste-processmg complex al Boragaon is proposed to
" include
L) a) Composting Plant to process organic waste, -
n b) MSW processing plant (RDF Plant) based on DST-TIFAC technology for
. RDF preparation at Boragaon,
R c) Power Plant of 5MW capacity, which will use the RDF as a fyel for
X genemtmg steam in the bm‘la _}-
~ The following is the list of consultants involved who have provided their expertise .
~ _ in making the DPR for the integrated complex _
] S.No | Organisation ' Scope of consultancy e
- 01 IL&FS Infrastructure Pl;oject Consultant
- Development Corpomtion. : l
- New Delhi _
. ' 02 Avant-Garde Enginecers and Review of Techno- econontic feasibility
_ Consultants (P) Ltd., Chennai. | Power Plant Prepared by Project
) Consultant, |
O Ly Ky Sl E— e el e e e Sy
"
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S8.No | Organisation Scope of consultancy = 302—‘ 5
0 -

03 | AFTDC, Hyderabud Techno- ceconomi leasibility report of ¢ -
- RDI- section _'

04 [ IL&FS Ecosmart, Néw Delhi | EIA Consuhant == g R
05 Legal consultant, New Delhi | Concession agreement, Lund lease bt
agreement, Sewage supply agreement LEE

06 'MSW Characterization Delhi Test House, Delhi 2
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. . SECTION 4

» l'i{().ll'l( “TAREA & I'YS MAN AGEMENT

n

by 4.1 Introduction

- This scction covers the regional sclting, physical prowth, dcmogl_'ﬁphic and socio-

cconoﬁic profile of the Guwahati City. The profile is based on the information

B col!;:clcd from the various government agencies and the Guwahal Municipul

- Corporation. ‘Ihe salient features of the city ure hased on the discussions with the

- concerned officials, stake holders and field surveys.

= ’

- Secondary information from varlous earlier studies and other resouTce persons was
' - collected for this purpose. Sections below summarise the analysis of the informétion

o collected.

-

"~ 4.2 Regional Setting

»

e Guwahati city,

the capital of Assam is located on the south bank of river _ l
. Brahamaputra towards the south eastern side of Kamru

p district. The city area iy
located in 26%" N'to 26°12° N Latitudes and 91%34°

E 10 911" E Longitydes. The

- metropolitan aréa of the cityiszsdsqkmof_whichanareaofnboutZleqkmis-

S within the municipal corporation’s limit. ' '

=~ .

- 4.3 Significance of The City

- Guwahati experienced phenomena) growth after becoming the state capital in the year

[ 1972. Esiablishment of the Guwahati Oil Refinery, opening of major institutions of

- “higher education like the Guwahatj University, Engineering College, Medical College
etc., construction of Saraigha_t bridge, has been some of the major factors to make

.

Guwahati one of the most developed cities in the North Eastern states. It is also the

central hub for all the commercial activities in the North East. It is at the junction of
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Kolkata and Cheanai to Guwahati. It has the higgest airport in the entire Novth last
region. It provides link o oll the olher state capitals. Recently, it has teen upgraded 1o
an international girport by the Ministry of Civil Avintion, Govemment of India. H is
the service centre for the oil industry and tea plantations; the world's larpest e

auctions are held here.

Guwahati has a popuiation of around 8.2 lakhs based on the Census 2001, The

population has grown manifold in the past few years.

&

4.4 Climate And Weather

Climate of the Guwahatl city is sub tropical humid. Climatically the whole year can
be divided into three periods. From February to May, the weather is dry and moisture
less. In the month of March, the North East wind carries dry sand frorp the river and
makes the atmosphere very cloudy.

1

G G-

The wind direction is predominantly from the North-East to South-West during
winter season and South-West to North-East during summers. The temperature varics
from 31°C 10 22°Cl in this region.

In April and May local rain along with thunderstorm are common ' features. The
monsoon period is from June to Qctober, with maximum rainy months bking June and
July. The average rainfall in Guwahati is 166,22 cm. Front November to January, the
weather is cool and foggy, with minimum temperature during the month of
December.. ‘

1

C O

4.5 Project Area — Guwahati Municipal Corporation

(

Guwahati city achieved its municipal corporation status in the year 1974, The
met:opolltan area of the clty is 264-aq km ofwhuch an area -of about 2]6 sq km is

"

il I
WL\~ ﬂ.fﬂ’

W A >

TRUE éOPY Sl | 3



[N Lo % -

, P 20L)
. : 6 MW POWER pLANT AT INTREORATED wagTg MANAGEMENT COMPLEX, QUWANAT) :
o ol the GMC Aren, I,'Iu_-.li'g.;urr.\ e the ble hyve heen lnhu trom the duty o
" Census Bognd 20031,
; !‘umin_lelu!' - Dcscﬁplicm _
g} Area. in kni2 Enhe Do v 216 1|
= Populntion - 260 e " e A A9
- NoofHousfolds " " i e 1B44SS
- mol'mnicipa_l Zones = U
No.of Wards ™" S Thit e . I S il
a ' opulation Denslly, personskm? S R
" meerof.‘.ilwhs ; : S SRR e 26
Slum Population 1 165371 ]
" Percentage Sium Population to total Population . 19.8% |
= ' Source: Comprehenioe Masier P Jor Gusvahaii Metropaliiar; Jrua: Data Bese Repori (Drupy)
= - .46 Populatipn Growth ] — ———— el _
o ' Guwahati is the largest urban centre in Assam comprising of 24% of the 1ota]
urban population of the stage, The maximum growth in the population of
LY
Guwahati has been registered during the periog 19712001, afer it became he
= state capital in 1972, The Cily has the statys of Class 1 tawn in Assam as por
= « Census of India, 2001, i contributes 1o 55% of the combined Population of the
- Class | towns of Assam. The geometric growth rage (Compounded Annual
o Growth Rate) mode] has been used 1o estimate the fiturg Population in Guwahatj,
since the population has a tendency to 8TOW in Geometric Progression
I Y .
- The population withip GMC area is 809,895 a5 per 2001 census, pllojected to be
”~ 946,487 for the year 2005 based op geometric progression mode), Table 4.| given
~ Yelow provides the population growth trends of GMC area
1 Table 4.1 Population Growth Trends of GMC Area
) Year Guwahsti Municipality Decada!mewth'('/o) :
- 1961 100707 13050 T |
- 1971 T 123,783 3" 2291
198] ¢ -_No census g
- 1991 _SB4342 " A 7271855
2001 - 809,895 ' ; 38.60 °
— = Souree; Census of Tndia: oﬂcdﬁbulumrﬁlmmdhdnjkw ons for Guwahat!
::'.?ML‘.‘::‘M B b T ﬁr ﬁ 3
-_"-H—h.-.—-— = % " -
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The fullnwm[, lnhk. pives lhc C umpmmdul Annual Growih Rates (CAGR} of %03 -
populetion of GMC arca wuh n.spgul o 2001 pupubstion. -
Table 4.2 Compounded Annual Growth Rates (%) of Population off GMC Arca oy
: -
= Yeor Guwahat; Municibuiﬁy l o
- 196122001 4.038
ST 2091 i 1 o 3.913 -
RIS - O 3318
¢ Master Plan for Guwahatl Metropolitan Arva: Data Base Report (Drgfh) -
-
© Based on CAGR, the low, medium and high projections of population of GMC -
area are as follows:
e : ; — - : Al -
Table 4.3: The Furure Population Estimate in GMCA | -
e . P — - — = et - -’
Year Estisnate D e !
Low - Mee o -Hi? -
2005 922,855 946,437 048832 |
2010 1,086,461 1,150,065 | {156,486 j
2015 1,279,072 1,397,430 1,409,5 —
2020 1,505.829 . 608,000 | 1,718,075
T 2025 1,775,187 | 2063218 | 2,094,018 -
Source: Comnlnmmuamr Eforquxm Muiropolitan Area: Base Repori )
4
In the master plan for Guwahati (Drafk report). the medium projection of 20.63 =5
lakhs has been adapted for the year 2065. This value has been used for ’poﬁulgtion
distribution in the arca in the mqsterphnandthis report 100, - bt
. . , _ -
4,7 Sex Ratlo e
As compared to the overall sex ratio of 932 of Assam, the Guwahati city has =
slightly lower sex ratip of 839 iri 2001. From Table 4.4, it can be observed that in
1901, the city had a very low sex- ratio of 500, which actually started increasing ot
o ____after 1971, Whon the ity beoame tho stato capital Since the; Biero hasbeen
. . " %
R
B Jﬂ“‘" : i
oy NS -
S AL -
TRUECOR -
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Ialnlc ~l d: Change in Ses Rano in GMU Arca

