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Silencers will be provided for sai‘cly

control in the plant, Safety mensures will
the water treatment plant. '
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D4 CLEARANCES

9.1  Statutory Clearances

FSEN6 | "NAME OF CLEARANCES TSTATUS !
R M “Glexrance from Govt. IMH n Tl — )
"7 a) | Land Aliocation Campleted

=) SPV Incorporation T Campicted !
c) Concession Agreement o i _Drﬁﬁ"/\'gmud
Auzation (MS\V‘R.u]es) For Site Applied
b) Clearance For Stack Height From A irport Applied
Authority Of India
d) NOC From Ground Water Authority Applied ° -
€) | . Clearance From OMDA Applicd i
f Clearance From Town & Country Planning Applied )
) Environmental Clearance from VIoEF TOR  Finalizx!  und
| Approved By Mokili-
_EIA' Under Progress

92 Non-Statutory Clearances

Construction power

-

Z POwer Purchiase Agreement (PPAT |
3. " Power evacuation arrangements Exportable power will be. stepped

up to 11 kV and to be connected
at DTL sub-station at Gorchug
located at 2 km from plant site by

laying a-separate lins from power

I mppeat § ¢ supe an

- nd e,
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00 BENELIES PO ATUNIEC TP Ag BOARD

. Major cities of Indin produi - mrpresumately TS0 akhs tosnes of Municipal Wasie
©per day and approxinaely i

- 80% of which are disposcd of hy (he Hirban 1 acal

Huafics 1100.8) Yoo, 210,

W o the strecty umidtended; e

ULBs collect,
novan

dumping) around 1.0 1akh lonnes of MSW

F300 per M1 of MSW faround R, 12.0 C
day). Mare thun 20,000 hiscigres of custly urban tan

and the requirement of land menses and once wsed, these landy are exhausiud in

every 5-10 years time. In wildition, the non-sanitary land {lling practice mostly
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speiding around Rs. 1000 R, rores per
d is used for open yurd dumping

has resulted in sever: environmeny deterio

Although all the ULBs were dirczted by MORBF 1o set up wastc processing disposul
facilities by 31.12.2003, not a single ULB could implement the dimclivc&hccm of
various constraints, It s reported thit most of the (J1,B are getting summons from the

Court of Law for not complying, Court directives for sciting up MSW

this has caused an urgency to support
8 up such facilities, '

with Supreme
processing facilities latest by the yenr 2003 and

the Urban Local Bodies for setiir;

However, one of the great difficulties is involved in completing the developmént
phase and thus it is squeezad tr

the minimum possible due 10 shortage of funds. The
--——M‘ﬁiﬁg penmnits and mnq land, tying up
MSW/Sewage supply, tying up power sale, tying up water requirements, etc,

The bankable document shall alsc comprise of technical studies, economic and

financial analysis, eavironmenial studies, market demand studies, resource
mobilizstion-& development. of Gontractual frameworky.risk -analysis-and allecation, o
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The daily solid wasie genertion n Gowi b b abon 323 TPDC The aversgs. Gike -
expenditure lowards SWM tor yum 2004 (1 v Ra 954 Jukhs. Fhis amounl isw huedes —

collection, transportntion and disposal (e inty hrough und-Nlling)  The propesal

includes treatmentidivpo ! ot Sttt 0w e

Guwahati is located on the Bnlahumpulm fiond phving. A significant aren 1 and around
Guwahati gets occasionally flooded Juiing (he monsoon und the water oficn stan.b
for about 8 months along the low lying, tracts. 13ccause of expansion ol the city vver
the years, the entire high-level area within the Guwahati municipal limits hus been
fully occupied. In view of the abave, land urea is very precious and it cannot afTord it
any more 10 lose it to activities such as land filling that are non-productive and cun be
avoided/minimized, ¢

With the MSW Handling Rules 20¢{ .o n.ng o force, it has become essential ha
the municipalitics to tackle the Solid wastex in most scientific way with minimum use
of land filling option.

10.2 Benefits from the proposed approach
The proposed approach ensures the fotlowing benefits to municipalities:
A) Ensure effective utilisation of approved grant by GMC under “Jawahar
Lal Nehru National Urban Rencwal Mission (JINNURM)™ by the

Ministry of Urban Develcpment, Govt of India of Rs. 3516.71 Lakhs
for the purpose of MSW Managernent in the city of Guwahati .

GO0 0L OGO L L Q

-
B) All the project development expenses are bomme by the Guwahati g
A e w— o " Waste Mm}"_—"_ Comwpany_ Private Limiied (OWMCL) a SPV -
: reErer Al .-.-o.m sttt cleararnees T - - -
necessary for implementing an integrated z__;;,-_ mn nt facility -
IR PP )
-
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IGRATED WASTE MANAGEMENT COMPLEX, GUWANHATI
mc'hillnu.-'l_l milverited  wise provessing Lacilitn Boragaon g
TN TI

- () GWMOT will in by sngeng technologs o put up the mast elliciem plang

(1)) .‘{inuullhn.: project 5o Bsuikd A yxemte, Franster (BO'FY basis, it will lewd us
petimenl asson ion the G, '
%) ‘The asset would conge baek 1o the GMC afler the period of Coneession und it
would be able 1 re-oid for seleeting the opcralor,
F) The BOT operator vill be selected through a transparent competitive bidding
route. - .
G)

A good system of disposal of garbage would have “sucking effect” on the
collection of garbage nnd would therefore,

enhance efficiency of the colleciion
system.

H)  The landfill aren requirem:

power and only 20%-30% of the
ivert in nature will be sent for landfill and if viable, it
can be reprocessed and recycled as building materials. This would save upon

the future requirements of nrea for landfill. There shall be additional saving on

potential increase in trunsportation costs as vacant land is difficult to be found

within city limits of Guwahati and waste might require to be transported to
- B — longer distance. ‘ :

total incoming waste,

D

“The successful implementation of this project will not only boost the public
friendly image of GMC but also act as a role mode! to other municipalities,
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FINANCTAL AN Y SIS Ms

The prohuséd ntegrated waste !_nanagen;cul seltah 5 it callection ul wisie tnm swiray
generators to scientiﬁ;: 'disposal process. Al prasenl Municipadity s paying tipping
* transportation of waste. l{ealié.ing the problerm. tha the municipalities. in geneeal, ore oo i
very good lingieial bealth i prypuacd a0 doe naedal analysis e beva s u..‘m. EEIY
ensure that the, Municipality is not burdened wi h udduionul tipping fve {or provessing vl

waste, The project becomes viable by sale of by producty. from processing of waste
The Project hay been structured in following way:

A) The project shall be implemented i.c. doveloped, financed, constructed maintuined and

operated for the project term, by a SPV in name of Guwahati Waste Management Company

Private Limited (GWMCL) :

@ The private entity in GWMCL would be selected on hehalf of GMC by a process of open
compcmwe blddmg wuh 100% of the subscribed urd puid up equity owned and controtled by

the pnvatc entity.

C) The PPP project bélongs to the “Municipal wast: management * sector.

D) The project would provide power to beneficiury state against payment of pre-determincd
tariﬂ. . .

E) GWMCL has submitted proposal for seeking 1be following benefit from GOI to reduce
loading on tariff:

A, Duty Exemptions

B. Grant under. “Accelerated Programmes on Energy Recovery from Urban Wastes"- the

scheme of Ministry of Non-Conventional Energ) Sources’ (MNES). But the grant from
MNES is rot included in the financial anal

The estimated project cost of the integrated municipal waste processing complex is Rs.
504.77 mn. In the base case scenario, no viability gap funding is considered. The details of

.- . - - it rbam 1 mim -——— v . 8w
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- e mme

_Integrated Plant. Cost Detaite

ot ﬁ\ 11
o tin Ry
e Tag o Mg Mns
RUL Pl 11934
_ Lot wi b & S Pl .00
1% wer i o N .
UE —= 48.7
i e+ b arpei 0,590 of Lebt) l:?
Moot Ly el p!uu:m lzspcn.;u 1.1
Working :spital margin 5l
Komlinger ¢y (34%) ! ',W
TOTAL COST 504.77)

¢ biomass for the following reasons;
A)  Additional costs related to segregation and Processing of MSW;
B)  Additional costs related to designing of boiler capable of using RDF as fuel;
™)

Additional costs related 10 auviliary fixing requirement:

