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~hapter 4. Quunury & Characterisiics uf Sulid Wyse Geseroiend
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mvstc‘o-cnm'lml, ANALYSIS OF SOLID WASTE
Field luchUQanon surv 'ys

segregating®  them IS
different _ categories itk
plastic.  Paper,  rubla,
leather,. metals, inert .
organics has heen carried out [§
to -mssoss the physical [
characteristics of the MSW. &

intablcmhomd:olds,houls,templumdmukmeonm‘bmhighmc
wasts Shmhrlyinsummms,bmmndandeonmdmm

*fiséganic waste. THe e wasce ia mainly contributod Trom street sweeping and

drain clunmg aotmnes

Table 4.23 Phyml Chara:teristics of the Guwahati MSW

Source C Percenwilﬂ_mvhv. %) -
[Plastic Paper| Rubber, [Glass|Metals| Inert |Organic
; s Leather &
1 _Synthetics
[HIG 732 6.13 524
MIG _1°630] 719 433
LIG 657|623 3
Shims ] _659] 643 4.38

_ﬁ.‘%a& _ 6.7 6,65 4.55
ity &
i 10 6J 10.62

[Hotels g.12] 7.16| 13
Institations 16.35] 16.77 3.6
Temples 11.88] 10, 3.7
Adabari Bus

Stand 11.35 9.31[“ 10404 &
Nehru Park 18 11, 2.2
L’Tm

Collection

Points 6.13] 5.28 3.§l 1.95] 045 1.68 30,
L&_\ndﬁllSiu 4 8.39 9.14] 290 163 1254 614




ropir - 4, (uentity & Choraciey ssries of Sotid Warts Generared
e o e R g .,__‘..MW

It can be observed from the table 4 2. tha the physical characteristics of waste ’

reaching secondary collection point: tave a high organic content as majority of
recyclables are’collected by the ragp:ch ers and street sweeping and drain cleaning
waste docs not get mixed at this stage The low percentage of plastics and paper
can also be attributed by the foct that t:ere is usage of cairy bags made of bambgo
and coir and Jow usage of pap:r vhich is replaced with banena leaves for
wrapping and packaging.

Pysicsl Corpraddon of MSW

reveals that not all the street
waste and construction and
demolition wasts reaches the
landfill. Msjority of this |qem
waste is being disposed off 2
b indionting ove sy | P 10 e 10t W
of inert waste. Thus the 7
composition of waste coming out of the Guwahatl consists of w organic
componcnt of more than 60 per cet raixed with inerts (12-%).

L
0%
9%
L

Annexyre 4.9 Detailed Sheets of Phyrical Characteristics Sourcewise.

ChuniulpmperﬁesandyndforﬂzMSWi,ncluMmkwe,Cuboanm
Rnﬁo,CaloriﬁcValuengdhuwmmls.Thuewmdomtomhldnidonin
ﬁmﬁmgﬁuwmmﬁngmmby.mmmmmwﬂww
aunplubinﬂaemof“-&”&,%mﬁoiﬁntbwof9-32'mdthe
calorific valus is in the rangs of' 1000 - 1400 kealkg. C/N ratio is a direct
qummmofMSWinmeMﬂcvlhainh'
mmwmmlom.nmwmwmmmﬁmw
kwmmof&evmmﬁmwinitnhauWﬁthm
mmmmomemswmmuy.h&ow;wm
cdwiﬁcvalueofthamnﬂoﬁuﬁonktnbdmdthaﬂuwluuofo&w
cmmenmmalwukminluacmxt.mhuvymhmalnwdlwithiﬂbo
desirable ranges. These are shown in the Table 4.24 below. .

Table 4.24: Content of Heavy Metals

8. Value

No. Elements " )

1 Se 0.92

2 Cr 0.02 |

3 Po__ 0.11

4 cd 0.03

5 Cu 0.12

6 Zotneet| 042

7 Ni_ T onj .
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4.6 ' FUTURE GENERATION-rRENDS
Population Growth

Population growth in the CGivwhati Civ hos already been discussed.in Chapter- 2.
It can be seen that maximpur’ growth in the population of Guwshati has been
régistered- during the period '1971-2001, after becoming the state capital in 1972.

. Based on the geometric growth rate (Compounded Annyal Growth Rate) in the
model as disoussed tho master plan for Guwahati (Draft report), the medium
projection growth rate of 3.97 per cent per anoum has been adapted and used for
population distribution in the area.

The population of Guwahat it expected to grow from the 9.84 lakhs in 2006 to
26.06 lakhs by the year 2031.

Future MSW Generation Treswls

'The cansuniption of raw materlals and finished product by the commmity is
directly proportional to the Grous National Product (GNP) of the country. The
nolidwmoqmﬂﬁumdimcﬂypmpuﬁomlwthaqmdtyofmwhl
consumed and thus the incrense in per capita solid waste quantities would be
directly proportional to the pe- capita increase in GNP, Accordingly, solid waste
genention per capita has been calculated as follows,

. — - e s a4 0=
.

'Table 4.25 Generation Trends of Solid Waste in Guwahati

Yesr Population Per Capits Wasts Genorated, | |
, Generation, gmdsy | _ tonwday

2006 9,84 083 ____305.68 300.81
2011 11,95.734 327.47 41'3:34
2016 . 14,352,905 351.62 31087
202] 17,635,388 377,12 166576
2026 2145078 404.47 867.61 |
2031 26,06 429 433,80 : 1130.66

Baged on a study Popdation snd Vasls Generailen Troady

conducted 157 |{ tepmech] I oo

Urban o + 4 om

Development

Section Unit, Bast |g>™ | oo

Region of The

World Bank, the | ™[ “ '“!

relation between | xaa | P

] GNP mnd per capita r - - 2 4 ]

m msm'ﬁ‘z a6 an xm ‘_ m oaw am

- ¥ Wl. 1 rate ~= - Popition - Wa Graered, e

of 1.41 per comt per annum, Assuming this projection rates is projected that the per
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" capita generation (PCG) in Gbwabui will increase from 305 68 gm / day in 2006

1o 433.80 gm / day by the year 2931, end similarly the total waste generated
increases from 300.81 tons ! dey t2 1130.66 tons / day.