[
: : Yenr - Guwahati City

T 1901 i S0
. 1911 ' 534

: 1921 328
=~ - 1931 503
3 1941 567 =

ks 558 3
- . 1es1 R T
L | 68
- 1991 783
2001 839
- Source Comprehansive Master Plan for Guwahall Metropolilan Area: Doty Base Report (Diyft)
LY .
4.8 Land Use - N |

~ Water bodies: The water bodies include alf the rivers, Inkcs and reseivoirs, and
- ponds in Guwahati City.
= %’Mﬂm The land devoid of vegetation is included in this category, !
= This includes the rocky surfaces. The areas that have been 'stripped of vegetation . :
- : are included in this class.
= MVegunﬁmhdudafqruhasp«meFmCoqmaﬁohActmdnm
L forest areas with close tree cover. For the analysis, tho vegetation has tlem
- considered under thres categories of crown cover density, namoly, < 10% (low.
- density vegetathn), 10-40% [medlum density vcgetatlou) and > 40% (high
o density vegetation) |
[__Y

The landuse categories and the area of each category within the municipal limits
- . aregiven in the Tabie below.
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Table 4.4: Land use Categorics and Aren of Lach Categury % Dz L
- - i
§. No, | Landuse Ca—lc'ﬁt':rlﬁ-'s Area *‘crccnlngu of ,1, '
('ul km) Totu] Aren
I | Water Bodies SRR [ 13 e 01 =
2 {Open/Barren land L 4] -
3 | Agriculture land ) 86) 4
4 | Barren Land B6) il bt
5 Vggétation Low Density 648 30 >
6 'Vegciatlon Medium Density Bo4[ 4]
7 Velgctanon High Density 4.32 2 =
9 TRiverbed” . 0.54 0.25 £
10 |Buit Up Area 79.92 37 -
11 | Marshy Vegetation 23,76 i
12_|» Land 432 2 E ~
13 | Miscsllaneous (uncl!suﬁed) 2.48 1.18 3
i Towl 216 100
™5 T R
It can be seen that the major development in the Guwahati city has taken place e
in a concentrated cluster. The area of the city was only 1.68 sq km in 1951 and 14 et
sq km in 1961 and now extends up to 216 sq km. -
4.9 Administration & Management '
The Guwahati Municipal Corporstion is the Greation of the Guwahati Municipal '~
-Corporation Act, 1971. The Corporation was duly constituted in 1974 in the first -
meeting of the elected councilors as per provision of Sec. 45 of this Act. =
The Corporation has the following major branches: Nt
J w
1. Conservancy , .
2. Water Works Tax Division e
33 Public: Works .
4, Building Permission -
A . &
= - v su:ntlwmm-“ s -
6. 'Municlpal Markets 5 a =
. . -
DETAILED PROJECT REPORT " 40 AEANE TUWRCPL
A O b “I_—'.""-"H-l"'f"" ...-g— -t e TR s e e m— - —— -..-....1_‘.1_. ‘. —-—-. g VP LT H v
¥ - [ ; '
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g0 “Sanikatinn & ealth
- ' ‘ 8. Veierinary -
= B Y, l-.nlbrcc;num_ -
., . ' 0. mewﬂy lax
[1. * Mutation Branch
] 2. Trade License .
B 13. ° Adverlisement
= 14, Slow Moving Vehicle Branch
= _ 15.  Dead body and Night Soil Removal Branch
n 16, Poyerty Alleviation
s ' 17, Birth and Death Registration ' '
I8 Garage Branch ‘ : ‘ T e R e e F Y e
5 19.  Accounts Branch
-
The Corporation is headed by a Council of 60 clected Ward Commissioners, The
. council is headed by a Mayor and then a Deputy Mayor. There are five standing
= committees of Ithe council to sppervise various works. e
LY - .
R The Commissioner is the executive head of the corporation. He is assisted by
Additional and Joint Commissioners.
LY
N The water and public works divisions are headed by a Chief Engineer. The garage
- branch is_headed by a S-uperintend.ing Engineer. The accounts branch is headed by
| @ Financial Advisor and Chief Accounts and an Audit Officer. Each revenue zone
" s headed by a Deputy Commissioner. Each Public works division is headed by an
% Executive Engineer.
-,
- The Engineering Department of GMC is responsible for collection and
transportation of Solid Waste generated in the GMC Area. For operational
3 purposes the entire area of the corporation is divided into 20 zones (2;3
n

Engineering zones out of which 20 zones have SWM. tesponsibilities) consisting
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fEaen TS g F &
‘Engineer (Assistonte Ymgineer) spectors and supervisors who oversee thw daily 30$9
-

activities asxist the Zonak engineers The Zonal Bngineers work under Divisional

engineers, cach division having 4-5 zongs. The Engineering I)cpnﬁmcnt address e
major programmes such as - construction snd maintenance, building licensing, -
and SWM agtivitics including drain cleaning, -
4.9.1 Staffing Details
-

; The Engineering Department of Guwahati Municipal Corporation has at present
total employee strength of 2800 out of which [173 are working on solid waste
management. The Chief Engineer is assisted by five Executive Engineers each in
charge of one division. Organogram of GMC staff involved in SWM activities is
shown in Figyre 2.1, ' '

Table 4.6: Staffing - GMC-Engine¢ring. & Conservancy Dépirtmqnu

Designation No. of posts |Duties
Chief Engineer ] Responsible for management of ali engineering ‘
& sanitation. 5
Superintending i AT T TR ot e o
> Overall enginesring and unihdnrn operations
Executive Engineer 5 Construction & maintenance of roads, drains,
municipal byildings and SWM
| Zonal Engineers- 30 Supervision of the construchon Works, street |
sweeping, collection, transportation ; E
Supervisors 60 Supervislon & monitoring of SWM
Workers 800 | Strect sweoping nalla cleaning 353BRAE
m 21011— Clliigofl =Yy Y —————r———r )
Drivers : 16 Operation of cotlection drajn cleaning”
Sowree : GMC . ' = Al % =

CCLCC0 T e 0

(
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SECTION A
, I'R _FZSI*ZN'I' NTATUS OF MSW MANAGEMENT AND
. WANTE CHARACTERISTICS
R 5.1 Review Of Existing MSW Management
% Subseyuent 1o detailed review of existing MSW Manugement, it is observed Ut
. the existing syslcni in the city is not in complionce with the MJW Rules, 2000,
3 Health & Environmental aspeets are not integrated as can be seen from the T'uble
5.1 below:
n
. .
" '3 Elements Features i
N Generation |Generators | Households, Hotels, Restaurants, - -
1 ' Commercial Establishments, Markets,
i, of Temples, Institutions, Drain Silt, Street :
Segregation & t ; g 2 ;
= ans Gen‘era e Generally absent. News papers, cartons, glass are i
storage at =
seprogatedat source,
- source .
~ ' Primary Collect from households and bring to GMC
- : Collection | collection points, draing/ road lmnrginsl river;
2 Collection Limited peivate initiative for door to door
' collection.
[ = : .
Drain cleaning 270 workers engaged. Materlal removed by GMC
= vehicles,
- Approximatoly 300 T
Street sweeping pbp y sweepers workers
~ engaged for sweaging and collection of sweepings
- in the streets,
- _ Collection ~ RCC / Metalli/Masonry Enclosures - 318 nos..”
: Points ~ iz ) 5
-~ g = g u_ﬂ-ﬁ'r-- ¥
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’ ch'rage spaciné[l_li'gi\ly} v:.u"jfil{g { 2060 m -'I()Tl-(.)'h:i) '

of collection

v i ¥

23 5md

Open ground level points - 460 nos,

points e
Transfer Manual, by scraping from ground | __
Transport Privalc transporters  contracted _ hy
GMC through trucks (47 private and 16 GMC
' _lowned trucks) == =
Frequency of Scheduled daily, from city centre, occasionally
waste removal from other places- Nigh time Lifting, 2 trips on an
points. |
]I;roccﬁ.;ing " INo proéessing at city or local level cxc'e!'x a S0
Tons per month private vermi compost initiative
e _ |at Panikheti. i
- Disposal  [Land Fill Site  [Crude unsafe dumping at Sachhaf, Expross
Highway VIP Road, Size -9
Recyoling Separation by rag piokers for non- organic matter /]

recyclables including plastics, paper, metals,
bottles, etc. at generation and collection points andj
the land fill site.