The financing pattern of the integrate 4

complex is as folloy{u:
Particuler (3 " T R mn "7
Equity 0% 151.43
Debt 0% 3533
TOTAL 0%, 504.77 .
The major assumptions in the financial analysis is ag follows: -
' Power Plant Assumptions
j=Capacity-of Plant- AW ~——
1st year PLF . 5 70%
2nd year onwards-PLF % 70%
No. of days —opeartions days 365
|_Gross Generation ; in MU 37
Auxiltiary Consumption 1 %1 203%
RDF . _
Bio-methanation )
‘_;__:-:_:_ P %EE%.: . - S
Debt:Equity ratio = ' 2.33:1 =
-~ e R e e 5 i ,
~ - LEgity . SRR [ _30% _
By . R 4
- " o !‘l sak F - - e oty %,
.%.“-" = ] ey v RS + wo =
~ ‘ TRUE PY <
’
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Tenor ol Toan == N L \ sb P 'ﬂ
No. ol ¢ qL unnu s D S il R ol It 6
Rnle of mteresl belore v.uulums\mn'mv = | it b -
Rate of interest Allt.r ¢ Ullil\llb\lullllll. . o L’.r!" ")
Morutorium s year ] -
lnstalquenl starl ok * yeur 2 -
Jnstalimens e ed gy L e po ;
ROE i % 1% -
WCL rate of interest ~ % 1% ]
WC margin . _ Yo 25% | -
O&M expense for the eel T et Rs.l Nr|1n . 78 =
O&M escalation % %%
Fluff production L. TPD 180 -
on-line fired into the botler TPD 170
Blomass allowed (25% B TPD 57 -
Cost of Bjomass (per Ton) Rs/Ton 1500
No. of 330 =
Biomass Cost - First Year Rs Mn 28 —
| _No. of working days = days 330
Fluff prouction-yearly TPD 56100 -
Gross Calorific Value of RDF heallkg 2600
Overall efficiency of power plant % 21% b
Plant Heat Rate : kealky 4095 -
|_Reguiremont of RDF/unit kg/kwh 1.58
Methane tion per day M3/day ¢ =
| Calorific Value of Mothane Kealk 4500 —
|_Organic festiliser produced in TPD 0 )
Cost of Organic Fertiliser | in Rs 1000 - -
Escslation f "~ in% " 4% .
Depreciation Rate | in % 3.60% —
| Income Tax-BasicRate | in% | 30.00% @,
_Surcharge in% | 10.00% .
Cess i in% 2.00% i
Tax with y'& Cess - in% |- 33.60% R .
Mmlmum AHernate Tax (MAT) in % 7.50% -t
MAT with & Coss in % 8.40% ast
| foo prybleto MB__ Paise 0.00 )
_Lease rontal | mn 0.00 -
CDM rovenue 1 mn 0 =5
. -
ry LAy kLT - i ‘
mmmﬁ e B g
Levdlrcd Tarw" (for 20 years) -Rs. 4.83 /kwh -
-
St s e WY s
B 3 -
o L ! & ;
TRUE COBY E
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S MW POWER PLANT AT 1T TGRATED WASTE MANAQEMENT COMPLEX,

121 introdoction

A semsitivity analysi? 1y 4 way ol exanmning the effeets of unceriminlies in the
Pacea tson the vl et Allioogh s

Leonomic analysis o a ol 1, hut i

lechnology procesy,

e essential component of hw

5 equally bnportasni 1 carryoul the same
Lhis impenance

where the ruw naleriol (M

for any
is more relevant for MSW processing projecty

W1 is highly heterogeneous in nature ond ity uality is 5
dominant varisble fuctor, and not always controflable,

Quality of MSW .

The quality of MSW meant for processing into RDF
gross and major cosstituents. These are :
and inert constituents, def

depends Primarily on two of its
its composition in terms of combustibles
ned below and its moisiupe content,

Combustible constituents coniprises of wood and bj

omass picces, paper, textiles, non-
chlorinated plastics etc. These: sire desirable components for RDF,

Gross inert constituents comprises of sand, grits soil, stones, ceramics bricks ete. that
are non-combustible and such undesirable constituents like chlorinated Pplastics,
rubber and leather. Although thene coniponcnts are combustible,

but are not bumt
due to their obnoxious nature of having detrimental effects on co

mbustion equipment
and also major cause of mmjmﬁmmmwﬁw
" segregated during the processing. Al

these undesirable products are termed as
INERTS. .

The other detrimental component of MSW is its overall mofsture content;

moisture content end higher peiceniages of inerts of MSW are

,,__.'.’::.;.L._mmm—md.duungmwmﬁigf e fendency
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Composition & ‘Thermal values of AISW W W

The base datu gunumlctl_h_\- A sita” sl e s e MSW al delivery e i desizenng

the process. plant is given in Table 1)

thermal energy of MSW and its combusiit h conronents

tahle adse includes the cabvalanad

TABLEZIZE €t v (I NSW
_ Basis: 100 Tonnes of MSW with 35% nwisin¢ co iteat :
Components ‘Wet Qty Moisture | HCVd Dry Tofal Dew
(%e) Content (kCalikg) Amount | Content (K¢ s
(%) (Tynnes) x 1)

Wooden pieces, 15 35 4000 (a) 9.75 ECKT)
Boimass, Paper,

"Textiles (*)

[Kitchen waste / 50 45 3500 (a) | 27.50 "96.250
Organics (*) ! 1 = u
Plastics (non - 3 20 6500 (a) 2.40 3.60H)
PVS) () o S -
Others (rubber, 7 30 5000 (a) 5.60 I8 S0
leather) ;

Sand / Grit / Barth 15 |20 0 12.00 ]
Stones / Ceramic 10 b20 0 8.00 0

 Bricia

Total 100 35 2741 65.25 178,850 |
(*) Combustible (/) Average: values from litsrature o e
. Heating values of MSW

calonific value, represented by HCVd end NCV. HCVd is the higher heating value of
oven dried matérial end NCV is the net heuting value in kCal/kg. These are
determined in the Iaboratory by a bomb calorimeter. For same fuel the moisture has a
significant influence on the higher heating value and specific gravity of RDF. The

e -

_influence on heat content can be seen by tha _folluwins. equation:

apesey

i

—

NCV = HCVd x (1-Mcy100) cererasemmme = (12.1)

-

—te = m e

-

t ¢ ¢

vmw&mwm of MSW./ RDE is-its-heat contenl- Tz =

b m— v m e o A &

o
2123,
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FIEEE raubber & contenis)
241 KCulfiy
as recuved et Lemthes i ryhber inxl rubhe
. teshosURCalkg
busi« lc.\t:lmling I und R)

= 6 MW POWER PLANT AT INTHGRATED WASTE MANAGEMENT COMPY M

o Thederivod heating «aboe '3 e v L able-) Y )

HIIN
- DOVAGEMSW on dis bas s dine | | outhe

NCV of MSW r contents)

: ll("Vd o' MSW on dr,

: = 2529 k('al/kp
NCV ol MSW as reccived (exchuding 1. and R)

= 1622 kCal/k
Design data of processing plunt ~ ruted capacity

The mass recovery of RDF ftom MSW and 0

verall thermal energy recovery
efficiency are given below. This is considered as

the BASE CASE for carrying oul
sensitivity analysis. -
Production of RDF =180 TPD
HCVd = 2800kCal/ky
Moisture =15%
Dry RDF = 153 TPD
Total Thermal Energy
RDF (Dry basis) = 180 x0.85x2800x10°
' = 428.4 x 10° kCals ]
MSW Utifised =500 TPD
Moisture Ly T ___.:_!1_{!4# —————— —r
SRS Dry material  =325TPD
-~ Overall Thermal Energy present in MSW
! (dry besis) =891.15 x 1o‘k§:a1
) .
Falm e ThT0Al Eprgy Recavery jo ADF = 47 —
. - ;




This mass reeovery ducs ot inchide the scpeceud vrgame niderial dul st

consuted i ol wr gencrah (HEA G0 Wq ‘ :
Methodolugy of senyitivity nnalysis 3 ' 3 6

The gquality und qm-lnlily of RIDF sl conre sy omdinely ols heating value depemd an s

praportionul contents of comburaible: ad dner o meisture cntent Stnee BRI

derived from MSW, its overall qualite it by dependent on the gualin ol RESW

€ ¢ € ¢ (

LU |

The quality of MSW is again dependent «n its percentages of desirable combustibies
constituents, and its undesirable components ol inoisture and incrts.  he increase in
inerts and correspondingly decreuse in combustibles of MSW and also chuanges i ity
moisture content would not only result wn the incieased requirement of MSW, but will
also affect the separation and drjrililg efficiencies of the processing pluni.

For example, more moisture in MSW will tend 1o give higher moisture conlent ol
RDF and vice versa. Similarly chang: in inert content of MSW trom the Jesigned
value will change the inert contents of RDF  Both these factors will intumn change the
_composition and hence the HHV af RDF.

However, the plant has been built with flexible operation that its recovery factor gnd
in turn the quality of RDF will not change to any appreciatable extenl, provided the
moisture in MSW is within a range of 30-0% (Avg:35%) and inerts 30-35%, (Avg:
32%). For every increase/decrease beyamd these ranges of molsture and inerts, there is
expected to be a corresponding increase'/ decrense of inerts and of moisture in RDF.