INTERPRETATIONS 4 MO i< ER INCES

3.

4.
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The Guwahati city is generating 317 TPD of MSW equivalent to 321 gms/
capita / day currently. This quentiry of the waste gencrated is lower than the
one estimated by other studies and as reported in secondary data available.
The collection of the wasle is also lawer than the reported one. Table 4.26
below depicts the waste balance of the city.

Table 4,26 Waste Balance

8, No. | Description
_1. | Totsl Waste Genernted (2

lenﬁg
317 TPD

3 Total Waste Generaton (2011) "~ 413 TPD

4. | Total Wasts Colleated (2006) 176 TPD

5. | Collection Efficiency : 598

6. | Orpaxic Levels 65-81%
LT A

8

9

1

Bulk Density 04 MTAT
C/N Ratio _9-32
Molsturo Lovels 64%

1000 - 1400 kealkg |
mmewnntadwmcnotmwhinglholmdﬁuhbmofrwycﬁng

activity by the rag pickers i the various locations or left unattended at various
stages of generation, collection and transportation.

Itisobmvedﬁntﬂ:eomaniclwehvuyatﬂwsmﬁonm at the
wasto receptacles / dhalaos and at the land fill site. They are the

highest at the dhalao lovel. This is plausible as the wastes wers not sorted oc
segregated at the gegeration souwsces. The waste reaching the
eonecﬁonpoinuldhalmiuomdandmwdbythcnzpkkmfor
mcyehbiuﬁkeplu&u«bags,bmues,mmimbwhn,mh.m,m
undﬁnal!ymemuﬁ:elmdﬁlkiaﬁmhqrmwodbythngpickn&
Abso, the inerts increass at the land fills as the construction and demolition and
drain silt, I
There is pot much difference in the quality of the waste in the various
categories of households (HIG, MIG, LIG, EWS & siums). The organic levels

mhthemga.ofﬁ?-ﬁB%.Asexpecwdthumﬂbmhoﬁelamdbmplu
has high organic conteat.

Maximum wasta is being generated :n the Zone 2, fouuwedbyZoLu 19&3,

Thore is a comelation between the nat calorific value end the molsture content
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of MSW, As there is h gh rwisture content additional energy is required g
convert the wet mass inte dry mass. This wouyld yltimately reduce the total
ampunt of energy that an be denved from MSW. Therefore, the option of
waste to energy is hot le~hnically vinble for Guwahati MSW,

7. The organic levels, moi.tre and the C/N ratio indicate that the waste is best
suited fgr composting.
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5.1

CHAPTER -5
COLLECTION &
TRANSPORTATION (C&T) PLAN

T2 T

=2

INTRODUCTION

The analysis and discussicus in the carlier chapters bring cut the fact that the
solid waste management in GMC will require modifications for tnore effective
mansgement. Despite spending substantial efforts, SWM services falls short of &
‘desired lovel’ -a level required to moet the prescribed standards and coverage as
indicated in the chapter thres. The comprehensive programme to address the
issues are framed considering the need 10 comply with the Municipal Solid Waste
(Mnmm & Handﬂng llnlu) 2000.

The broad framework undey uhtf:hthenmgcmtphnwmi:dunphnm

" the following:

» Progressively encourage asd enhance source segregation and Munllau of bio-
degradable and non bio-jeyradable wastes separataly at all premises

» Encoumge primary collection of waste with community participation

o Abolition of secondary open collection points /static bins with mobile storage
covered containers

. iegﬂuwmoqﬁngonanoedbmwhedule

AE

. Chupier - 3, Collrctive & Tronsporiothn (C&T) Plun dw
———— e e TV W T TR

] Notbdbwwwe!omachﬂnegrmdatprmmdmnduymlhcuon -

stages

¢ Transportation of waste in coverad vehicles. anmowuhmnnlloadpngof
wasto. '

. Avddingmlﬁphhandﬁngofwmwluwm'gmu;uﬁm,

transport, and minimising the exposurs during dispoasl

* Resgurce recovery as near to thnmmupoufblo@k'll’rhdple Recover,
denee.kum.mdkmcle)

) Sdupwuuumnnfadlihes

»  Construction of smitary landfill

* Enhancement of capacity bmldmg for staff and workers for eﬂ'ecnve

management
/-'N\X
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Building .meaningful and effzetis : partnership with Community, NGOs and
private entreprencurs

Developing effective cost recoveny system for financial wabiliﬁ* I

Developing MIS and regul.s mvan oring mechanisin

The optious for improvement in phy.ical, urganisationsl and financial terms are
discussed in the subsequeot chapters This chapter is organised 1o detail gyt the
collection and transportation plan

52 OVERVIEW OF THE RECOMMENDED C&T PLAN

Collection and transportstion, prpbablylhemaxpmsiveoomgonqnofthe
SWMopeiqﬁonreqnﬁuac&winvolvemtofﬁmdﬁzm,NGOsdeBOa.