UH

It would be prudent ta mention that there is no sewerage and drainage system in
the Guwahati city.

It is observed that GMC provides services in only 70% of the area under their
Jurisdiction. No services are available on Sundays and holidays. Detailed
ansl_ysis of the pres_en't system is carricd out in this chapter to assess the

component wise service levels and deficiencies. The overall city looks dirty with

gl g o e

¢

CCCCCE e
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5.2 Sourees OF Maicipul Sofid Waste

B .
s The primary generators of solid waste generation in the Municipab aves ure the
local houscholds, markels and commurcia) establishments such as hotels,
[
restaurants, shops eic. As Guwahali is a centre of commercial uctivity not only in
i Assam but also in the entire North Lust, there is o considerable Noating
= population in Guwahuti. Inventory of suurces and source’ wise assessment ol
- generation is not available with GMC. Based on proliminary observations and
L GMC records the following major groups of waste generators were identified.
- Table 5.2 below shows the major sources of MSW and the number of
corresponding units:
-
ia 3 Table 5.2 Sources of MSW
[ ¥ - i gx
| S. No_|Source : No of units
- _1. _|Domestic Sources (Households}-200 | L. 184454
2. _|Commercial Establishments . 38,87
-~ 3. _[Hotels & Restaurants P 5%
4_IMakets — ' SER Y
= 5. | Temples (major) ‘ ) 06
Source: GMC ' ' e Bl = T
[ )]
- 53 = Collection And Transportation
[l
3.3.1 Primary Collection
-
P In some of the housing societies, door to door collection systems exist mainly
. through private initiatives of the Resident Welfare Assciations. example, fow
of the colonles whore such an initiative is being taken are: Rehawari, Uzan
- i
Bazaar, Chandmari, SHpukhri and Pan Bazaar. Residents pay Rs. 20 — 40 per
- house for door to door collection of the waste. ' :
[ o) ' . . i
1 . The MSW strewn around is mainly collected through street sweepings. The
= ______ muricipal Sweepbr collects the waste in heaps along s toid sides and the

-~ . T
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5.3.2 Secondary Collectinn Poinis / Waste Storage Depots 7 W aste Rec vpmz le /

GMC presently has 778 sccondury waste storage collection points as reported by
the GMC. Majority of these points arc open ground sites. The break up of

varieties of waste storage depots in the city is as below:

b Type of waste storage deput | Ne.
| Open waste storagedepots | 460
Masonry/RCC/Metallic waste collgction | 318
points

AT T

GMC has let out the transportation of the solid waste to 20 private contractors.
They collect the waste from the secondary caliection points and dispose off at
the dumping sites. These transporters have annual contracts with the GMC and
are paid according to the clearing of the waste from the area assigned. If the
GMC supervisors find that the area allocated to the contractor has not been
cleared then he has to pay a fine of 3 times of the fee he gets. The trucks make
on an average 1-2 trips to clear the waste from their respective allocated areas.
GMC has its own fleet of 16 trucks, which are being used for drain cleaning and
on special occasions e.g. during festivals of Diwali, Durga Puja, Ambu Basi
Mela and Dignitnry Visits,

The vehicles involved in the solid waste transportation are ordinary incovered
non tipping type trucks. They are manually loaded by scraping waste from the
ground into conical shaped bamboo basket (thapa) and tilting the same to the

* truck holding the bottom handle. The. workers are not using #ny personal
protection equipments for this job.

Mnfly. GMC humhictqd the ‘collection and. transportation of the waste
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8.5

5.5.1

..accredited Jab (Delhi Test House). The methodology sdopted for the sampling of _

et amme —a. [ RS ——

It was reported that in 2004, there was public profest aguiost the gencration o
odour and the inscct menace in this site. To combat this problem GMC' is doing
some remediatipn excreise. Insect repellent and de-odouriser is sprayed

regular intervals at the site. This job has been uwurded to o privale confractor.

Quantity & Characteristics of MSW Generated
MSW Characterization

Physical characterization of MSW has been done at Boragaon landfill site and for
chemicel. characterizations, samples were collected and analysed by a reputed and

tyoUo

.y

§.5.2

rrrrr

municipal solid waste and physical & chemical test results obtamed are tabulated
in subsequent pages:

Waste Characterization Methodology

Physical testing of municipal waste carried out by Delhi Test House (DTH) al
Boragaon Landfill site. From general experiences and during study it was
observed-tlm large amount of mixing of MSW occurs with the inert and other
waste during collection of waste at Dhalaos point and transportation of waste to
landfill site. So landfill was selected to carry out the physical characterization of
waste in order to know the true. picture of the waste coming at the receipt point (at
landfill site in present and hence in the proposed complex in future), Waste
mching at the landfill site constitutes the lesser quantity of recyclables as most of
these has picked up by the rag pickers at the Dhalags or et the source genu'n:ion
point. MSW arriving at landfill site from selected locations was segrogated into
the different categories.

The laboratory appointed for MSW Characterization along with the GMC &
IL&FS officials identified. the trucks in order to have mdmtlve sampling of the

wastes reaqhmg the Iandﬁll site from the ldentiﬁed Zones for the physwnl
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and carries on Lill X.00 am v the moming. 1he (GMC SUPCTVIMMS tikd Cnpincery
. Bo Tor supervision, during these hours. Thinvever. the siree sweeping is done
during the day lime.
- I

Table 5.6 Solid Wusle Cotlection and Transportation Inlrastructurg with GMC

[N _ Vehicle - : GMC :
- Hand Carts ' 104 !
Trucks 16
- Brooms 700 brooms in a month
' I
iy

- 54 Procming & Dispoul of Munieipal Solid Waste

-
- and disposal methods, However, there is a small success'ml private initiative of
. 50 Tons / month for vermi compo sting in the outskirts of the city at Panikheti.
I, Thls unit is owned by M/s North East Green Tech.
n GMC has .no sanitary landfill site per say. Organised dumpinj in Guwahati
2 started with the disposal site st Versapada. After a Public Tnterest Litigation
- (PIL) this site was abandoned and disposal was shifted to Amm Gaon. ARer that
- it was shifted to Adcbari and then finally at Sachhal, the current disposal site.
RS This site was devcloped nearly 2 years back.
B The disposal site at Sachhal, 10 km away from city centre, is a low-lying area,
- This site is a government owned.land and was transferred to the GMC, Only a
- part of this site is being used. It is a developing area and many new
- constructions have come up in recent years. Few of these are close to the site,
X Being low-lying area, during monsoon flooding occurs and landfiti operations
become difficult in the absence of properly developed roads and the approach
b gets flooded. The disposal is crude dumping where the waste is not covered and

no specific steps are taken for controlled filling. A dozer is used to compact the

e o .WMWWWM O

- contamination are the major issues of the site. ] SHRCE
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stafl and officials ot the

landiill site based on socioeconomic conditivus ol

aren
Due considenmion was givon to the information regarding velhicle number uf'|the
LY

trucks fowding and carrying the waste 1o landfill site from cuch of the dentified