- me wr =k s

e e 2y i

"CCCECeCU Qg

1

@1 W W ow o w Fe W ® wmomm ems TR W - .- . - m wmene W 2 me® s o= e e e e

Keeping the final energy requirement for builer as the desired and constant factor, the
requirement of RDF with respect to its HCV and correspondingly the quantitative
increase and decrease of MSW are calculated as the main part of the sensitivity

analysis of the process,

€ .t

¢

—res —— = - -
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composmons of i inerts and mmsmre Otbr-.r objmt:w vanables are the quamlry and
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VOISl pariimcigy.,

-

Averrdingly the datg

etistadaod piven ihe ey SMCHe 3'3 ‘

The sy oy

S T e oot o ey
o sensitivity analy o :

Generation of tatn

As mentioned enrlioe 1. aihles for Gy g o sensilivity Ay sis
ire the changes in (. QUL of i

Mage mosture conteny o MSW
Irom the base case Clesign values) g the dependent varinbley
MSW required and 1)) prosluced and their efTeet on the

MSW and RDF. The whivetive, howeve

s und pereg

are the quantn of

thermal properties of both
r. is that the over ai| cncrgy contenl of RDE iy

| 122 Effect of inerts op requirements of MSW

In a situation when mert conlen| increases
combustible content decreases and the heating value of MSW will Proportionally get -
decreased. Keeping the same separation efficicncy and yield of plant, the
corresponding presence of additional inerts in RDF will reduce its HCV. This would
demand more quantity of RDF and additional

demand to maintain the rated power production
brought out in the daty given balnw:

in. MSW then cotrespondingly jts

Data generated with inerts ag independent variable

Pupresgye
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Taking the inerts as 329% MSW as the rated design case (base case) the change
in quantum of inerts is varied at so interval of 10% from the base case. The

material and energy balance thutn, so generated, is given in the following tables,
All calculations are based on 100 tonnes of MSW,

o i CRTI YTy e

i . WY.v:in: i =Y
U= Compaesition and heating dats Vs,
(Basis: 100 TPD of MSW). g\ e

=

IRIR IR IR IR IR N
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Case No.: U Base =35% nivisture and 3200 vaerny

Maicrials MISW

e

Calculated from design data of Table-12. .
32% inerts include 25% inorganic + 7% unwanted leather and rubber in MSW

weighted average of desired comLustiblu average values from literuture

T We.wei | Moiste | Dry | vy
Constituent basis__ | ... . | V| L
gl Ll % | Ton | %hoge | Toe } lonne | KCal/kg

uge | nes MNote n @ BB

Combustibles 68 | -68 | 41,7 7] 28.3: | wes | 3308
Inerts 32071732 1200 | At 560 1 1,004
Total 100 | 100 34.'7’{'"""3"5.7.-'" 0525 | 2.741

o>?

Tadal Fheit
Vahne

Keal )

C1S0.850
I8 0

| TR.RS0

TABLE-]222
Case No.: 0 Base: Data
Material: RDF
Wt.. wet basis Moisture: Dry | HHVd | Total Beat
Constituent : o Wt Value |
] % age | Tonne | % age | Tonnes | Tonnes | KCal/kg KC$ X
) s ; 1
Combustibl | 80 | 27.68 | 15 415 | 23.53 | 3,500™ | 82,348

Recovery of RDF (wet basis)
This value is less thau that for MSW as textiles and wood is segregated for HAG

) _yal_ne of RDF

TR
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6 MW POWER PLANT AT IN tEnR ATED WASTE MANAGEMENT Caomm.Ex, GSW&HATI M

Cave No.:1 ", ilh’ﬂ*uu‘_ﬂ[h:.u’h in 1N)

32000

A3,2¢,

2t ———

ivtteral: K1Y

Wi wet hasis Moishige Dry W v

Taral | heas
Conshivenl

Value
s feage | Tonoe s Tonmes | Lonnes KCallhe | KOl x 1n?
[Combustibl | 7688 | 206 '3 1 4.0 26| 3500 79.100
ts
(ners 7 T RG] g3 12 | o8 | b 0
Towl ~ Thenod | sas [ s ! "33 204 1728% | .00 . ]
(RDF)

LT TH

With 10% incrense in the ansount of inerts in MSW, the percentage increase iy 32

making inerls in MSW as 32+1.2 = 35.2%. With recovery at 34.6%, 1.1 tonnes of

additional inerts end up in RDF. So incris in RDF + 692 + 1. =8 1 and

correspondingly combustibles in R = 26.6 T. So, the HCVd = 2690 insteud if 2800
kCal/kg,

The energy content of RDF is 79,100 x 103 kCals instead of the required amount of
82,348 x 103 kCals. Therefore. 1,041 times RDF, that ls, 34.6 x 1.04] = 36.018
tonnes is required. Accordingly, MSW requirement = 104.1 tonnes instead of 100
tonnes for base case. So MSW reqquired per day = 500 x 1.041 = 520.5 TPD.

i | Yy Y3 YYD )
SRR I IR TR T AR IR IR B N I B B A B

i
t
*
'
!
1
|

Constituents

e e PABEE
Case No.: Inerts 35.2%
Material: MSW
Wt.. wet basis Moisture Dry | HHVQ | Total Heat

- Wt. Value
% age | Tonne | % age | Tonnes | Tonnes KCallkg | KCalx

10°

s :
Al -E%::m_;r_iui_,;..}j:%' —M::m*"m <

o~ = = =
cs
~ Inerts - - |- 352 | 35.2 ifl'.ir“ 7.04- |"28.16 -1 1,009 30,835
~ Total (RDF) | 100.0 | 100.0 | 3405 | 34.06 65.94_| 2,661 175,532 e
C o~ : R Ry TR AR S ¥ =~ u? 45
R i
) ’ S L5 'y
". 5 e ._J; T, - -1_';-:1@.“ h
TRUECOPY
.




]
-’
HCV of MSW = 2 661 KCalfkp (inchaling 1 & 1) "
Net NCY of MSW = (,755 kCallkg -
2139 -
LABLE 1o ] -
-
Case No.: 2 incrcased inerts 205, in AN = 44, '
-
Material- 11Dl :
-
Wt wel basis | Moistwe | Dy 1 HEVA [ Towd &
Wi, Hem
Constituents S | S Value | -
% age | Tonne | % age | Tounes | Tonncs | KCal/kg | KCal x
8 10° . st
Combustibl | 73.6 | 2548 | 15 3.82 | 21,66 | 3,500 | 75810 =5
es
- - - -
Tnerts 264 | 9.2 | 15 1387 [ 774 0 0 '
Total (RDF) | 1000 | 3460 | 15 | 520 | 2940 | 2578 | 75810 -
MSW = 543 TPD TTTTTT ORI =188 TPD = -
-
w
A 4.2 X
-
Case No.: 2 ed.inerts 2 W= 3d4
i
Matecial: MSW '. =
Wt.. wet basis Moisturs Dry | HBVA | Towl | S
Wt Heat e
Constituents- Vajue —r—
== ~[*age [ Toun | % age | [oanés | Tonnes | KCalkg ! T i
es 10 :
Combustibl | 61.6 | 61.6 | 41.7 | 2569 | 3591 | 3,830 | 137.535 -
€3 -
Inexts 384 | 384 | 200 | 768 | 30.72 | 1,09 | 33,608 —
_ | Total (MSF) [ 100.0 | 100.0 | 3337 | 3i37 | 66.63 | 2,568 | 171,143 S
= “HCVO=Z508 KCRURE ———— NiTC V-1 - i
e -
w
A,
T~
:‘Iﬁ:,?-,‘l'
=
-w
-




& MW POWER PLANT AT INTEGRATED WASTE MANAGEME NT C

A IEME OMPLEX, GUWAHATI W
_ -. LABLE- 125, Wsﬂ /3"4‘
':!muh Milo in MSI = 41 g0 g' l'o

I.mu.ﬂ R

Case No.: 3 tncreus,

, . WL wet hasiv ALATNEHTY Dy v Tonal
Constituest (e W ' \',LL;":_

. “mﬁé‘ [T ouin Yo | Fonnes Tonnes 'Ru(."nl}'l'x‘g KC nl X
Combustibl | 704 T3, .‘sn ol Ten T s " 3.500 72[250
es
Inets 1206 [1024 15 |"75 f B.70 o T
Total 100.0134.60 [ "1 1759 T304 2463 | 72450
MSW=3707FD ~  RDF=196 TPD" &

TABLE-12.52
Case No.:3 Increased inerty gg:; in MSI = 44.5 %

' ' Y ) Yy Y )
)y)');))))))))))),)))_

Marerial : MSW
Wt.. wet basis " Moisture Dry WW
= ; 10°
-~ Combustibl | 584 [ 7584 | 417 3935 34703 3,830 | 130417,
s
P [-L1
Tners a6 | 41.6 :'[fo 832 [3328 | 1,094 [ 36408
~ Total 100.0 | 100.0 | 3347 | 3367 | 6733 2.532 166,819,
~ . .
F