- ammm e bl - S——————

Begides introduction of equipment and vehicles for minimum M

R e = -y i

exposure of waste, awaraness creation is the key in doveloping meaningful
partnerships. l‘hcmmesﬁpminmlsseclionfocmmiu}yonthemodeof
opuaﬂon,choieuofvohidemdequipmmumduﬁmnﬁmofthemqmmm
The soggestions are mainly for:

Promotion of the pracuce of scgrejsation and storage of waste at source in two
blm-ih'biodem-adablcwmandmlherformychblamu.aouto
facilitats an -organised and hierarchical System of waste collection and
dilpoulWMlcﬂingﬂzewastutoreachﬂxemsdhﬂmpﬁmmand
secondary collection stages, |

Orgt_anint_ionofdoortodoorikmbuidaoollwﬁonwith

on cost recovery hasismdminimizelhanmlﬂplehmdﬁngof
waste, improvement in the productivity of iabour and equipment

'Conwmsmﬁduﬁuphuhgmmw

Daily transpostation of organic waste /mixed ﬁvnte fo the \‘:ulmulntsito
, .
Need based transportation of inorganic and other dry wastes o landfill site

.Conuinaummuﬁonuaingabnph brydraulic system mounted vebicles

Awareness creation for segregution, storage at source

Mouitoring systein to increase tho productivity

| T'B_eprlt:poudsmdiscuuedindahiﬂ in the subsequent sections in this chapter |
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53 sscnzcknon AND STORAGE OF WASTE AT SOURCE

.Source segregation and siov agc is not the primary responsibility of the Mumclpal
Corporation. However, if 1his can be achieved, the waste quahry will improve
substantially and the w e roc:iing will be epsy and effective. 11 is realized that
in 8 heterogeneous society. with seversl layers of stratification, it is difficult to
achieve complete soucce seyrugstion. Though GMC does not have a direct role to
play in this regard, it can induce and facilitate segregation practices to a large
extent. It is therefore desirable to prioritize Segregation & Storage of wastes at the

" source irrespective of the area of generation so as to facilitale an-organized and
environmentally scceptable waste collection, processing and disposal system. |
Source sogregation of recyclables and biodogradables (organic waste) will not
only provide an efficient way for resource recovery, but will also substantially
reduce tho pressure and pollulion in Landfill sites. It is understood that
implexentation of such practices takes tims and requires significant cooperation
from the public. Howevés, initistion should bo made and efforts should be

diverted to_progreasively 1ncroase Wm Ty ere? pier
""" Commumity Participation indicaiea various actions that could be by GMC o

increass the publc participation for the managemant of SWM. The sections below
deal with iasues that need to be considered for sonrce segregation and various
options available 10 GMC tn implarent the system.

35.3.1 Segregation st sonrcs

Segrogation of the two different fractions of waste could be vadertaken with out
mixingbt:om.bmdirecﬂxdupmiﬁngtoihenpmblybhlhgumdwhen
genera

‘Table S.I:IM_SW Source Segregation - uﬁgoﬁﬂ
. Cﬁ 1. Food & Green wuste (wet waste) :
food, vegutable, fruit, meat, bome, fish waste, leaves, grass
Category 2. Recyciable & Non-blo-degradable (dyy waste)

Paper, Plastics, glass, metal. coramic, rubber, leather, mgs, used cloths, wood,
stone, sand, ash, thotmocol, stmw & packing materials -

However, it is not easy to implement source segrogation practices immediately. A
: wmmWGMCwnllummmmwmm
mmmmhm&mamemﬁmwﬂlmqmahedﬂw
mmmdabeuuhfutyle.

5.3.2 Storage atsource

Citizens could be encoursged to have separate storage facilities for food/blo-
degradables and recyclables/non-bio-degradables 5o s to ensure that no waste
goes o ground and a system of *Single handling’ is developed. -

A 3-bin system of storage of vwaste is suggosted by MoEF in i%slgu.ida lines of
solid wasto management. However, such a system of segregation in the initial

S
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stages of waste managemerit s diftic +lt for the Community 1o practice. However, a
single bin system could be enccuragad which can be vpgraded t a 2-bin system
progressively. In the single bin syster all the wastes are to be kept in a single bin.

As per the ‘2 Bin system of Solid Wr ste Storage a1 source’, each of the household

is encouraged to keep sopaon: 308 ¢ containers for Food/Gicen waste and
Recyc]ablqslN on-bio degradables,

The household bin for food & greea waste could be of 10-15 liters capacily made
of plastic / reinforced plastic / LDPE or metal, Bin or plastic bags may be used for
recyclables, non bio-degradables and domestic bazardous storage requirements,
Bins are preferred options as it is ofien diﬁnﬂtmlepmmmepluﬁcbag during
the waste processing and ¢ .Moreovu-,pluﬁcbagshweamming
expenditure, which is often difficult overcome ip a Jong run.

ulti-storied residances, Sommervial complexes, in addition to sorago facliics
in individuai Nﬁdmeulnbopatlf%uld%bg keep containers within their premjses
TR T COlEHa0 By B O (e bily, ~ o

Hotck,omeu.shopsmdmtamnuneedto adsquate nymber of bins with a
onpucityof:bqutﬁﬂﬁtumfminmbmyk‘:iﬂhgmm&rofmw
Municipal collection Jystem. Plastic HDPE or reinforced fibre-glass bing are
recommended for this purpose. Large premises generating quantities of 500 lit or
more may keep containers maiching tc the collection system in the arca.

Hospitals and Numsing bomes could uuoolowoodndbimlbaglﬂrm'u as/
specified in fhe Bio-n':edieal Waste

Construction & Demols tian (CAD) wuste has 10 bo stored at the of the
cmuuc&meitbqrhaﬁpawmublemhhmlndhubbe%w
ﬂmn,mﬁﬁeddispocdliblﬂtuorbyrmmbywﬂhg i A
wa&,hﬁnwahaﬁ,ﬂncwwmsminmuchdmmdforﬁlﬁngupthnhw
ly'hgﬂoodpmuu.NotmmhofC&Dwutuﬁndqummmcipd

GmquMwmmwmmummmdem
for

ﬂacpmposeorshmddhcdhvcﬂyhmdedommﬂn
uxivin;onpm-mﬁﬁaddnyu.

handover to collection crew dircetly,

Bachmuinveguabhandﬁuitmmketshouklmminbhsmdmmwa
large container / skip stationed for secondary storage,

JLAFS Ecosmart Lissired
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dort  Smp o .
Sweet 7 food VERGO R have 1 keep bins 19
municipal container. M&\@gc-hnuurunction
matching the Municipnl == :-"'"‘-%h-lr.