N locitions. A rndom sampling was done to seleet 3 triwk from the identilied Zone
- rcaching the landiill site, From wmongst 3-4 vehicles coming 1o the landfill sje
o Irom cach of the identifieg ‘locations, ne vehicle hay been chosen tor the physical
1 chamcterization of waste.
N The conventional inelhod ol gravimetric profiling has heen adopted by emptying
- out the entire trucks contents o}' the truck on a Plastic Sheet/suitable surface L)
that there occurs o mixing of undemneath waste/soil. The entire truck contents
. ~ sicatly g1 ANEed by HbOTITorY inlo
r different categories. Considering wet nature of kitchen waste and due to
» Intermixing with inerts it was found out that there is still some coptents of inerts
- » and other material in the kitchen waste so further analysis was carried oul, to
i arrive oul the actual fractions of the kitchen waste, Accordingly the kitchen waste
was further scgregated after drying for at least one hour. Each of these fractions
" was weighed individually using weighing machine. . :
- ; R :
- By quartering & coning method, representative sample of 2-3 kg was
prepared and samples of mixeqd waste, kitchen waste components of Physical-
- segregation were taken in soparate plastic eavelopes (to ensyre minimum loss of
= moisture etc.). The collected samples from mixed waste & kitchen waste were
- also analyzed for its proximate analysis in addition to other chemical
- characteristics. Calorific valuo has been determined for four fractions separated
il after physical segregation i.e for mixed waste, Kitchen waste, FueLv & Qrganic
matter. '
LY . n
- 5.3.2 Waste Characterization Results
b 5.3.2.1 Physical Sampling of was_t‘e
-~ — s tiw _
- ]
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The physical test resulis of MSW sumpling. done by Delhi Fest House an the 3d1v e

liuruguun landfill  site  Tor  the  Irucks  camying  waste  from the

identified/selected locations based . on  suciseconomic  characteristics ol w
population of project nrea is tabulated helow: b
-
-
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SECTION 6.0 ; !

'E()JE("I DESCRIPTION
_(I\ I Broad I)esigﬁ'('onsidcmlinm % Process Descriptiony {Overall) |

; The “Integrated Municipal Waite ( omplex™ consisty ol MSW processing planl (o
convert MSW lo'R.l)I- and a Power plant There
capacity of 50 TPD jor progessing o
Landfill Facility. Howcver, this

would also be a compost plant with o
I organic (raction of MSW and also o Sanitary
DPR will deal with only the RDI plant und |

Plant portions. The luyout pln of the site showing all of the ahove facilities are
included in Annexure |

Yower

The Integrated Municipa) waste complex is being designed on the basis o

I follawing
major parameters:’

A. The plant wil.l be designed to process MSW of capacity 500 TPD (Tons per Day)
, and in the initial period woukd be processing about 350 tons of MSW, which
would generate around 180 TP of Refuse Derived Fugl in the form of flufl. The

fluff is expected to have a §mss calorific vatue (GCV

) of 2,500 keal/kg to 3,000 "
Kceal/kg of fluff,

The plant is also beinp designed to use about SO TPD of biomass having an
average gross calorific value (GCV) of 2,500 keal/kg to 3,000 Keal/kg.

C. RDF fiuff quantity of 180 “FD and Biomass quantity of 50 TPD is available for
firing in a specially designed boiler to generate high pressure / high temperature

steam. The steam generated from the boiler is expected to generate about 6,000
kW of power. ;

D. The RDF plant is expected to operate for 330 days in a year. The power plant will

be operating throughout the year except for 15-20 days -during which period the
- —nolter will be taken up for ingpeciion and maintenance. This means that the power

Sy a

ot ¢ s

plant will'be potentially availabli: tor power geacration for dbowt 34510 350 days,




I Dewvcloper may afso consider puthn: opoa peelletizmg ot - taking :.nnu{hqu
space of RDF Flull stornge area %

F. The fuel feeding system will me cesigned for 15 TPEL off RDE Tl ow T i
worst-case scgnario of GCV of R1*F lowering 0 2200 kealtdhg Vhe bader sall

be able to accept additional luel o compensate Tor this reduced guality of tuel.

G. The plant will be designed as environmentally clean plant, so that the liguid
cffiyents, solid effluents and gascous ¢tliuents from the plant will mect the
Standard as applicable on date Flowever in 50 far as the guseous emissions are
concerned the project envisages having standards better than what are applicable

in India in view of Public Heamﬂg.—

H. The layout of the plant has beer. vo designed that the material flow is smouth
and any manual material handhnys i3 minimized.

6.2  Material & Energy Balance (Overall) |
The Baergy balance for the integrated plant is indicated in drawing No. GWMCT.-
ME-SCH-001 and Material balance to1 tie integrated plant is indicates in the drawing
GWMCL-ME-SCH-003. These drawings are included in Annexure-|.

The brief energy balance for the powcr plant and RDF processing plant are given in
the figures below:

6.2.1 Summarized Energy balance for Power Plant
. The energy balance for the power plant is indicated in the following figure:

Losses
29,06 Mkcal/hr
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ant s idicated i the fdlowing lipare:

6.2.2 Summarized Material Ealanee Tor ihe RO P pluui

Fhe enerpy balanee 1o e powes pl

Molstyre '
140 TPD i
{2
500 TPD MSW + RDF .P'-'? ' | . RDE
s7Pbol P B L 2P 2asmp
blomass 22 e a1 415

63 Land availability & Site

The proposed site for integrated facility development is located at Baragaon village in
GMC limit area with survey numbers 1112, 1113, 1117, 704 and pari of 1114. The
site is observed to be open tand with seasonal agricultural activities, [( has also been
observed that fishing activities ape predominant in and around the site, The site is

within the Brahamputra river fincd plain, The site is located at a distance of around 15
km from the Guwahati City and is [ ko from the NH-37.

An approach road of Ien_gth arourd 0.5 km originating from NH-37 plrovides access to

the site. A railway track passes adjacent to the site on western side

The land use around the site js observed to be agricultural and residential with a hill

0n north western side. No major rees have been observed within and around the site,

Only aquatic flora has been observed within the site, as it is water logged throughoyt
the year. '

_mamummc.simmwnbmmwmwmm

tgl.'rai-ﬁ-i;_low lying plain-\.vi_t'h-:-.rtiid unclulat
observed-

ions. The ground water levels at the site arc
to be very shallow with graund water only few feer telow the ground.:~ - it
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-
Folal arca Tor the deselopment of caco s ed By B e smageienl ol SISW oy -
Guwauhati is. about 24 12 (h 0180 (he b bl teatures of 1he sulvi e press nlesd an ry
Tbe6l. - | 228 -
Table 6.1: Features of Proposcd Site s
Featuren | Detuily o I
Latitude & Longilude Il 26'5°7 10 26'8'0", Long, H138'0" 10 91'd1 'y I
Land use I T T T Brulun.tpulm Nood plain The land i gencrally -
g livs icile, but occasionally nsed Tor minor culiivanon | 2
' Lund for fishing g
Major crops in the study Reporled some occasionally paddy cullivation in aroid l
area the site but oflen pots washed away in ﬂnmls . bl
However, there is no indigation that the site is Deing |
‘ loultivaed. >
Nearest Highway National Highway-37 is | km away _ | o
Acceas Road detai) The toad is metalled and paved wplo IASST, while -
o about 0.5 km road leadingtothesiteisunpaved . ! o
Nearest lewxgr Station Guwahati - ~15 km : == 'l
Nearcst Airport | Quwahati air port ~10 km IV
Nearest Town/City Maligaon village towards North aboul 6 km from the |
Site -
Major Settlements On the other side of NH-37 about 1.5 km and in [
Gorehug about 2.5 to 3 km from the proposed site S
settlements in Paschim Bmg,aon (houses as well as |
: schacl) within | km of t S
Minor settlements Harapur (Marapera/Hirapara ~Skm) ¢ Imlaar-l |
{~3xm), Devchatal (~1.5 to 1.75 km). Maghuwpura (- | i
1o 1,25 km), Teteliva (~ __]
Water bodies and dams, Mora nalha which, originate frqm the Garchyk. passing b
canals right through the site and joining the dipar beel (within
o 200 to 300 m {rom the site). A bt
Hills and Mountains (within Meghalaya Pahad behind the Maghuwapara aboul 1.5 _] 5
or around the area) to 2 km from the site; behind that Rani reserve forest
' starts while on the other side towards nosth Phaiasil | A
- resen ¢ forest about 4 km from the site oL
Reserve forests Rarj reserved forest about 1.5 km from the site il 1 -
Ecologically  sensitive Dieepur beol about 1.5 km from the site ]
zonea{within 10 km) i L e
Monuments (within 10km) _ _TNot observeduny - [
Sensitive Receptors | _Shw temple - within | km from the site. -
Socto-economic Sinve the aren remains waterlo some minor i
gged, |
fishing activities have been qbservcd Qccasional -
paddy farmung has also been mported in some patches. |
No lauds at and in the vicinity of site is used f} f -
, resi Jentia) pusposes except the proposed lands ol 11" !
| and tea industry in between the compost and landill w
= = - ece— .| Moreuver, hordly any identify the site as of scenic : )i
- Major imporiant indu.-nnea There arc tea warchguses, small-rcale textile (wenving) ) &
-+ em— - obwithin-10km. - .- L -Lmlll.sall fm.mry and stone crushing factory near the |
N S —— — i e S = — 55 i — ey —— [y '
-
-
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6.5.1
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. —..*weightment slip”, 1t is expected that 1§ tacks will get cleared par hove, i

h MW POWE

R PLANT AT INTELRATES WAHTE MANAGEMENT COMPLEX, GUWAHAT)