TABLIC 200 w -
' Mf@m‘mn. i MSIY 448" 3 ) '12/ =
"9 . Maleria : RDIF -
Wi.. wel h:\si:- oA e Ve l "'Iﬂl-l‘l‘.’d | Totad e ' =
Constituent . A A=y WL _]____.___ . Value -
5 %age | Tonne | %uge | Fonnes | Yonnes | KCallkg | KCal v -
s A I 1 =
Combustibl | 67.2 | 23.25 18 "3 4qu 19,76 3,5(X) 69. 160 =
es” -
Inerts 328 | 1135 | 15 T7 1 9.65 0 0T
Total 1000 | 3460 | 15 519 | 2941 | 2,350 69,160 -
(MSF) ' [ —
MSW = 596 TPD RDF = 206 TPD == -
-
+id
bl
-
TABLE—12.6.2
L
Case No.:4 Increased inerts 40% in MSIV = 44.83% -
Materia) : MSW -
Wt wet basis | Moistuie Dry | HEVA | Totl =
Y Constituent | L Wi Heat \
S 2 ~Seage | Tonn | %age | Torme | Tonnes | RGalUkg Callkg""ﬁ?jc""’"‘“““*"' -
es : 5 10°
Combustibl | 552 | 552 | 41.7 [ 23.01 | 3218 | 3,830 | 123,249 -
es )
Tnerts 77448 | 448 | 20.0 | &.96 | 3584 | 1,094 | 39,209 N
L Total 100.0 | 100.0 | 31.97 | 31.97 | 68.02 | 2,391 F T [
- . ——--23 Foroa N s
HCVd =2,391 kCal/kg NCV =1,625kCal’kg = =
| -
-
-
‘-
=
-

(



£ MW Prvyp FLANG

VIR AT G WAl maraRENT COMPLEX. (iuwANAT) 41
b L e g w
L Lase No.: § Imu':m va A TR YA IR 8%, 3 9}

Mlitvaal Ky

Wrower g l

Y opangy 1 IRIRAYA| tulaed
. Wi : Hemt
{u b A i
' n\.i Hiem 1 | \_@Illf-‘
H “aoage | Tagne | o e Yonnes | Topnes KCul/kp | K( u!v
T S - — L T - H = rae * b . l‘)
“Combustbl | bd.di g 3 1.32 I8.82 1.500 63.870
es ;
Iners” [ 60 1246 | s .87 T 050 I 0 I
Tota!_ 100.0 | 3460 i~ 15 T519T 3947 (""2340 ""'—63'.'8"36
MSW=g625TPD ~~ '~ - RDF =216 TPD
TABLE-1271
Ca. , 8 S0% b, W=
Material; MSW
Wt wetbasis | " Moisture Dry | HBVd | Totl ]
— : Wt Heal
(.onst:tuent ' 0 Value
Yoage | Tonn "11 ige | Tonnes | Tonnes KCal/kg ch X
es 1
=== dmbiatibl ] 90 T SH o T3 13032k - 3830 L PRy
" les : )
[ Therts 48.0 | 480 | 00 [ 960 3840 | 1,094 | 42,000
Total ~100.0 | 100.0 3]‘.'28 3128 6872 [ 2,300 [ 158134
(MSF) ;
HCVd = 2,300 kCal/kg T T NOV =138 kCal/kg

-y sm e, UL I T R
- ——— LA —
— iy ‘-

ey oy e 1 @

m— i e

-
YT
T s = 2 . s e

W T gy ’-Fh Hf b oe—iay s .
)

7N
T 1
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12.4.1

Cuse No: 6 I'):q.ag'h-n.wl,l inery h+ lwant MSI | 2N w
Mo eyl RDI
Ll 1 WL wul .h;\:.is (Y IRTNTRY 1y IV Fotal
. WL e
Constituent ' waly
s S5 pge | Tonn | “wate | tonne i tepnes | KCaldke | KUal s
. = v ) L i W’
Combustibl | 83.2 28 8 I 132 1148 3.500 30680
es
Inerts 6e 158 ] 15 17087 | 40 0 0
Total 0T 3aE 15 T 519 | 04 [T | #5680
(MSF) .
Al ;-
MSW = 481 TPD RD¥ = 166 TPD
TABLE -12.8.2

Case No.: 6 Decreased inerts by ! 0% in MSI = 28.8%
Material: MSW

Wt.. wet basis |, Moisture Dry HHVd Total
, Wt. Heat
Constsltuent ~ Value
%age | Tonne | % age | Tonnes | Tonnes | KCallkg Ka-;';t
el —— = i wu: — 10—;_-
Com AT 969 | 41.50 | 3,830 | 158,945
es ) -
{Inerts 558 | 288 | 200 [ 5796 | B35 | 1094 | 25217 |
Total 700.0 | 1000 | 3545 | 545 | 64.55 | 2,854 | 184,162
(MSW)

B Bl __.'-_-'..‘Hﬂﬂa

-

286 LUCallg= .. = = ?Z ~

——t e At S o

NCY E.].Mlkm.:‘___. - o™

—— et
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6 MW POWER PLANT AT INTI-.'GPATHD WASTE MANAGE

EMENT CoMPLEX, OQUWAHATY

C 'u.;c: Ng).: 7,

Devrens e latvray py 20 Ya i MISH: = 25.6%

b RDY

r._...--.. TR ste—— T ——— e

Wi el basia T

A~
P
[ )
[ o)
~~
-
- -
) . c s L o
iduinere Dry HHvy Tow) Hew
- Constituen ey pomiy . L M Value
s % ape ['Imme age | Tonnes Tonnes KCulfky KCai x
= S ot v | 1t
- Combustibl | 364 | 354 15 49 1 2541 T "3 506 88,035
-1
-~ e A JRFCY N Bt Y N
Inerts 136 | 47 I3 0.70 4,00 0 0
& Total 100.0 1346 T8 T~ 5T 5o 302488935
= (RDF) _ | K
-~ MSW=463TPD — " mbee RDF =160 TPD
Y
-~
Y
o |
~ T4BLE
—~ No: 7 20% in MSW = 25,69
- Matsrial: MSW
5 Wt.. wet basis . Moisture HHVA ] Tota) 1
= Wi, Heat |
Constituents | - Value
~ Yeage | Tonnes %2 | Tonn | Tonnes KCal/kg KC;.JI x
es l
= Combusibl |73 | 744 | %i5 31.02 | 4338 | 3830 166,145
”~ as 5
-~ Inerts 3.6 | 256 300 | 513 508 1,094 | 22405
o _::mm:%_ma;qua&_as.ﬁ:aun_ﬁm:m;um_ﬂ_ .......
- MSW)
T HCVde 933 kCallkg NHv-IlekCallkg
-
e R . Pt A;mI:L
J.- L gjsdm‘f":_ 5 .! p‘i-.-l" S

5 Jf.?". A R SR

ey . k) ?




6 MW POWER PLANT A1 INTBURALIZM T/r 300 W00 e anstiest s o wose maey

.....j......... e earia Lt L] s’ 9‘ -’
. s CTARDE-12 10 '
. %, . -
Case No.: 8 Decreased itigrty by 10" in AISN __ 22.4%0 W
- gl . -
. Natereal ) Db
L 4
[C= -T WL, wel basis -r T NMuistn ‘ Dry HITVA | Totad Lo -
~ o | SCER SR W b Vil
SR %age | Tonn | “enge | lownes © tonnes | KCalkgp K(‘ul\ I —
ey B e o | s bl H |
Combustibl | 896 | 310 | 15 | 455 2035 [ 3300 92.225 bl
es G -
Tnerts 104 | 3.6 1 o654 | 306 o- [0 -
Total 1000 | 346 | 15 | 519 | 2941 [ 3.136 | 92.225 -
MSW =446 TPD RDF = 154 TPD ATy =
-
-
-
. -
A -
TABLE-12.10.2 -
Case No.: 8 Decreased inerts by 30% in MSW =22.4% . ot
Material: MSW  * =
" = _ -
Wit.. wet basis Moisture Dry HHVd -| Total
o R Heat | = _7
3 0 Lf el o [ = —— —*Nﬂ— 1 h . -t
%age | Toon | Yage | Tonnes | Tonnes | KCalkg | RCalx | &
es I 1 -
Combustibl | 77.6 | 77.6 | 41.7 | 3236 | 4524 | 3,830 | 173,269
c3 . -
Tnerts B4 | 24 | 200 [ 48 | 1792 | 1,004 | 19.604 =
e qTotal 100.0_| 1000 | 36.84 | 36.84_ | 63.16 =
-"-
-
-

TRUECGHY -

Lensae I
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12.3

* requirement of additional RDE
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6 MW POWER PLANT

AT INT <CRATE WaASsTE MANAGEMENT ComMPpY,

Kffeet of muisture jn ISy M

'he muisture conten MW B ey parmieter it determines S cpaligy I
vase the  overnll pieisgur

Nt increnses  Jrom the  hase

case o] 18,
vorrespondingly the roguine e o) i

1“W will increase and view versy 1y incrlase
e deereuse ol dry matering in MSW but ylso for 1he

Mool sey ag: ied et fomy MSW for HAG me
extra moisture in (i deyer oo

UL ey dug e Frofi

increased reguircnic vded (0 evapnrate
nereised reyuirement of Rp): due

foits higher
Liken Tor the hase cise,

moisture conteni thun that of 5%

For a base case, the quantity o fuel required jn HAG is

of moisture. ‘There is also an inpwilt cnpacity 1o cvapo}ale up to 140 TPD of moistiure
in dryer with additional fuel in FIAG. This amounts to 21 5 tonnes of evaporation per
100 tonnes of -MSW. In case the ndditiona moisture exceeds this value, the
moisture will end up in RDF ynl thereby increases

aspects have been brought ont in the followin

60 TPD to evaporate 124 Tp)

extra
its moisture conteny. These
B scetions. ‘These also include the
9 extra drying.