o alable ez o, . .
Peovision of switab W & p source is the
generators. The role of” =

_ IC will be mainly 19 create
people W“h 'hﬂ supporg

Se— .h____.%r-.!. Collectiun & T,

mﬂm’m CAT) Plen

sigre waste apg transfer to
halls shoyld keep farge Container

responsibility of individual
a

amongst the
A ¥ NGOs. Ag gp tion and Storage require high
degree of human awaremp o “ on the health angd eavironment M{:qof throwing
Waste on gTound, & CONL & gy, -od and concentrated effort is required top create thig
AWArensss. : :
anie 3 S S | W #-Bin System of Wasts Storage at Source
3 Ne Source  TTT——e 5 of ted waste ‘
Food & Green waste "Reeyelab & non-
blo-degradable
" Groe Cotor i " Yellow Biaa~
1.0 HomeHolds —— —— ._ 1015 Titres A bin or Fag of
plnsﬁc/mhxfomed Plastic/ | syitable size
: e | LOPE/metal bin with lid
2. Ho!cll&-m‘“r&h:eg 60 lifres cspacity- | A b o bag of
LDPE/HDPE bins suitable gize
3./Shops, offices & [ Suimbis 80t [A bin or bag oF
instinations exceeding 60 litras Suitable xize
: —_—
4. | Market Stalls T likes i A bin o bag of
I.DPB'HDPBfnrlb.lh Suitable gize
. ——_‘——-._______
5.| Mamrisge/town hayig Wheeled Big ! Skip A bin or bag o
. matching 1o Munjcipa] suitable s
6. | Hospitals, “un.ng aolimupqﬁtybhﬁar_.*:mm«pu
bomes Dob-in fectioyy food & Bio-medicy] Waste
biﬂ-domadabhwm Mgmt M&g
s Cﬂﬂlﬂ""_ Store 0 containery Store  “wity in
Demxlition waste of size ang ﬂpacityw Promises and
apeciﬂadhymm' ipality deposit N inhy the
: _ ito by the
body or to the
8.] Garden Wasta Store  with in [Deposit 7a lurge
Pramises/Synchronjze comumnity bin or to
n of gardens the municipa)
with the schedule of vehicle artiving on
‘-_Ju_rpgmiofpdmﬂecﬁm Wd«umtneddm
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1. Food & Green waste collection bins to have 100% spare capacity where a
daily collection system is empioyeu:

2. Recyclables and non ho-degridubies nre Benerally dry, therefore the storage
capacity istd0 be deciuud tassd ¢ 1 gencsation & frequency of collection of
individual generators

3. Newspapers, magazincs, glass bottles, plastics, metals, etc t‘; be stored
separately and sold /handed over 1o vendors directly. Municipality can engage

vendors at secondary storage fasility for procuring these materials from the
generators '

Since at present no source segregation is being practiced, to start with initially a
:hglobtnlyﬂamcgnbeadoptodm:dGMCahnllcm:wmmmﬂu
gmmmmwmnmﬁonmummdm

'the-iuimdinald:muandtwo-binl:memcmddbeimphnenmdumed
. .. . )
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PRIMARY COLLECTION

The job of primary collection is to be entrusted to private operator under PPP
format.

It was observed that thero is negligibic organized primary coliection gystem In
Guwabati except in & few residential colonjes which have their own initiative.

Differcat modes of improved collection sysiems being practiced in other cities are
briefly discussed bolow. Recommendations have been made on suitable system
considering the need & willingness of the people to pay for improved services

Opdions of primary collection _
The work of primary collection is {o be satrusted to private operator,

Deor to door Collection system: luthiuysmthccolleeﬁonvehidnuopou
close as possible to the entrance of the housc/establishment and individual

bousehold bin is picked up by a refuse collector from the premises, empties and
places the bin back st the same locativn

Itixmferublebhsvethbuyshmvrorkhgmduﬂwmgmﬁof

nﬁsbborhoodeommnnitywhemﬂwwmmmitymmplpyanﬁmcdhcuon
crow and oversees the operation,

Kerb Side Collection —Each houschokler puts out the wasto in bin/bag at the edge
of the pavement and later retrieves the bin, Tbe collection vehiolo passes at a set
time; collection crew empties it intn collection vehicle,

‘Block Collection — Block collection reduces stops for collection vehicls which
comos at a pro set time and place to collect the waste from dwellers that bring

ILAFS Ecormart Limliad
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their blmr and emply in the vetusle. The system reqmrec coordination Petwcen the
people and collection service bicause the refuse is not leh at the roadside as in
kerb side system .Thu crew niay use a bell or hom to inform the people around of
the vehicle arrival. Househ dcer delivers the waste at the time of collection

Bring System (Community Bin System)

In this the householder curries and deposits the waste in the community bin /
facility. It requires the cormunity bins to be placed at closer intervals, usually
100 m. The bins may have 0 be of 100 liter size if manual collection is employed
which will cover only 20-25 households. Large containers could be used in
markots and commercial complexes. Small container system mxyl have to be

discouraged due to possible thuft of container or tilting by rag pickers or stray
animals, '

The-organization of waste vollection cin be groatly simplified by the use of large

-..Soromunity containess. (o receive the wasta from primary _collection-employing.- -

short range transfor vehicles- containerized hand carts, tri-cycles, direct tipping
throe wheelers- operating docr to door, kerb-side orblockcollocﬁon.mm
will work efficiently provided the people are willing to pay for 10 door
system, t0 observe time schedule for Kerb / block collection. It is equally

important that the primary collection crew sticks to tima schedules and the GMC
organizes the timely removal of waste from the containers.

The bring system can not hw tolally eliminated as low income communities may
nqtbewmhgwpayfordwmdoorm.whﬂcothumblmmbema
access for vehicles. However considering the problems in placing small

commqnity bins, these communities muy be served by block colloctiqn employing
crew with zuto trailer.