" Waler availabiliy | _

H: phant water regunens S i idos Plimt cooling water mahe Up reguireniens,

-'fmh:lhlq &, serviee I“;ngw"rctiuirc-nunls_ Phe quuntity of plamt warter requirenient is
about 2.50(":1: 'Iclay.im-lmlilug_ the requirement for power plunt & RDE Plunt. This
water will be taken from the groundwater suurees. The
about 20 m"lduy will be also me
plant will'be treated ay per the n

plant potable reguircment of
tivom groundwater. The offluent from the integrated
Wuined stamdlards belore letting ot in to a Nallah.

Fuel nuhngement

MSW & BIOMASS Munagement

No. of trucks of MSW for RDF and Campost plant
i) 11 is expected there will be (25 incoming trucks {o bring in 500 TPD of Mixed
MSW and about 12-15 irucks for bringing 50 TPD of biomass. Truck will

normally enter the plant duriiig the timings as approved by local autho

rities during
day and night timings,

i) Truck will enter the main gate through “entrance side™ and proceed to the
weighbridge.

Weighment of Trucks
Incoming trucks will be weighed with tare weight reference and net woight of

material will be computed by ele:tronic weighbridge. Tare weight inventory of all the
trucks will be maintained. '

Movement of Trucks

Depending upon the type of matarial, MSW or Biomass, each truck will be directed
for unloading mixed MSW and biomass. Mixed MSW will be unloaded in RDF plant
pit and biomass will be unloacled in the storage arca earmarked for the same. After
unloading, the truck will proceec o the “exit side” of the main gate on the basis of

e pa

= wimraw
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6.6

6;?:}:1305' ll’lant fuel lllﬂ.l;l;i’..tlllltf!ﬂ | " (’,D{V w‘

" The RDF planl s u capucity 10 prsducs more than R0 PP of the Tuel Wiale 180
* TPD of RDF will be directly used (unlaped lor power generation in the plant and i

excess quantity of RDF will be: stored for future puepase, In order 1o meet the regnla
requirement of fuel for the boildr, il is envisaged (o have u main storage arca for RDI
This storage capacity will mci:tl the fucl requirements ol the bailer for aboul 7 iy
amounting to about [,500 MT The covered storage arca will be 40m X 20m X
The fluff from the main storage arce can be transferred to the Boiler fluff storage by
pneumatic conveying. The Boiler Hulf storage house will have a dimension 0f 20 m X

14 m X 10 m and is located to the eant of the boiler. The bottoin floor of the hailer
fluff storage house shall start from H m Elevation.

Integrated Plant Layout and flow of materinls

As indicated earlier, the plnnt consists of MSW processing plant to converl MSW (o
RDF, and power plant to form an “Integiated Municipal Waste complex”.

The equipment and systems of the integrated plant has been so laid out that the [l
of materials is smooth and there arc no hindrances for material movement and
transportation.

The layout of the plant has been so designed that the material flow is smoath and any
manual material handling is minimiz:d

As visualized in the plant layout. trucks would bring in the Municipal Waste. The
Trucks will be first weighed in a weiglibridge (o ascertain the quantity of MSW. The
trucks will then be taken to unload the MSW (except the green waste) into the
unloading pits. The MSW taken from the unloading pits will be segregated and treated
for conversion to RD

- —

The RDF fIuff generated from the RIF plant will be siored In a covered area adjacent
to-the beiler-The-Boiler is located to the sast of the RDF flufE storage area. The Fluft

is transferred from this storage to a Belt feeder by a greb crane, which tum feed the
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hoter. Recciving Tlopper, tironvh o bell comeyor The Boiter  Blevtra Nlallit‘go

Precipitator, e Gas reatn cnl Bicilies, 10t sl 00 1y high Chimney will 1w

~positioned suchy that they wall be i line”

he turho gém:n;mr building is tocated 1owards the castern side of boiler. The
condenser and the TG :ulxiiiarivs‘ like, lube oil system, pland steam condenser. holler
leed purinps, condensite pumps piping cle will be located on the grmmd floor of the
TG building. The Flcn.lrlcnl niam will be jocated on the northern side of 1} building
and the power plant conirol rooin will he lncated in a Noor above the electrical room.

The water treatment l;ucilitim such as filters, RO plant and MB (mixed bed) unit, DM
water storage tank are located near boiler towards the north of the RDF plant.

The common monitoring basin is provided on the northern side of the RDF plant,

where reject water from RO plunt, DM plant and cooling tower blow down will be
collected, neutralized and corrected as per required Standards,

Fly Ash from cconomizer hoppars and ESP happers will be pncymatically collecied
and conveyed 1o a fly ash silo, which is located on the western side of the boiler. Road
access has been provided for the trucks to collect ash from the silo for dispusal.
Bottom ash will be collected in dry form. The ash generated from the boiler (botlom

ash and fly ash) is proposed 1o be disposed off to agencies, which uhhzc them_for
manufacturing building materiuls:,

6.7 Power Evacuation v 4

The steam lurbo generator will he generating Power at 11kV. The rating of the
gonerator is 7.5 MVA. The penerated power will be connected to one 11kV
Swilchgear through suitably siz¢d generator breaker. The 11kV Switchgear will have
two feeders connecting to the Gifirchug 11 kV grid substation, which distributes Power

—— - - - e B dmdmrems e -

During start-up of the plant. the power will be drawn frem the +1-kV feeder-in-11 kV =
switchgear of the plant, which is connected to the 11 kV_Grid. The plant will be
. Lybad S e
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6.8

6.8.1

?

started and bronghl up o sapehion 2o pend el vehtope  tienertor el i
synchirontzed witly the plint 1] kY sswoiehgein ok the penentos bicaher sl Ia
closéd. After synchronizing ul the e enerabad the eseess power aver ikl abuos e
the power cnn.-;'umlpiiuu ol Integrited Monicipal waste complex will be gxpornied
There will be an cnergy meter in the 11 kY fevders, which will measure (he P
exported as well as imported.

Power Import to the plant du'ring the shutdown ol the power plant will also be theough
the same |1 kV feeders.

The auxiliaries for the RDF / Power Plunt will be fed from the 11kV Switchyear.

Suitable provisions in the PPA. will have to be considered to include Netting of Power
(ie, The power exported and power umported shall have the same tariff/cost) and that
no minimum demand charges are applicable.

Major Plant Equipments-RDF prucessing Plunt

MSW is processed to produce RDF based on appropriate, tested and proven

technology developed by the Department of Science & Technology (DST), Govt., of

India.
Design Conaidcrgtiom

Design of the RDF processing plant considers the following aspects:

A. Installed capacity of the plant is for handling around 500 TPD of MSW and to-
produce 180 TPD of RDF. There would be u provision of storage of RDF for 7 -

days duration.

e EAMEmlme mweems msappE— - - L

B.  MBW Will be processed o produce RDF Huff- Prodichon of RUF pellets is nof
. ... envisaged However,.the option or pelleselization.is open and an indicative layout
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of the samie attelid in ke anne v In sach case. s e ub RIE Nalt storage

arce will he used b peltrclisanon phan,

C Approximately S0% ol MSW will be of purticle size mone (than 150 mny w

halance 50% of MSW will be ol puricle size less than 350 wmm,

D. Fluff production has been considered for 330 days and bulance 35 days fuel
production will be less due to mins and/or other interruptions.

E. The plant will work norm. aly for 20 hrs per day. 1lowever in case of availability

of larger qty of MSW, the plant is capable of working for 24 hours per day.