Basis: 100 tonnes of MSHW

Base case: Moisture = 35 tand Dry material = 65 t i MSw

After initjal segregation, 80% ol muterial at orj

ginal moisture content is fed to the
dryer.

Dryer hes capacity to remove upto 2

. - b

L

bl Tt L

. INO1S

Tho higher heating valu? of RDF is

1.53¢100t of MSW, the excess will appear as

Because of varying moisture content, the recoy

uyorhnrimkenondxybmmd
canbeconsidercdasﬂiebasecasewduc nf 452

5 percefxt.

: T T T R T
.ﬂ-q_--.ﬂmmdmm >-the-geti

caken as 2800 kCalkg, Any €Xoess m?is_twe will

e I T LR

EX, GtIwAIIATI %

pss




B

Based un the above duestzn daty e e ob MSW reyuired et T80 Vil valoe o

RDF as o function o} chimges oo e conbent i MSW hone e b o

3

commuted ard presented in Fable 10 11N Sanple rl' caleulwtions b one il =
case is given below -
| Joros
(8)  Sumple case (10% mcreise in musiuie) 3 | .1 % -
Base case Muisture - +3 o0 =
Present case Moisture = 1553 1 1 (376 nwvioe)
=38.5% e
-
(b)  Basis: 100 tonnes of MSW (moisture 38.5%) -’
Moisture in MSW = 38.51 -
Dry material w 61.51 -
Material fed into dryer = 80% -
(¢)  Quantities fed into dryer q
Moisture = .81 -
Dry matter = 49.21 -
Total = 80.01 L 1
-
(d) Maximum possible removal of racisture
In Dryer = 2183t =
-t
(¢)  Moisture in the dried materiul =30.8-21.53 =9.271 .-
"_Percentage mojstureindried __ ____ SO
e . PRI TS AR = . =
49.249.27 =
(ff  Taking recovery of RDF from MSW on dry basis. “ -t
The amount of dry RDF producad= 61.5 x 0.4525 e
¥ = . = 27.83 1 (dry)
0 0 L,
(8) HCVdofRDF with 15% moisturs -
-

L

—(Base,case).... . .ee e a




ihy Fgumnalen llt"\'-['--l'l\'_l'!il AT TR N R
)85

(Moistare = 15,859, . 2772 KCal/ky

1 tor cquivalent energy s e base vase

RDE MutTor 2772 kCalt s et inl

AR00 5 29,4

Fluff produced frum 100 t of MISW () =2783t (dry)
() Additional fluff required for HAC to
Evaporate extra moisture
Additional evaporation -
RDF required

(1200 kC'al is required for

I EEEREEEE I I I I I

cfficicncy of HAG)
Total Nuff required w2071+1.47=31.18)
(k)  MSW required - 3L18x 100=112¢
. 27.83
()] MSW required per day + 360 TPD
TABLE-12.11
= 100 Tonnes of MSW

2772 =29.71 t (dry)

4149

6 MW POWER PLANT AT INTEGE. A" ') WASTI: MANAGEMENT COMPLEX, GUWAHATI M‘

\x0XT

=(21.53-18.82)=2.71
=2 711200 x 10 =1 4

2772 x 10x 0.8

evaporation of one kg of moisturs in dryer and 0.8 ix the

(TR E AT NITE Y] '.:HP‘ r

i')v)‘-li””i




R 3155 Lo
Case | Y%age . | Mot [ Fvap § Noss s RE ey C A b Palal - KD A1 @ .

No | Incresse  unein {oeatio | e Tusn 1 ' : I f e TN } oL -
of -/ MSW [nin : Conle vt [ RDE | RDIE Loy Wi : KRR :
Moss- | | Dryer [ : I!!'--a th Regd birying I m
ture sy al ) al vt by _ . lor i | : =

waler | RDE ' | power l | -

' Yo : . dry | -

i hasis ' f 5 .

i - — i o N . 5 i " L4

Base | 0 350 T1882 [1500 {2041 |3so0 [ W41 | 2041/ W on; s iy

M~ [10 385 121,53 [1585 [2783 {2772 | 2070 | 150 C]31214082 § s |

2M | 20 420 [23.68 {1761 26257 |29i4 |1034 |26 [32.944548 | a7 | =

3M |40 490 [23.68 [27.56 |23.08 | 2386 - 34.51% |26 37"i’_’_“f 51 RO | -

4M [-10  [315 |18.82 | 1043 [31.000 {2951 |27.01 |NIL |27.01/3277 |40 - - wr

M 20 280 |18.82 [5.85 (32.5€ |3101 |2655 |NIL |26.55/20.66 | 407 l. -

*Includes 3% cxtra for poor burning characterifics B l 2
TAB LE-12.12
=
Sensitivity nnil:sis o)’ RDF process
(as & function of inert content) 1 e
i
Case MSW [MsW |M3SW |MSW RDF [MSW -
No. Inerts | Moisture | M3W | HCVd RD| Moisturd Required]|” -
Content - -
%age | Y%age | % KCal’kg | KCallkg | % TPD | ' |~
increase . '

— e O 30— 3500 10— 2800500 —
i 10[352 [34.00 |1755 [26%0 15 |337 T
2 20|384 3337 |17 |2578 15 543 -
3 30[41.6 [32.67 |15 |2463 15 570 w
4 40[ 448 [31.97] [i635 [ 2350 15 |59 -
5 50[48.0 [31.28 [1581 [2240 1S 625 =
SR s '35'43 k. 2913 IS ART= st 5 _'

7 -20125.6 |36.14 |[1836 |3024 15 463 ]
g 30| 224 [36.84 ' ¥
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12.4 Ohservaiinns and conelusion-

X, GUWAHATI

ment ol MSW o praduee RIY)- wilh i

f MW POWER PLANT AT INTEGIIATED wasTR MANAGEMENT COMPLE w

Vahle- 12,01 indicates 1t the o e Hed enerpy s

VETY Sensilive Lo s moistire e Ior example, an increase of moisture ¢

onent fram
murginally reduce the 110°Vd of

ment from 34,6 10 45,68 tonne
of MSW, an increase of about 6. but requirement of MSW s

to 626 TPD. which amounts 1o 2+ [wree
reduced and the separation effi
RDF requireinent goes up

35% 10 42% an incorawe OF 20% o desipn vitlue, may
B )

"RDF from 2800 10 2714 k( uls, RN reyture s per 1N tonney
substantial. from SO0 'pp)

nt. This is so, because the dry material content iy

ciency depends upon the dry material content, [n addition.
because of its reduced HCV

and correspondingly the MSW
requirement in increased. The 3 :pavition

in the case of a moist material is less offective ay
here the separation of moisture between wanted and unwanted materials also takes place,
which is not productive for seﬁ.w}utinn. Therefore, in vrder to reduce
extra MSW, the drying capacity <hould be increased. Since this is an
one has to deal with a reasonable irmds off.

the requirement off

expensive operytion,

In the case of increase in inert content, the comparative requirement .o’ MSW is not that
much because the drying lond is not increaseq to that extent what is needed for MSW with
increased moijsture, For example, inctease of inerts in MSW from 32 to 38.2% (increase of

20%) will decrease RDF’s HHVd fiora 2800 to 2578 (8%) but the MSW requirement goes
up from 500 to 548 and an increase of 0%,

nsitive to increases in moisture and inert
contents of MSW, but the moisture content is definitely more sensitive to the quality and

ore, all possible
“SW with least possible content of moisture and alsq

segregation of MSW.

i __‘_..-'_: .i-:_f.f.\' Mmes v mt 5w d e e s
[ — .”“_ J i -

lysis e

L~ s corresponding requirement of MS\:' ere hoth se

”~

— quantitative recovery of RDF than the increase of inerts in MSW. Thereft

—~ efforts should be directed to procue M

= ' the inerts. This is possible with the pmgresg.ive adPPﬁon of source
;:A:-: P — iy

”~
B

b

~

”~
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1I30CLIMALE € ONIN TIONING IN MSW PELANTYS a
13.1 Identification of probtem w

Since bandling and processing of N SW e omany healih biands camn s il
measures are imperutive (il » hould pros ide o praper by gienic amd vangenal swagh g
environment for'lhc operating plant Fecsonnel - Although ast of the opesiismes e
mct.hummd yel Sume manual wicved tem 1 sssential for it »lnwlh and irouble tic
operahon of this planl. Before these momsures are discussed. it is onpociant to tn
identify such specific factors present in MSW processing plants and are respimsihle

for the health hazards (o plant pessannzl  These ore,

. * Infectious nature of MSW due i the presence of food remnants with sulficient
moisture content ideal 1o promote the growth of bacteria.