Pdmmywﬂcdbn wehicles

Collection of waste requires different kinds of vehicles dapmding on the
qmﬁﬁuhwlved.andlhndhmuwmhntoboumud.m&mnip
conditious. The genaral critena for the design of collection vehjcles are:

. mvnhwlemmbenhlomrcachmﬂummonpomu-ﬂmkubside,
storago area.

* Loading beight from the sianding position to the container on the vehicle
should not be more than 1.5 m for ease of hand loading.

» Tipping should be possitile for fast emptying unless portable containers are
used '

* Transfer should not involve dumping of waste on the ground.

» Provision for covering the 1oad in the vehicle to prevent the load from being
blown off by the high

» Improved productivity by reducing loading, unloading time

ILAPS Scosmary Limited
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s Indigenoys, prodﬁction, low iminte wnce, service, spare availabijlity are other

hni:omt.comideraﬁmns : |
Choices of Primary collection vehicle

Hand carts: Suitable for high dens-ty areas with only smali quantity of waste
Begeratéd per iphabitant. It is suitable for smail residentia| neighborhoods as the
radius of operation is limited to asound | km, For the daily house to house
collection of waste, one number of six biz hand cart of 40-50 lits will be
equivalent.to 50 dwellings at § lits: dwe.ling/day .One collector with a hand cart of
containers can sarve bout 200 dwelling units. Hand cart is a suitabls choice for all
locations having gentle terrain.

Trl-eyclqudﬂ'uicyeluwithsixbin facility (as in hand carts) can operate on a
hguradjuﬁuhmdmmhuytmknﬁudfwmﬁumdmiﬂymdmﬁnl
ares whers the terrain is gentle, Coverage of more than 200 houses can be

mbewwmsm-soohmwnday.muoekmneﬁmmawy
collection can rapge from 800 to 1000,

Auto Trallers/tippers Three wheeled power driven Awto is the third option. It
can be fitted with high level tipping body (< 1.2 m) of 2 m’ capacity retaining the
lwhﬁmunahdmmmmmmkwmﬁdatwoﬁmcmﬁpgwbm
ofso-sonucapacuyoubouumumminundhpboxofabmtxm‘.nmp
boxcqnbemedmcoﬂeaprd;morbuﬂqmm,whid:m transferved

Dual tray Auto loader: Auto three wheeler with two trays (bins) of 0.75 m’ size,
Ihubinsmbedhcedyliﬁedmdempﬁodtocoﬂwﬁoanﬁdeydjmuy
emptying to collection vehicle, Secoadary storage may be eliminatsd. (Bin less
syatem)

‘Optlons for door-to-deor collection system

Whihdoorim-doorcouecﬁmisthemmidulloluﬁm.itrequi:ummpower,
collestion vehicle and community pedticipation. The cost of service depends o
participation

Opticns are:

a) GMC could identify a Privaie operator for door-lo~door collection and
pmuibomonﬂllycolbcﬁonchnyufordiffuentmodaofhmldl,
shops and establishments m.lnoti.ﬁestheaamo.'rhemmmmityplys
prescribed monthly collection cherges to agencies .who operates on an
agreement with GMC.

b) Resident Welfare Associations (RWA) and other user groups (Hotel owness

o pa—— .
._,:_ - - \\

14N Ecosmaort Limited
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Association, etc) directiy engnge crew and pay directly. This is typical
Commuynity managed sy=tem aml js in practice in many towns in our couniry,
but requires a committedi anproach from the comsmunity, The major adventage
will be the feel of ownership by the community, At present there are a few
community based mitiar ¢ and curvey reveals that there is an interest in the
community members to vrganise community managed collection system.

5.4.5 Community preferences ana willingness to pay

Finqlings' based on a study corducted in 1994-'95 on community preferences are [

shown in the Table 5.3 given below.
Table 5.3: Community preferences
Ares’ % preferring community | % preferring stop
: bin at aecessible distance ,
. -. . .|Henmbad ... iy B s o T G oy e e s B ZFTErry bt bt
[ProfesbnCalony | ___20 {7 g
Nw 38
Beliola 30 70,
Chenkuti Hill Side | 7 . [3]
' 93 7
Kanwachal 18 B2

Pension pars __80 20
¢ Report on survey of Urban Garboge in Guwahatl- Assam Sclence Tecknology &
Ewvironment Cowmeil.

Tablo 5.4 below showa the result; of the findings of the survey s done by picking

reprogentatjve samples from bouscholds falling under different social economic
. groups  ingluding slum dwollers apart from the survey of ocommercial

esthbljshments and large & medivm hotels by Ecosmart '

Table 54: Community willingness to pay

Category ; - Willingness tepay
, Yes . Ne

BIG 3% 27%
| MIG ; 54% 0 46%
 LIG et 3% 2%

Shim 14% 86%

al _10% 30%

Hotels C92% 08%

Sonxes : Survey & Awalysis

As per the survey, 60% of domestic generators mainly HIG and MIG are currently

interested in door step collection though it would be desirable to provide doorstep

collection service evem in the shans $o as to ensure that no waste on the

streets the However, the willingness 10 pay amongst the LIG and population

is the Jowest. Moreover, the slum population comprises of the ccondmically

. wukusecﬁonof&apopu}n;‘uﬂﬁdwymbeablcmpaymnwuacﬁon
r

IL&FS Keormart Limimd i =5 . 51
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charges. Thercfore is it recommande| that the though the collection is to t:«ei

operator on a negotiated basis,

Lhapiar - 5. Colfectian & Tramepurtotion {CAT) Flon
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undertaken by the private operator, GMC will pay collection charges to the

70 % of the respondents frois hi tels, commercial establishments and shops are
willing 1o pay for dyor sip collection aud hence they may be targeted througlh
door to door/kerbside collection. For svch establishments, the private operator will
collect the wastes from- generators and will collect the charges directly from them.

GMC will notify the collection charges to the generators.