F. Primarily Combustible fraction separated from MSW will be fired at the Hot Air
Generator to produce hot air for Rotary Dryer,

G. Amangement will be made to spray tlerbal pﬁttcldc on the garbage to. ehmmqu.
inseots, flies & odour etc.

i
H. RDF Fluff produced will be 5irst stored in the main fluff storage shed and then fed

to the boiler fluff siorage area from where it wil] be directly fed into the Boiler of
Power Plant through suitable fluff handling arrangement.

. The plant shall have a space provision for installing densiﬁcatlon facility of
surplus fluff, '

J. Special Cutter Equipnient will be installed to shred textiles.

* K. Space provision for in-house utilization of rejects is considered.

L. The RDF processing plant %ill be maintained at negative pressure to avoid any

-~ . foul smell in neachy. masand. tlm air._collected from thn_plnaniLha,m:l
Al before discharge, -

-
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6.8.2 MSW Quantity

ripticn Unit Qty
MSW to be delivered every day TPD 500

Average working days in a year = Days | 50
Average Quentity of MSW that can be processed in s o - ’65"000
year

6.8.2.1 MSW composition and quality

The latest analysis conducted by GWMCL indicates the following average composition for
MSW. The composition is broadly classified a: combustible, kitchen waste and inent.

G s
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Actual

(Wet Basis)
Biomass/Wood/Paper/Textile 42%
Kiichen / Organic wasie 8%
Plastic/Rubber/LeathierMetal _ 2%
Sand/GrivEarth/Others 15 %
Stones / Ceramic / Bricks 1%
Total 100% -
Moisture _— *28.43%

6.8.4 MSW composition considered for design .

_With the introductiod’ df door-to-door collection system and improved walte manugement

T - b ————

T T ASpEcTS ehvisaged duriny viE intral e o iR projen; e waste tiurwrteristics are expreetud
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The design parameters considered abive nre safe with respect to the values obtga in sctugl

& MW POWER PLANT AT tNTEGRAT B WASTE MANAGEMENT COMPLEX, QUWAHATI

Result of Wei
Constituents : Analysis hasls Dry basis
_— T Actanl .

(Wel Busis) Design l’flrumclcm
Biomass/Woad/Paper/ T extilc 2% 15% 10%
Kitchen / Organic wasiy: W% [ s0% 28%
Plastic/Rubber/].cather/Metal 2% 10% 8%
Sand/Grit/Earth/Others 15 % | 15% 12%
Stones / Ceramic / Bricks 3% 10% 8%
Total : 100% 100% S
Moisture : *28.4Y% ' '35%

sampling as it has assumed lower fuel +oment, higher moisture and high inert.

6.8.5

Refuse Derived Fuel (RDF)

A. MSW collected from different sources has differing’calorific values. The MSWw,
after drying and separation of non-combustible- fraction and after conversion to
RDF, possesses an average CiCV (gross calorific value) of 2,800 kca) / kg.

B. A description of the fluf? 1nd pellets produced from MSW combustibles, its
proximate and ultimate anolysis, ash nnalysis are indicated in the Table below:

- . ¥
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Shape leregular
Stze T T T s X s
T R

10%-20%
10%-20%
40%-60%
10%-20%

10%-20%
15%-25%
35%-40%
5%-8%

1%-15 %
02%-04%
25%-30%

| Gross Calorific Value of RDF (Avg) 2,800 keal / kg

—_— e e S — ]

Initial Deformation temperature
Softening temperature 950 °C
Hemisphiérickl temperature il \y 1040 °C
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| " Description Details
Aluming _ S ' nogw
Tron Oxide e 487% i
| Titanium dioxide _ 089%
Calcium Oxide s 1Is%
Mugnusium oxide “§ O 2.90% )
Sodium oxide | 579% o
Potassium oxide o 1.56%
Sulphur trioxide ol 2.55%
(Pho'sphorous pentoxide " 1.43%

6.8.6 MSW to RDF conversion process description

A. The conversion process of Municipal Solid Waste (MSW) into Refuse Derived Fugl
(RDF) involves the lollowing uperations: .
I} Homogenization
ii) Size Reduction
iii) Drying
iv) Segregation
' v) Densification (optional!

B. The schematic process flow disgram for conversion of MSW to RDF is given in
Figure-6.1. '

C. MSW s collected, transported 10 Plant site by the GWMCL. Primarily, fo_ﬂmuing
clements would not be mixed with MSW:

i} Construction waste :
ii)_Hospital Wagte ..._. . _ _ __

Gl s B bmwew 1 v eew i

iii) Sleughtar House waste - : = N
iv) Drainage silt- . ) i errrers & i b
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D. 'The Tippar Trucks or the Lorres would s pnly e garhage i iwodbeee stk $he
Trucks are then weighed at the weighbrdy e station befhe they unlomd Ihe e MSW

storage pits coch huving bokding.capacny v OO M|

E. One of the pits will be used for unlowding the incnmiig nurleriol. Aller unlomding the
'MSW will be sprayed with Herbal pesticicie in the reeciving pit. On the periphery of the
pit a pipeline will be laid. This pipeline will have specinl devices, which will spray the
herbal insccticide in the form of mist Normally quantitivs sprayed will be 1.5 Lites/lon
of MSW with 1% concentration. The ¢ost implication of this herbal insecticide will be
Rs.2.50 to Rs.3 per MT of garbage.

F. As'thc raw MSW received at site is dumped into the storage pits, any yard segregation is
not envisaged. The overhead crane with grab bucket picks up MSW and put it on the
“Vibrating Feeders”.

C C CC €0 ¢«

G. At this stage, as the garbage travels on the main vonveyer belt, odd sized uobjects ane
picked up manually.

H. The constituents segregated at this stage are mostly iengthy textiles, large twigs ang
woody pieces, thermocol, any stray dead animal and consumer durables. The dead animal
and consumer durables (hardly noticed in MSW) are put into trolleys and periodically
taken out from the processing system and saitably disposed off.

I, The MSW after inspection is fed into a le-dusting cum pre-drying system to remove

dust/sand/earth (10 mm particle size) in 3 Fines Separation Rotary Screen in which hot '8
air is injected.

J. After the fines gseparation, MSW is fed into another Rotary Screen to classify the
material into two fractions: Over size + 150 mm and Undersize 150 mm. '

—ar dos by s e = cnmm v wwrrer fwr e cwe  —me - § MR e e e e ce—— - CrE

K. Undersize Traction (- 150 mm) will'pimaly conlain ofganic mafter and is directly fed
.through a.belt conveyor in to the Rotary Dryer, The Oversize fraction (+ 150 mm) is ted

into a Primary Shredder through a Magnetic Seperator (ig-sepagate ferrous material)
; e A A
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Fig 6.1: .‘ﬂ.hemmic Flow Dingraw MSA consersion to RDE W

Urtorrwin.g in MSW il

>

Jlling & Feeding Ly Greb
+ Crane

E gig objecls ke  lyan
Manual inspection siones, dagd gnimal, lien
! culiings, leathe, bowns oh.

i T |

Fnedust/sond-10mm Il De- dusting I Rotary Screen

i i

Classitylr.g in Rotary Screen Big lexie / Combursiibin.
| - | e
{ «iC { 1*0mm Frochion Cutting / Chipping
$Skzo Reduction 'l Drying bn Hol Ak k_ Hot Al Generalion

Femrous Fraciion l l Mogna Sepation
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Fins DusifSand I l sond{ud Screming
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291

- OBT CMSW to RDF Plang™ Eequipments

. 'he M8SW 10 RDF phucss:bia W hvonn is indicated jn Drawing N GWMUCL-M]..
* GA-007. The list of plant nivd 1)

sichimery along with the browd diniensions ix indicated
‘in the Table beluw:

Déscription Bruad Dimensions (mnm) |

Blecironic weigh bridge 000 % 3000
20,000 x 14,000
P2 MSW storage pf. ( additional) | 20,000 x 14,000 |

- —— ——

P1 MSW storape 1;; (é;fisting)

- e

Chemical spray system (herbal Along the_penphcry of lﬂ.ﬁ' '
SS insecticide)