* An obnoxious smell and odour due to MSW decomposition and evolution of

volatile aromati¢ organic companents.

* Generation of dust due 10 wla' solid processing, especially in thase nperations
that are carried out afler MSW gets dried in the dryer.

. Attraction and breeding of rodents, dogs, birds, other disease veclors and
insects & their menace.

13.2 Proposed remedial measures

B meem wEman E W Wl e S W PSR S EE e e e A e Em s dm om oemm o g

The following remedial and clunattc control measures in the MSW procwsmg
building are undertaken to provide sate and hygienic working environments,

13.2.1 Design of butiding and plan¢ layout

" evesmme sem e - 'y gl o - y »

= 2 9 . oue
= 5= ————

a manner that a minimum poaéible 1loos area is needed so that climate conditioning of
the-buﬂding can be -cﬂ'nﬁwly and -sconommally aahiovod. Fuaharmore. layout of

CC € CC ¢

.
[]
1

((((1(*('((((((‘

C C ¢ ¢ ¢

— e r— -
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6 MW POWER PLANT AT INTEGE ATED WasTE MANAGEMENT COMPLEX, GUWAHATI

Miviventiog Aceordpoeli iy <5, Fesperand Bivont te naineosd MSw 15 Biest Lihen (o
lh-'_r;-.qlu\'m:- Mgh level g J W hoe e then s

Husgh varions PCEHIIS s 1y g

allovmed 10 moy dow s
sy flow patean | his way. 1the spreding of
MSW and ity yurd il - epeepation nvalying

filltng ol various Wil
compunent: using manin’ L. L In aly

avoided  Alse, most of the: vpeTabinns

e saken up on ground ievel 1 keep e

height and hence, the volume of enclosed
building as low os possible

13.2.2 Control of odour and inlcctious nature of MSW

To control the odour und also [or convenient unlouding of MSW from trycks to the
processing plant, it is essential that it should be dro

designed pits and immediately a-ter ity unloading,
by spraying with an herbal insecticide. This confi

Pped into one of the two specially
the fresh lot of MSW s disinfected

nement of MSW, thus exposing its
minimum surface aren. shoyld produce much less smell and jts further disinfection

should facilitate its ultimate odour elitnination by discouraging any (urther
decompaosition of MSW.

This unique spray system is fu ther detailed in Section-13.3. These pits are also
located inside the building itself for confinement of pollutants. However, (o enable’
unloading of MSW from trucks. each Pil is provided with a set of mechanized
collapsible shutters. These shutters are opened only during the unloading of MSW.

- I L )
i

Furthermore, the entire process buililing is kept under a slight negative pressure,
... ‘ﬁ&m—m&ﬂwﬁﬁ- dine. a .

~ suspended particles to escape outside into tha surrounding areas of the plant. Also the
- process cycle has been so devised that the raw MSW is not atlowed to stay in the
~ storage pits for more than 20 hours. Thesa pits are sprayed periodically with mild
disinfectant solution. '

- : :

~ 2. - ~After therinitiat ergregation and-honagenisationonec th dving=_. - .
\Tos | thermal treatment and simultaneons deposition of aerogoh O4oh '-);.

= present in hot flue gases, in the drysr, the resultt :4FyA, produgt gets iotally sterile

ae - ey I,
i H t 4 4 b, i

= With no further chances of its deco-nposition AN vV N 7 S
"~

==

AL TN VD e
i 2O AamiE
e
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N W Cp-%o

- . As menlmnul varlivr, unN nl A ope alionys o MSW processing are carnesd o -

(

mcuh;\mt.ully Flowever |u !llut WA WHCIC BRIPOWET FCYRITCINCTIE IS B sl

|

provnsmm hiave been llladl. ln \l1|l|"| I shoair mnluumush o these whentified e,

« ¢

Also to takc care of the weather cond 0ins w Guwathoti and to provide the necessary
comfort working level, humulitied and ool mr in hot dry summer months snd scinm

air during winter mosths shoukl be injected into the selected areas of the provess

« «

building. The air-cooling can be: done through humidilict coolers, while air can b
warmed using the heat energy from ths hot air penecator.

. 132.4 Control of Dust

A specially designed central dust suction and control system is installed to take oul
dust from all dust producing machinery such a8, crushers, trommels, elc. and {rony all

material transfer points. The contrc] system comprises enclosures with nepihive

« € € .¢€ C ¢

pressure for all trommels, hoods and proper duct connections at all dust produging
points and connected to a network of pipes and ductings. The dust lagen air is tuken
out of the building and entrained dus:. i3 recovered ot a central point through a sel of
cyclones and bag filters before letliug the air off to the atmosphere,

This arrangement comprising (a) sproying the MSW with herbal insecticide (b)
providing -negeative pressure inside the process building (c) allowing fresh and
conditioned air with temperature controls end (d) having a dust collection and
W&ﬁhhﬁﬂmti@ﬁm@m —

- e me = e w -— W v et e omm s E S M M s E s s EE e HD VMR N R e e S b

environments in the process plqml bmlding

In addition to these provisions, plant personnel will also be provided with safety gears

such as, safety bools, gloves, masks, sufety goggles and suitable working dress like
biler suits. .

S MEel s ———— e W e 4 L L
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“imee benm dops, Birds and inxeety

Apart from o Jew Mk s e gy Featuees 1o e ine mpovaled. the inngg mportan
nequirement o contrng the e of thest disense lacioes including (o Trom e

¥ ap and mimintajn g

flics, mosyuitoes amd other a1 e i g, ke

e work pluce and A WS ity

with housuhuld/indtml ol ins Cic ey

vod honse keepuy

hould he periodically clensed andl disinleeied

Amongst the many wpprop

ate design and ope
notable measures to control iy

rational fenjyneg incomorated, (he
enaee of insects are:

Dumping of MSW i enclosed pits

Efficient disinfection by fopging of insecticide
~  Contro} of odour

Storage of MSW forno rore than 20 hrs

In addition, the following shoulif ne provided to take care of other disease faciors,
]

L All drains going out of the building should e provided with

to prevent entry of big aniinals |jke dogs
sump fitled with liquid disinfectant s

Proper bar puards
and flying birds. In addition, a smai|
hould be installed at the exit of each drain

in which the rodents have to swim through before entering the process

building. This will act 3> 0 deterrent for rodents 10 enter the building from

outside,

e

2.

-
e e e e I T ey

e e
The flooring inside of the building and outside in the surroundings areag of the
plant should be made of concrate or hard enough so that rodents are unable to

dig up these arcas to make their dwellings

_ Y ) )
JRIR R IR AR IR IR IR BR AR AR D S
ISR IR IR SR IR IR IR IR

3. Inside the building, n few electric Ry/mosquitoes Killing devices should be
-mlm%: ST =

P g ey m Ly,
——

o S mep 4
-

Being fultyenclosed with o spreniding of
. Foter the building. Howeves

.4

Waste, ona does fof expect birds to -
» 10 discournge these birds ta make

P T i |
——tp s




O EW PO WELL Dhelnid s 150 b4 b sbaras o o = 3 \ 7 M
surcounding the plant, wltasmnad bootves al sppropriidy sifes el pretiendn
L -

bursting ol loud shots (ke gon chot 1 shoothd he sncorpuanated w

el 15 survodindee

« ¢ ¢

5. Periodic automatic logging ui 1w o wa wea ol the plat

with fine insecticides will disvo - the pests lom breeding in the plin

13.3 Herbal disinfectant spray system

13.3.1 Basis
As mentioned in Section-13.2.2 thal spray ol 4 suituble herbal disinleciant is essenisal

to control the decomposition of MS'W during its processing to avoid emission ol
odour, generation of disease vectors and ts prevent attraction of rodents and hirds 1o
feed on MSW; Since this disinfections in\ olves an additional operating cos and also
add on to its moisture content it is desirubte to develop a technological system, which
is automatic and involves the least possille consumption of disinfectunt. Therefore,
spraying of this solution by a fogginy mechanism is considered as (e most
appropriate method. Accordingly, # spruy sysiem has been devised o mect theswe

requirements.

CCCC 0 ¢

13.3.2 System configuration

' The recommended dosage of # commercially available herbal disinfectant is 1.5
litre/tonne of MSW with 1% concentraticn. This implies that the disinfectant solution
should be first prepared, pumped and tlien sprayed through special fogging nozzles in

mmmmmmmmmmmmmmimmm -

=—-==t0" = ="~ iniXing and pumping a?mngemmt hes been located outside the bmldmg for its
convenient handling and compnscs the fc Ilowmg components.