Auto trailers and tippers are not recommended for collection considering the

higher capital and

opensting costs compared to carts & ftricycles. Hand

carts/tricycles with a capacity of 40 Jjt bins, six numbers will be operated. The
formerwouldbcopmtedinthedmmmandlaturinthcmediumllw

dengsity areas.

546
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Table 5.5: Primary collection from residential areas

Modeof | Arexofcollection | Primary Collection Secomdary
collection Vehlclqe_ Sorage |
Door to Resideutial colonies | I'ti-cycle with 6nos | 1 Bio-dogradable
Dogr high density in 40 lit capacity bins~ | in dumper
gentle termin 4 green color bips for oo?qtaim-
Bio-degradable 2. Non-
weste, 2 yellow color | biodegradable-
hins for recyclables ? ﬂ:dlw in
Commupity | Slume/LIG colonies Tricycles would sfor of
bin collect waste from waste collected
collection the community bins | by tricycles to
dumper
contaipers
Direct Hotels / restsurants / | Closed vehicle to Direct trapsport
Collection | Hospital-nen collect biodegradable. | to treatment
Systen | infectious yurd/laodfin |

1t is proposed that the capital investarent for the procyrement of the vehicles
hdﬁlngémmﬂ.tmkselcmdoﬁawoh(hom.mm)mudh
bornobyGMC.Thcouecﬁonsq-vicuthmughdoOtwdoorIkerbnidocoﬂecﬁm

can be done by the privats operator on cost recovery basis
Direct Collection System

Adirectand_upnnbeollcdionsym is recommended for
Hotels and Restaurants, Hospitals (non-infectious

i
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necessary capital ihveslth r

$ 18]
be carried out by privatem T e v7ouli be borme

by GMC ang aji the operationg shall
Perzlon, This system Would operate on & user fee bagis.
The hotels and restawra - "2y he direered 1o use tw System for the storg e
of foud waste and othe e ==c.clable nuerial Both the wastes should he Coliectud
separately in two =°mh-==‘=-.arunems in the vehicle, (The existing vehicle wijf pe
modified ;msgnﬂz)-b ale bicdegradable wasty ghoyis
plantlendfitl si =

i S %Wulabli waste may
directly. These operatiow—, o

cling industry
I'be done on 5 cost recavery
3.4.7 Direct Collection of budrim, basis,

U Garden waste,
Several houscholds gomry,

gucdent weekly o Farden wasts on aceouy of ing of
o lswns l;:it;l_%mm may be trimming
who have private .

Mwy - oa & Nlt!mov
PR A—smyi .

ard may be seeveq ety basis by
: & umd@yh.wm
3.4.8 Handltngofcommn.‘

As it is difficult for them
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Table 5.6: Primary Collection Vehicle: 7 lmplements Estimated >‘

Item —— 1 Quantity

-FColicetion by SWeepas I swebper Girg- — - "ESGHAISA In Sweeper ant

A, Door to door callection by tricycles-House holds e
Capac E? of Collection 'rricyzcsl_e____ _|'6 bins of 40 Titre capacity
Total Number of Households 10 be cuvered by

1576001 LEL AN i3 1 T

door to door collection system
Number of households covered by one !ricycle | 600
| Total tricycles Required :: s 262
B. Community Bin Collection a2 s

Totel Number of Households tn be covered | 67,000

| undec C ity Bin Collection

| Number of D.3$ Bins Required 60
Number of Bins Covered by One Tricy<l 6

of tricycles Required - 10
C. Comumercia} area — CoBection by sweepers

Source: Anatysls T

STREET SWEEPING

The whole sirect sweeping operstion will be entrusied by GMC to a private
operator and the cost of the operation will be paid by GMC on a negotiated rate, -

The two-tler system followed at present is less productive and loads to issues like

mmwmmofmmmmwmofm.mm
norms have to bo modified, since on an average the beat distances now allocated
are not in tune with those prescribed in MoEF Guidelines, nor need based.
Secoudty.ﬂwwhulbmuwnmdboxtmecnﬂusedbysweepeuhawmbc
repheedbymulﬂbinmmfmdimtumfuofmmmm

In order to improve the system, all the roads and lanes having habitation or
comuciﬂacﬁviﬁumyheuomedonndsybdnyhaﬁ;.l‘hismtybedouby
eaploying ooe person per 350 m in highly congested aress, 500 m in medium
denﬁtymund?ﬁmiplowdemltymmd_onwmmmbe
allocated for $00 mtr of road length which will eaable the sanitstion wotker to
chuthaMmdlhodnhsmvmknﬂy.lfmutoﬂbehom&okh,wmd
estnblishments are covered through door to door collection, bardly any domestic
waste is expected to be on the streets to be pi¢ked by the strect sweepers.

The tota] roed length (including BT, WBM and Barthen) in Guwahasii is sbout 639
ks, mmd;mutogormdlntotbminchymum.bmymin
mediom deasity ares, low dengity and fringe arcas and the requirement of
aweepers are worked out as per the MoEF norms as prosented in table 5.7,

The worker engaged in street sweepin; could be given a long handle hroom, metal
Piate and tray, and onc containerized handcart with 4 bins of 40 litre capacity

fL&FS Ecasmert Libilsed
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» each,so thnt the waste is transiened easily to clumpér containers.