) unloading pits
i Spen=15200, Length = |
1A EOT crane with jgrub bucket 50,000 ;
' i Span=15200, Length = | _'
1B EOT crane with grab bucket 50,000 'n
T SpensT5300, Langih - |
1C EOT crane with grab bucket 50,000
VFI | Vibratory fecder 1500 X 2000
VF2  |Vibratory feeder ' 1500 X2000 |
VF3  [Vibrating feeder 1500 X 2000
2 Sorting conveyor with mag. Separator 1500x 42000 |
Manusl pickup '
3 Fines separation rotary screen DIA 2200 X 6000 |
A Fines extraction screw conveyor DIA 300 x 8000
l Bl Bin for dust oqli:clion 2500x 2000x3000
4 Rotary screen DIA 2200 X 6000
5 Cutter chipper rending conveyor 600 X 35000
~ | _6A _ [Cutterchiper T |~ 3000%6000




 — . A6y 3&;__

Dcscnptmn Broad Dimensions (mm)
Prlmzlry shredder dn s T e conveyin 1000 x 12000 -
- Rutnr{&?ﬁ.r wnh eyelone, fan, - -
" 9A |chimney e DIA 4000 X 28(HK) o
: "Hol air generator (hug) #ith pa/sa fun, , o -
25 T S :
Transfer conveyor between RDF and :
9C bio-methanation plant 600 x 35000 =
- 10 Rotary screen feeding conveyor | 1000 X 22000 >
10A Feed divertor r LS T T T o
11 |Rotary screen T - DIA 2200 X 6000 -
" 1IA  |Screwconveyor ~ DIA300X 8000 - S
12 Dust transfer belt conveyar 600 x 6000 <
B2 Bin for dust collection 2500 x 2000 x 3000
13 Alr classifier feeding c{;weyor 1000 x 26000
14 Vibratory feeder cum ft-ed divertor 2000 x 200 x 3000 G
15A Air classifier 2000 x 1500 x 5000 ~
I1SB |[Air classifier i = 2000 x 1500 x 5000 .-
16 Heavy reject transter ccnveyor 600x 10000 | -
I7A | Cyclone with air lock & fan DIA 1400 =
[7B | Cyclone with air Tock & fan DIA 1400 | o
{7C Cyclone with air lock & fan DIA 1400 '
13 Fluff storage building for boiler 20,000 X 14,000 X 10.000 M =
6.8.8 Eqnipment Details —
The list of major equipment of II(DF plant is given in the Table-4 of Annexure-11. -4
6.8.9 Specifications of Major Equipment -
-
A. EOT Crane with Grab Buckel ‘ E
. ! Span . L. 132 meters
- Ciftheight 1 100 MetEs =
o emew .. .CrhBeacket Yolume an’ it
Lift Capacity : 10X kg =
— o e . =
| ey L
-
-’
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- Mbaimum Dperations 149 1

M)

Normal operating tiny IS miutes

I will be an clectsically operited. overhend travelling erime. Long lenved and cross

travel will be clectrically operated. Grab will e controlled Hydeaulicully.

Crane will be controlied from the

“enntml pulpit® in the control reom

Drive Motor for the 15 YY crane will included the fullowing:

Long travel 2 x 2 KW with normal speed control
Cross travel - I x 2 KW with normal specd control
Hoist Motor | - I AIKW

Hydraulic Panel - tx2HP

Crane is to be designed to operate round the clock. Adequate focusing lights will be
provided besides the Cieneral ligiting of the crane area.

B. Rotary Screen

Technical Details

Multi Stage Rotary screen is a Rotary cylinder built up with stes] mﬁon having
supporting rollers at both the ends. Drive to Screen separator is provided by motor and
gearbox theough girth gear and pinion. Supgport rollers are of rubber constryction to

give smooth drive 10 separator at a very low cost.

All the screening sections are civered with stee] sheet. Material discharge from the
separator is connected at different cutlets,

Rotary Screen has wide entry gate at discharge end for inside inspection of screen.
Cleaning of Jam can also be canied out through the gate. Material inlet 1o the screen

[y w5 ¥y >y 0y
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Broad Spevificationy goz
- Capacity o : 35 1 |% ‘f

Type of Construction _ Fubnicated
Length ; ' HTRTIT
Diameter ¥ g 2200 mm
Speed _ . 6 - 10 tpm
Drive ; 16 hp Mol
Primary Shredder
Technical Detaills

It is reversible, centrally fed, Hammer Mill, designed to disintegrate Municipal Sulid
Waste into small pieces and also homegenize the waste. Low speed, heavy hammeny
will have two-stage disintegration of the waste. First disintegration ogcurs al grinding
bary. Material gets crushed between the gaps. Second disintemtioﬁ occurs al prute
bars, The Material is forced from the Gaps in belween the grate bars.

Hammer Mill inlet chute is designed t zccommadate incoming conveyor up ta 124}
‘mm width, The drive arrangement consisls of TEFC motor and transmission of povwer
takes place through the V-Belts. Since Ihe heavy weight hammers hag i\igh inertin,
soft starter is provided,

Hammer Mill is designed to hEve large diameler, tachined and belanced 1otor for
vibration free opeta.tiqn. Complete asiembly is mounted on base frame with onti

vibration mountings. Material fed int> and dJischarged from the hammer mill is’

gravity assisted,

Hammers mounting and dhnupﬁng will be manual operation and as such weight of
each hammer has to be restricted 10 20 kgs. Maximum weight of all the hammers in
one assembly is restricted to 1500 kys. The dircction of rotation of Hamme: mill 1s

reversible. It has been designed to use both sides of the hammers.  Hurdening of

hammeér fips is 1o be designed. Jiis a)sc 08516l o Hard-1ace The hammier's lip Ysing
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Similurly. grinding bine shm h|'4n e o soch aonatris s hat il is posgible o

hirve: repair ol prinding iml\ |l Sepular miervuls b should nlse e possibic ke hinve

|n~.pu.lmn und n.pl:uum ol g.,r:uc bars From the side opening.

B-road Specifications _
"~ Capacily: 25 Towl lowr wit') operaling Maoisture ol 15 %
Grate Size ;10O % 100 mmn

Moisture i % maximum

Material Input : Biomass, wouden picees, paper, Textile, leather,

plass, cernmic vic.
Input bulk density Ut to 1.6 Kg/M3

Input/Output 1. Gravity dssnsted

Size of Hammermill :  Length 4500 mm, width 3500 mem, helght 4800 mm
Drive arrangement “hru V - Belts

Motor HP : 259

Motor Speed : 1230 R.P.M

D. Rotary Dryer With Hot Air Gencrator

Broad specifications

Length : 28 meter

Dia : 4.0 meter

Input : min 31) ton at 45 % moisture/max 35 ton at 35% moisture
Ootpat : 25 ton/hr. Minimura at 15% moisture

Rotatry Cascade Dryer System

This is a rotating cylindrical shell provided with a set of lifting flights. The

cylindrical shell will be in MS. nnd the lifers will be in MS. During rotation of the

cylindrical shell the wer material is lifted and made to shower across the cross section
.. .of the cylinder._The hat aic. that is intraduced co-currantly to the materisl flow, ...
"7 {ntimately contacts the wel so kis undergoing showering action, resulting in drying.

The material travels alony the Iength of the dryer-in-a caseade-manner-by virtwe-of-the - ——
liRing flights and ‘the inclination of the rotafing shell. The matgial isldr_igd b?t,be
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lime it reaches discharge end.  The noernal s sdschiasged from the dryer vin diselinge

* port. Fixed end chambers are provided va bl ihe ends ol the vatatimg oy luder 1w

JURER—

rbtat.ing cylinder is, provided with 1w 105 tyre rings. extermally fited Tl e
rings rest on support rullers. CThe rallars & tyers will be provided with lubricason

chamber, so that layer of oil is ulways covening the tyre/roller surtaces

Flow type :  Co-current :

Drive ynit ¢  Motor, reduction geir box and girth pear & pinion arrungeimaent
Final RPM ol the dryer will be 5 RPM

Supports :  Tyres sup;"orted an roflers. Thrust rollemt are provided lov

preventing axial displacement.
Manhole :  Suitable manhole is provided.

Donuble Flap Valve (Feed Side & Product Side)

This is an air lock valve having two flaps, mounted serially and working alternalely
The flap operation is carried out by meuns of pacumatics power cytinders. "Timer and
suitable pneumatic control system govern the uctuation of the pneumatic cylindoers.
"This will provide air locks at feed side us well as product side.