* 1

A. Two mixing tanks with mechanical stisrers

. &HwWGM4MuM_.& Afrabout s

eme fm ek AAPEE pe D et S W el SRS

m’ and constm:ted in SS 304 1o avmj their aynospheric corrosion.
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IVbwe posing g displaey 5 -1 PURIES pei pumps) i (7} wilh

whustable -Pilas
valvus

Only onc’pinip is used A i nad niber is
pump should be 250 hievsfle-a 3 gy r-.rcmurc,

nwant nx g stimdhy |y CUpae Iy of eagl

¢ Interconnecting MEme ad S alves o showa in Fig 11

All these items should he in vigid PVC i gvoid corrosion due to theie constant conlael
with MSW., _ :

133.3 Spray Arrangoement

The liquid is pumped through a 2.5 em dia main manifold to the pit area and then
connected to 20 segmental Pipin

& manifolds. These are fixed on the top of pits on
their three sides through 2 network of solenoid valves,

manifold is fitted with four fopging nozzles that
in downward direction into the pits,

Fach sepmental ~Piping
are slightly inclined 10 direct the fop

Depending upon where a particular
only those areas Specific set of
coupled to the opening of the

truck has located itself for unloading of MSW,
n02zles are energized by electrical switches which are
=orresponding rolling shutter, This ammangement will

disinfuctant with onhanced effectiveness without any
human intervention,

= WLy T e
o JL R L

These fogging nozzles made in S§ 316 are commtercially available in various sizes
and ranges in term of their Spruy angle, spray length and duration of suspension.
Furthermore, to increase thig duration of suspension of fog before its f:ttling a small

amount of surfactant (like cheap industrial detergent) can be added into the solution,
In industry, these nozzles are

-
LR

commonly used for suppressing of dust during handling
- —coffineachds - i

* “m s g Samy w e L T T T
- e e anmm

-
- p—




35

———————— - 0 e S

6 MW PUWEDI FLAIS ) A1 s b omemacies o
e 0 O N
_ 13.4 Maintenance of negative pressure in MSW processing, building
" 13.4.1 Methodology . W¢ =
-
The negative pressure in any enclosed spin 2 cun he created by extiacting au frenu ol -
through high capacity exhausl Blowers'luns 1o ad o tis potiuted evican has o bw ~—
treated before it could be allowe to goart the stmosphere. This stand alone process u
is envisaged for instatlation in theRDY plut, |
w
The areas in RDF plant which are considered lvr negalive pressure muintenance an -
MSW pit area with hoist, manual segrepation section, shredder room, conveywr -
shredder to trammel passage and (%ﬂttmel Hren. -~
. -
-
_ TABLE 13.1
Section Size Area | Veight | Volume Volume [ Air flow —
MxM | SqM M Cum | changesthr | Cumir =
-. -
MSW pit area a8x12 | 576 | 14Max | 8,000 271 16000 -
with hoist Avg13.5 =
c - -
Manuat 11x6 66 4 264 6 1584 :
-
segregation
station bt
Shreddersoom | 1118x10 | 111 8. 10 1118 4 e "
T R T ™ T S B S R R e ] -
shredder to -
trammel passage =
Trommel area 6x155 93 10 930 4 3720
I e A2
Total 885.8 - 10,608 26,244
i (Re =R a2 o — P2 | =S | = :”---. . ! + = & wol — -
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Y PICIRT I nlding \ni'mlc Chonges and ane oy vle m
Ballisne sepavana™ o LR P R | TYTIR o I dry theie is i el Enly st
CLICHON Sy STen) Wil e -, CUHTES

1342 ¢ renings for l'ng.r- s of fresh wir

e foliowing apenings/iy ctues have bheen ide

mjeetion of outside . wh e e

pressure inside the buil.Jing,

nlified for (he ingress und foreed

A direct eNeet on the mainienance of negative

A, Coliapsible pit shutters

" one side of the building towanls he main road meant for trucks to bring in fresh
M8y, 87 mr will ingress into the building when these ure

of trucks. This movement of air will preven( the dust
e the: building, However, it is desirable that theg, doors
should be kept open for as minimum period ag possible 50 as not 1o disturb the
negative pressure appreciably insidc_ihe_ process building.

A large amount of .
opencd to facilitate unloading
and pollutants to escape outsid

B.

appropriate techniques by havinz
doors for movement of men and ;s
much ingress of air into the buildin

flexible curtains, Furthermore, all interconnscting
iterial should have double door system to avoid tog

iy zfies . Rresbvalr injestion atnramtinteromtinaia - o . . o
= To enable the plant personnel 10 nave safe and hygienic working eavironments a

number of isolated areas/cubicles/isolated cabins, BOT pulpits have __ ~__',_! jed
wherein the forced injection of-canditioned 0ir i3 proyided sufficient sfimizey—
L W‘ i : : =

H .. > 4 f -, )
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pressurizad ain. will also provide vutvamd arllo v trom ihwese sothing e ik v: i I .
. il be sngon el

(hem Jiee Trom dust Atleast Sin sodue oo houls
13.5-Climatic control for plant personact u‘ G l; 5 -
13.5.1 Identification of areas nci:tli;nu fre il nir —
" -
As mentivned above, sullicient ll'r:sh Al tes oo supplicy by joroed canvetivi e
. -
the isolated arcus having manunl activines A= envisuged  the ' plunt s ighly .
mechanized with o centralized und autoatic dust extraction ducting networhwng =
system connecting all dust produging vyiipmen sufid transior points Howesur, -
there have to be some areas, where mandulory manua) intervention is required. 11 is —
necessary to provide Six volume change: in these locations with fresh sir during =
- pormal weather, climatically controlled i1 during very hot and cold weather months
-
throughout the year.
T
Strategies for climatic condltlouing uf fresh air -
In order to provide climatically contnlled uir tor the plant personnel, the Iulluv.nh.,. -
techniques can be adopted. As mentioned carlicr the air will be covled or healed by —
their respective centralized systems and then supplied through u networking of -
properly insulated ducting and dampeis 1o all the identified areas.
-
For most of the months in & year, that is, from February to April and then August to o
November, only filtered and fresh air will be supplied. During extremely hot months =
of May to June and part of July eir shall be cooled, During winter months of R
December to end January, it shall have to be beated (o provide ortable working -
environmrents- A SCIEmMANS afrangeHicnt of This Systém 1s shown inFig.13.2. i .
o
-
. -
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ropased mitigation mechnnism
I’rv-minﬁl ruction risks .1
[' F'illali}ht_i_n_rl"d!' < Propent Finalization of 3l Key contenels 1o the
hey contruets Deyclope sulistction o lenders iy being
stipulated py comdition precedent 10
linancial ¢losure.
Approvalsand | GWMGI. 7 All the major approvals for the project
permits project ore being obtained, Obtaining al)
Developer approvals  and  permits is  being
stipulated as a condition precedent to
financial closure,
: san | N o it eren
Financing Risk
Equity Project The developer hos to identify the
Developer Sonrces of equity
To ensure the equity of others ars tied
and brought, a condition Precedent to
Financial Closure for the signing up of
L  sharcholders agreement is put up.
Term Proje = per to a
Developer and Indian financial institutions for
lying up its deby requirement, Tying
up oftheenﬁmdcbtisbeingstipulated
a8 a condition precedent to financial
i closure, 1
e b """‘““_';..':'.__.._ LGOS ey o _......._..........._....__...F i
Interest Rate Project I In the eventuality of interest rates
" Developer beinghigher,thoincrminmcsm
be_bome by the develo
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Risk factor Allt_u:ult-ll I| Prcpused mitigation meclianism ; m =

'":“. T e S . At b odinen o thus vl b . L] -

Lovs shiputined -

.Constmction visk . ~

et ume——— | Tewm — Eemae T -
Land availability Project v e condition B aeguisitien

| " Developer e ngreement of fnd prior e =

Fi wacial Closure has been stipuluted =

tanel (ahout2d4, 12 Vlectares) hus been ~—

id2 tified Tor the project ¢l Buraguon. -

Site Guwahati. ~

“Tnflation - | Project Fired price, fixed lime tumnkey ] >

Developer contract has to be executed with the -

13PC contractor for each packope. —

Completion Project " Liyuidated damages Tor “delay in bt

Developer campletion on account of default of the d

EP: contractor has to be provided in ~

the EPC contract for each package. ,_,

. addition, suitable insurance in the -

form of ALOP would also be stipulated -

tor the project =

e Frojeot———— —Fravision —for—suftablo——fiquidated —"— =

performance Developer camages for non-performance has to be - A

provided in the EPC Contract for each -

package. -

Delay in Project To be (aken care in the PPA. S

L — _tummectiontr._ | Developer... J. .. Mureover the- substation to. which | . i~

grd =T .-%poﬁnble power is con;nected - ' S -

| lo :ated very nea.rﬂwp ‘( : -

-
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Propied miligntion mechanism

Opeeational risks

Redueed . plang Py -y Preferred vendors will be stipsaland in

perfomimee. P hopa:

he dociments,

Vemdors wigh
i . CTREResperionee in their fiekd wjp
, . alome e considered for  the

procurement. OXM contsact shal have

certain Mininm performance

i be maintained by the
D&M contractor, which inclydes the
production of RDF and minimum PJ.§
: of the plant and Heat Rate gy -

gunranteed. In the event of fajlyre of
O&M  contrue

suindards

lor W uchieve these

standards adequate LI clauses will be-

incorporated in the contract.