The sww;ms should work wdividually in the beats allotted to them as per the
yardstick prescribed. Byt if h's arrangement is not feasible, they may be atlowed
1o work in pairs, carrying ots tic fuliowing:

. Swaeping two ‘single beat lengths

_  Collecting the sweeping ia handcan or tricycle

|
¢ Cleaning the drains which are leas than 60 cm wids in (e premises

¢ Carrying the drain cleanings

¢ Depouiting the sweeping & diuin cleanings in the nearby container .

e = o= Cleanip t cONtAING Wotiond With if MRS bR lE@gR T T Tt T
¢ Emptying litter bins in tho area

o Kerbside collection fron: shops/establishments along the road/street

Daily sweeping is also required along the main roads, commercial centres,
markets in high density wards — 25, 20, 18, 19, 29, 28, 30, 31, 32, 33, 27, 20, 21,
34, 15, 37, 38, 39, 36, 40, 41 and 4, Wards of medivm density — 14, 12, 11, 15, 16,
22, 23, 43, 24, 55md49myb¢survedwithalmmatadaysweepmg.whﬂo
nhe@wfmmmmwudsmybemmﬂnudaydmmam

Street cleaning needs to be lmdcmkmonllldaycinchldmgw.ndpnbbc
holidays with special focus on busy centres, markets, and tourist spots as under. -

(1) Parks & opeg spaces

(2) City centres - commervial avos & markets
(3) Bus terminals

(4) Roads eround Railway stutions

* In order to improve the system camyout inventory of all tho main roads, streets
and by-lanes and identify the beats for street sweeping and drain cleaning.

* Based on the road lengtn daia avaitable and the norms set out bry MoEF and
Government of India, it is estimated that Guwahbati could bave around 485
beats to be attended daily, 194 beats on alternate days, 200 twice in a week
and 27 once in a week and this schedule will require around 654 workers

» "Mmket arcas and busy commercial areas (city centro and denso areas) shall bo
meptulusttmccadnyandmwpmgwnldbemukmon&mdnyund

holidays also.
= WWIRS
| .. / ,m \
TATS Ecvemart Limited & 31
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“ Table 5.7 Distribution of Road J.eng h & Beat Allocation for Sireet Sweeping -
Activity . iE
Location ' Roag Beat | No. of | Frequency | Sweepers
' Length. | V.ength, | Beats of required -
A km __m =]l $“'¢l-'lm_
City Centre,  \ 17| 35000 | 485 [ All Scven 485 -
Commerciai and Days
Maurket Area and . -
Qther Important Arcasi . .
Medium Density ~ 97| 500.00| 1941  Alternate 97 -
Areas & Housing day #
Colonieg - / -
Low Density Areas _ | 150 750001 200 Twice s 67 -
- | Week -
Pringe areas 262 | 1000.00 262 Omcen 47 2
e weok . (et
soril Tl G s S EN N g v v T 696 / 5

works out to 730 sweepers.
Almmﬂmedculier.ﬂnentnmkofmdmingmlbo e awarded to

private contractor with capital investiment by GMC. GMC would
plyﬂ:ceommtanhbkfeefotthemnyhgwtthamofmdmg. |

551 quﬁ'mmdurt;adhﬂmmlformm

Bumbers of 40 fit bins, for colloction of sweepings and for kerb side colloction
froen shopa/offices. In addition 1o the cart, long handle broom, shovel and metal
tray, should be provided.

Table 5.3: Requirement of vehicles for slrect sweeping

CCCCCECEELEEEECL GGG

No of sweepers & Noofsweepers [ Neo of Other Implements
: Teams cart required
.| 730 Sweepers and 365 Long Handjed Brooms — 363
365 Tearps Shovels - 365 :
' Metal'fnys-%?
nemquumthwodedmnuﬂ:emwofmmwmformhhm K

IL&FS
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Provision of Dustbins

Thers is a significant flo wing population in and around Kamakhya temple and
oth-r major temples, marl 45 § i Fuavy bazoar and in the city centres. Litter bins
are proposed in these locations. Litter bins at a spacing of 100 meters.

Table 5.9: Requirement o 'litter ons

Area No of bins
Major temple preroises T 60
Open spaces, parks, bus stitions 40
Maket area d 50 i
' City centre area S0
[Tom e o

Emptyiag of litterbins can he undertaken by the sweepers in the respective areas,
Drain cleaning -

Atpmmtdnimmc%dbyengagingmmmmap
dmﬂdhmmyofmadmmwimeuc.}hwmﬁmmdthfumaﬁm
thgmm&drdnainﬂ:emmkipdmmmghlymlzmm

and 270 workers aro currendy employed for the The drain cleaning job needs
to be split in to: .2 b tow

. Smnudmimuptodoclnwidemdﬂcmwmm&udﬁdcdmﬁu)

which have 1o be attended by the s ing crew. shovels and
weep They will nge

. me_-muikol'uluningofﬁmmmuydrﬁmhbe
attended by currently engaged drain cleering team and the

vehicles and squipmenia, Shovels.mvatmconldbemedfultbeplmaof

drain cleening

. Pr&mmmnclenﬁngot‘nnjw(prhmy)mm-m is be
undertaken through contract arrangement. Mechanjsed dmmu
m@mmgofﬁummmuummmm

Each division may prepare detiled inventory of drains falling under the above
mmmmckmmmmmmmmmmm
bymedninclamingsqmlwillbe(ﬁswlyhlmtedtoﬂa
Jjob would also be assigned to the private coniractor at a suitahle fee.

Tho entite primary collection operation would be contracted to a private operator,
The private operator will rucover the collection cost partially from the generators

n&rs
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% /e
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and pertislly from GMC as given in tha
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abile below.

e

8.No.| Component Collection  cost| To be
: per annum (Rs. | recovered
- in Lakhs) from
1 Door to Door DNag fuuses wné U Houscholds
Colonies : 284.93 | as user fee
2 Door-to Door from Slums 728|GMC 7
3 Major Markets ~— 6.28 | Generators
F Street Sweeping 266.50| GMC__
5| Drain Cioan] 8.95| GMC
6 |Direct Collection from Holels, | Generators
Restaurants, Masringe hall, as User fee
Institutions etc. 2500
Collection = Cost bome by A i
tor 31621+
S -] m,h_ﬁmnhxamm | o T R e

) The collection cost shown above has bo:n estimated based on the expenditure on
O&M and manpower per apnum, This cost does not include any profit margin of
the private operator. .