Hot Air Generator

This will be direct mixing type (direct fired) hot air generator consisting of a
refractory chamber to which ﬁ;el is duzed conlinuously and uniformly. Helpers do
this manually. The fuel gets ig:,nited due to ;xislenee of flame inside. The flue puses
formed are diluted with ambient air to j3ive hot gases, at required temperature & flow
rate. The ash formed during the combustion process falls below into ash collection
chamber from where it is semoved niaaually. The air required for combustion is
provided by the air bandling system of the dryer. Start up of the operation (in cold
condition) is done employing a specially instatled tempest burner. This pre-heating
operation is carried out by using High Speed Diesel. After the fire chamber reaches
the operati the bumer is switchedoff, _ __ __ .. . . .

Sefiling Chamber et e C

. — ——t. . The-exhaust-gases-from- the-dryor arc.passed through the settling chamber  The

-, ad

chamber' is a vertieal cylinder constructed in masonry.
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C emesiees pigeia

tlrvur system e adlowed (e ~|.| le o the bottom (oo of the chamiser

Preos ides aeeess ta e myad

A adowor

ol Chamber Inm where e setthed amtternl s

rmdu.ally removed ( himney. i eequired for exhausting she humid gises Trom the
drycr sysu.m Al suituble wlevation,

FD Fan & IIY Fans

FD*fan sucks the air from the vimasphere and delivers into dryer. Ihe 1D fan sucks

livers it into atmosphere, the impellers will be
dynamically balanced. Muterix| -rt Construction for fans is Mild

Type - Centrifugal type.
Drive arrangement - V belt driven.
Impeller - Dynamicatly batanced.

the air at the dryer vutlet und de

Steel.

Rotary Screen

To separate oul soil enncher (wnixer of sand/grit and biomass) from dried.msw. rotary

screen is used. For eﬁecuvc dust separation, 6/10mm punched holc sieve is placed on
rotating angle frame. Below this a screw conveyor is mounted for collection of fincs
The fines are further shifted to 1 bin through belt conveyor.

Length 8000 mm

Dia 3000 mm

Speed 5~ 10pm :

Drive mechanism Through pinion mounted on gear box output shaft and gear on the
body

Drive motor 20 hp

Angle of inclination 6 - 101 clegree

Materinl of construction  Mild steel plate 6/10 mm thickness with punched holes

Hole size 6 mm

Capacity 35 o0/l

-

T ——

For hagdling bulk material, belt conveyor bas.a vital application of its.capahility of.
handling high tonnage over Iong distances at lower cost than other type of conveyqrs.
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These are in use eatensively Bor stial ane g capacities as ciin handle wide sanety al

materials economically

ii)

iv)

vil)

Idlers: These grct;tly inllucae: bell tensions, power regquirements. bell hie,
capacity and operational svcees: of o conveyor. hese shauld I}c ol heavy -dury
design for continuous handlirg of coarse materials. Salient design features an:
given below

Frame: These should be of stundy and rigid design with :'iclf cleaning desipgn
with inverted angle base and slotted mousnting holes.

Carrying Idlers: 3 roll 30) degree troughing construction manufactyred fmm
suitable ERW pipe fitted with unl-sejze yrease packed beatings spaced ot 1.2
m interval. The roller dimersions should be offered with overall idler
assembly dimensions blled on 1S:8598-1977.

impact Idlers: 3 roll 30 degree troughing consuwlion.manufactural from
suitable ERW pipe fitted with CD rubber rings and antisiczé grease pucked
bearings spaced at every 0.4 ra up 10 a length of 1.2 m below the loading
point. The roller dimensions with overall idler assembly should be based an is:
8598 - 1977.

Return Idlers: Single roll conswuction manufactured from suitable ERW pipe

fitted with anti-seize grease pzcked bearings at spaced 3.0 m interval The
roller dimensions should be as per IS: 8598-1977.

Self aligned carrying Idlers: Specifications should be same as carrying idlers

with swiveling arrangement un side guide rollers are provided at 15 meters
intervals. The roller dimensions should be as per IS: 8598-1977.

Self aligned return Idlers: Specifications are same as return idlers with

swiveling arrangement and sidy suide rollers are provided at 36 m (ntervul.

"The roller dimensions should baE*sper]S:B?gﬂ'- T SO o
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6 MW POWFER PLANT AT INTE RVTFIY WARTE MANAUEMENT I'IIMI‘I.I':X.}WAII%/ %

viti) . Pulley awmlhlii*"uu i el il end/iake up, snob/hend): The plleys
- should e o }n.u\ dine cordricton silsble Jor contisrous - operition
Mintnim pulkey lllu“lll teis shondd be as pl.t IN RO (purt 1) Y78 While

other dll'llul}olllll_\ wnd Ii_llLI.Illl.l..N should be n:«t per IS 831977

The pulley shells an:. rither made from standard heavy-duty lubes or labricuted
from ms plates  The pulleys shoudd be fitied with precision machined hubs and

shafls. The pulleys should also be crowned, rubber lagged and statically
balanced.

Assembly of pulley and shaft should be usually accomplished through o bare
and key way lecavy duty, split type, plummer blocks equipped with self
aligning double row ball/roller/taper roller bearings with adequate dusi sealing
arrangements are use:d. Take up shafi runs between standard take up. Blocks
with antifriction, seli-sligning, ball bearing sliding between parallel guides
should be provided in the structure. '

ix)  Deck plate: Deck paie manufactured from 2 mm m.s. Sheet conforming lo
IS: 2062 should be provided with average length of 2500 mm.

x)  Belt scrappers: A v- blade type internal belt scrapper should be provided at
the feed end or tail pulley and a double bladed counter weight balanced
scrapper should be provided at the discharge end of the conveyor or near the
head end pulley.

xi)  Safely switches: Zero speed switch ~ 1 no, pull card switch 1 no. And belt
sway switch | pair shonld also be provided for safety measures.

xii)  Skirt board: A shin board should be manufactured from 5 mm ms plate and
fitted with casy adjustable skirt rubber of 12 mm thick having a shore hardness

- —— s ——a
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6.10  Major Plant Equipment- Power Ptant ! D?V %
6.10.1 Power (fyclc selection :

-
-
-
-
' -

The power cycle selected iy Rankine yele with om repencrative heoting Based on i
optimum eycle efficiency that can be ushieved ami consideration of cost, matsllurgy .
standard renge of the turbine, operability, mainluinubility. laking into considerution tHw b
capacity of the power plant the following paraimeters are considered for the steum cyela -
L
w
L
-
w

a) The boller supcrheated steam outlet pressure and lemperature selecicd is 46 bar (a) &
435 °C, The Boiler can be designed to fir: RDF and Biomass
b) The steam turbine inlet pressure and teniperature is 45 bars and 430 °C.
¢) The de-aerator pressure corresponds to the satwation pressure for 105 *C!
.d) The feed water temperature to the inlet o1 t1e boiler is taken as 105 ° C.
e) The steam requirement for De-acrator is met by extraction from the steam turbine. =
f) The condenser provided for in the stem 1 cycle is water cooled condenser. which
operates at a vacuum of 0.1 bar (a) and temperatur: of 45,80 *C '

The boiler is designed to fire RDF and biogas. CCunsidering the power generation of 6
MW, Gross Calorific Value (GCV) of RIF as 2,800 keal/kg and Biogas os 4.500)
keal/Nm®, and a combined boiler efficiency of 74.8%, the steam generation will be about -
27.76 TPH and the RDF fired will be 8.68 TFH and hiomass fired will be around 57 TP1).

Based on TG mechanical efficiency of "%, Genr box efficiency 97.5%, Generator

-
-

-’

-

w

-

-

-

-
efficiency of 97% and tauxbine exhaus! press.ire at 0.1 bar, the expected power output at =
11kV would be 6.00 MW, '
L

-

-

-

-

-

-

-
L4

The maximum cooling water requirement for the cundenser would be around 1657 m'/iw
with a cooling water temperature range or 8 %,

o wadtslD2 Energy Balance

.. The.Energy. Balance Diagram (Dwg. No. GWMCL-ME-SCH-001) is enclosed in