 Environmental | Project — = [ The "RPC Contrac ~provides for |
requirements Developer

suitable yuaranices (o conform 10 .

emission norms as per government
guidelines.  The O&M contractor
would address the risk during the

: 3 ) ) D))
Y3 Y33 IIDIDIDIDIDIDI DD
Y )

operational phase,

‘—“_“Jﬁw—“ Project Low risk in Tight of trained pemoin:nel.i =’ A=y

s

' Developer

”~

~ Off-take risk

~ i’n‘ce risk " Project | To be taken care in i PPA

~ Developer i e L T e S|
e e e s S P ST I R T : ettt ~O et
~ Paymenttisk | Project T Sultable payment mechaS oo
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Force Majeurs:
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" The proposed integratcd o o Powesemg commplex wankl b firs of s Kined w oty il
Start-nl”

art design not onky - n (i e alse i e warkd

Lo i o nuxldel M plr inilin, visits have huen undertiken to the

plants in India Furope & ot wer Axign ¢

ORerahing

untries 10 witness the infrustructure fcilities.

GWMC), haws initiated Jisey sten 3 with Indiun angd furcign wrehiteets lor the desipning

ol the integrated complex. 23 GWMCL is the process of finalizing the

urchitectun,
the details of the same will by r-rnvich later.

ly good. The large industriaj complex

it may not be 1o the level of Evropean
requirements also,

deserves architectural (reatmens, However,
conditions. which take care o climati

A balance heiween
sesthetics and costs il be evalualed.

eave the equipment out doors, For the power
plant, the boiler will be an out tlocr unit and the air cooled condenser, switchyard,

transformers, ete. wil] be kept ol deors. The turbogenerator, afl the electrical panels,
compressor, DCS control system., TG hall crane, ete. will be inside the building. This

building will have a good architetrura! view and this building will also be kept under
slight positive Prossure to avoid duit eniry,

-~ The complete RDF plant, MSW reeeiving area, palletizing area, fluff storage area, etc,
P will be housed in a building, whareas, the hot as generator, recyclable material
~ Storage area will be kept out door:

-~ - The general guidelines for the building design wil] be,

~ . !

g --._L-ﬁmﬂnptmmmi—_: B b
= ¢ To use colour, shapes and diffe ent
imernally and externally

i b kLI T TP
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tnilding .matcrials to give an acsthetic Mok
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In uddllmn green hx.lh will be dervel \p;-\ cinin g e coues ol plant mstallatue sl £l
-

¢ s abepulin miervals i onka e by

vumlu.:. al trees will be planted uhm-- h

acsthetic look in the plant. B
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".I(:.l (yenern) i ) .

Ihe Plant has been tehcen Al sy imtegrited MSW Processing Plunt, consisting of
e Wk e o, 9]

Ll alanuaely Priducing P
6.0 MW The Plant ha: e

eh dus:pned w ensure that the
all by products uf virious stiges thus redge
nieel the National Standards, The

features of the individual pro.

seniedy  wasg Uwer 1 an extent o)
e is maximum reutilization of
ing the effluents fo

following sub-sections briely mention specinl
©3s1ng plants and the Power Plant,

tout from the plajy o

16.2  Special Features of RDF Plunt

* The Plant has been designed to handle MSW with a minimal manyal intervention
c.g. there is no yard for sonieding the incoming garbage and hepce no yarg
segregation

* The incoming M

such as flies, mosquitoes, rodents ete.
Furthermore the raw MSW ;s not allowed

H

* Sound pollution is minimized by

isolating rotating machinery such as blowers etc
with suitable enclosed sound s

Ers.

: - S Y 3 ) )
| — ))))_).._,_ ¢

l-))))I).')))'))”’.)).,, "
y YY) '

Place/station will be provide

d with fresh air through air incomas
Furthermore, the dust emanat:

W raachinery and material transfer (A,
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awr ey SAAR Tmmma st PREESS 8

individun? dust aspimtion hoa Jsamd Jcang G e dust Te cuvvomogn o il
-w

plant. : G _ M#

nnng processing are vither e skl

‘ -

(

e Unwanted materinks including wwnt et il
wred items Tor their vtilzigton as s

(

in the plant or properly taker oul s e

materials 1o other reeycling industries £4 sho v, integrited inerl managemem s an

t «

important teature of the plant

o Adequate fuel back up has been prov dexd. 5o that the Power Plant can contink: v
run even during monsoon peried. whar: the arrival of the MSW itsell muy nut he

possible due to wet conditions.

163 Special Features of Powey Plant

In the power block, the plant and mashinery are conventional with proven truck
record for decades. In other words, there: i1 na speciud feature in the posver plant ulter
the steam is generated in the boilers. The only special feature in the power bloek is

boiler design to suit the type of fuel, in this casc RDI flulf. The boiler design will

O TR U G G O

take care of the following requirements;

e The steam cycle parameters have been chosen conservatively because of the
nature of fuel and the presence of Chlorine in the fuel. To avoid high temperature
corrosion, the stem cycle parameters have been fixed as 43 ata 415 Deg.C at boiler
outlet. The flue gas velocity acrosa the transfer surfaces will be conservatively

keptalSMisecto7M/sec, .

CC O

.

CC 0t

Lhaie B AL 204

e The corrosion effect during the buraing of RDF is very high and hence, the heat
absorption surfaces are designed o avoid high metal temperature zones.
Moteover, provision is made for refractory lining in the lower part of the furnace.

il _ W“MW osistio fucl.and-ils - -

= ash content apart from the metallurgy of gmfé comptlme:nts.

e R T
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* b s hlawny Sl aledianed o gihe care ol the sheky

e ol the ast
- Which gets deposanat iy

et

sguries in the BT s w0

S B s ter sectings
*  Ihe juel feeding se e s damipnest 1o Like cone of the v
Cnsure unintersupted o s of 1y fite)

he pressure and MImpatur: ol slcam eyele

is ulso kepl at g very conservalive

level 1o avoid the high tempaoiature vorrosion in the super heoter sections.

Staged combustion will b adopied in the fumnace to avoid NOx emission,

* Provision will be given in the fumace for chemical injection, to control emission

of 80x / NOy, Bag house aye provided (o reduce particulatc emission, The layout

make provision for introduction of scrubbers for controlling dioxins, SOy, etc. at a
later date.

* RO and DM plants are ens irag:d in the water treatment Plant of the power plunt
to generate DM water for bujler

* This power plant is geing to asn

exhaust from the turbine, The ste
which atmospheric air is passed (
little water,

air-cooled condensers for condensing .the stesm

Am i3 cooled using heat transfer surfaces across

hrough. The air-cooled condensers require very

that too only for cleaning purposes, Use of air-cooled condensers
reduces the water pollution due to blow down from large cooling towers,

B ————

. —————
* The power export is at 33kV level and the sub station 10 which the power is
connected is very near to the power plant,

e I, DS e smer m e a—— e o
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ANNEXURES | :

 TABLE-1{

FINANCIAL ANALYSIS

TABLE - 2 ANEICDATA FOR DESIGN

TABLE - 3 RDF HLANT: REQUIREMENT oF FIRE
FIGHTING EQUIPMENT

TABLE ~ 4 LIST OF SUPPLIERS
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Power Plant- Cost Detalls
- Deseription Quantity in Rz, Mn{
~ Mee_!m_:leal
' STG 1 42.00
Cooling Tower 1 6.60
~ Compressed Air Sym 3 130
~ Fire Fighting system Lot 440
Piping - Lot 3.80
- EOT crane )] 5.00
- 12.00
-~ ' Raw water pumips 2 0.70
DM transfer Pumps 2 0.35
-~ HVAC systam Lot 0.90}
Pumpe Lot 0.20
~ |
Ash Handling . 330
-~ [Fuel handling 1.70
: Sub -total 217.25
———— e ——— —-M
Ly Electrical . 18.00
~ 1Clvil ' 19-00%
Instrumentation
~ % 7.19
& 1% 2.40
o~
T 4%) + ) $% 11
rection & Commissloning _ 10% 1%
-~ Contingoacy 0% .
Total 304.90
~
Y
-~
~
Y
-~
-~
AOETAILED PROJECT REPORT