56 SECONDARY COLLECTION |

A C A e

In order to prompte single handling system, it is desirable to discontinue the
current open and static coliection system. The available options are:

Bin-less system by transferring the wasts directly from 'y collection
vehicles to transport vehicles. High level of synchronization is lrequired to
operatiomalise this option to achieve timely amival of transport vehicle at pre-
determined Jocations for transfur. Frilure in timing often results in idling of
primary collection vehicle or cpen throwing of waste collected by primary

collection crew

Pmﬁhgmpbhmnteguluhmh-mmwhichmbo
emptied by a mechanical device fitted 10 transport vehjcle (refuse collectors)
or which can be loaded to vehicle chusis (dumper placer).

‘The options for secondary collection and transport are:

*

Prigary collection vehicle - transfer 1o continer st
(Container station), container transportation to process / disposal site

area

Primary collection vehicle — transfer to transport vehicle, transportation to
disposal site, 2o

In Iatter system, secondary collection points would be eliminated through a dirsct
vehiclo to vehicle transfer. Though this is 2o ideal sysiem, implementing the same

TRUE COPRY
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will encounter the followiag issues

* Loading to secondary cellectinn vehicle is manual and time consuming. Hence
vehicle idling will result in tow productivity

¢ Tipping vehicles used for secondary collection will have 19 be with dual tray
facility for segregated ccllectdon.

Hence vehicle to vehicle transfer system is not recommended, For secondary
storage facilities are to be developed are: '

* Wheeled containers 0i 0.5 v’ to 2 m® capacity and refuse collectors ~side or
rear loader of 6m’-15 m® capacities.

Dmpueqnuinamofz.Sm’w7m’anddmlotsindedumpuHﬁing

choaper and reliable altemative. Heuce the option recommended is dual loader and
3.5 ' containers at all collection points, Since the bulk waste generstion in most
of the roarkets and commertini centres are in the range of 1- 1.5 tons/day, large
singlo containers of capacity 5-7 m’ are not required.

Table 5.10: Zone wiss container requirements

Zone Waste | Countalners | Zone Waste Containers
Generated, | reguired Genernted, | required
Tens/day Tens/day
[ Zone1 | 3123 32 Zose 11 | 1032 11
Zone2 | 4025 4] 12 19.17 20
Zone3 | 2993 30 Zone 13 1732 13
Zoned | 325 4 Zono 14 3325 34
Zooe § 6.60 7 Zooo1S T~ 1936 20
Zowe 5 | 372 4| Zons16 | 1280 I3
| Zons 7 247 3 | Zona 17 13.53 14
 Zono8 | 463 5 Zone 18 332 4
Zoos 9 1241 (3 Zons 19 33.29 34
Zonel0] 996 10 Zovo20 ! 4762 | 48 L
Total | 14445 149 21048 216

The total container requiremcnts works out to the hme of 365 nimbers assuming
that the conteiner will be londed to 80% capacity on average (Table 5.10).This
estimation is based on the total generation and ing 100% collection. But in
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practice there will separation fur resyaling and there will be gther mgdes of
disposal. Hence the requirement is fur her broken down in to requirements for
organic and inorganic fractions to be cullected from soyrces scparately excluding
sources whete direct collection is rccommended, At Fancy Bazaar (2 bins), New
Market (1 bin), Ulubari Market {1 hin). Beltola Market (1 bin), Paltan Bazaar (1
bin), Kacharighst Bazaas [ Lis) wne wholesale fish mumket {} lbin). Exuu
container requirements to the tune of 15% are added to meet contingencies and

stand by requirements. Accordingly the stimsted requirement is 333 containers of
3.5 cubic meter capacity.

Container locations

All the existing waste storage bins / open points may be abolished and replaced by
neat dumpor containess of 3.5 m’ cupacity. There are 768 numbers secondary
collection points in the city. Some of the collection points receive only small
quantitics of wastes and some others are located at narrow road margins and

especially for the zones marked in red. None of thess sites are now provided with
platform and drainage facility. The site bas to be improved with such facilities.

The containerised stations shall bs provided with rwised, paved platform (with
drnhngefwiﬁty)hwingspacefwmdﬂuumminmmdmmdwiﬁ
pmpa'dninagcumsm.nnlpwiﬁmﬁom_mddnwingofmlnuimd
station is presemted in Annexure 5.2.
Inordettoavoidconmoverﬂowthefollowingmmumwbehkm:

. Sumclontcapacityfmmseonocontlinermtmtwoorﬁommy-be
pmvidedinplmlikemht)shaﬂdpuwidcupuﬂnuﬁmbdwam
arrival of waste, :

. Noﬁiythemhhm&ﬁﬁﬁunndcmmuﬁtybhﬁqﬂiﬂuamhble 80 that
public are aware and deposits thie wuste in the facility only

* Bring strict imposition by penalizing those who deposit out side

® To keep the conteiner premises clean, entrust responaibility to the sweeper in
tho area.

TRANSPORTATION

The strategics for improvement of waste collection and transportstion for GMC
winbebfonowmindependcntnnuponsymforeachofﬂwfouoﬁns:

* Dally trensportation of orgaric waste loaded in the comtainers to the
progeuingpknt

IL&F3 Econnart Limisd
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¢ Transportation of Non Hio-desadable wasts at regular intervals 1o the landfill

site based on waste acer:mulanen at every containerised station

+ Direcl tnusporiation [ Cotsitvdon und Demolition wasie and Dmain
Cleaning Waste to the kanelfi | site/ for land reclamation

® Dirsct trampoﬁation of hote., hospital (non infectigus), and diary|waste to the
processing plant

* Direct transportation of garden waste on pre-notified days from premiscs to
the compost plant ;

Direot transpartation of streat sweeping and drain oleaning wagts to Landfilk
site ,

- Fable- 5:11:-Container & leicle RM&'W‘CN#&E o
Transportation System

Sources Quantiiy, No. of Extra Vehicle Type
tonwday | Containers | Containers
Domestic 195 105 15| Dual Dumper
biodegradable - placer
Domestis non-bio | . 57 67 10| Dual Dumper
.degradable - M
Commercal & $5 65 10| Dual Dumper
Institutional placer
Small restsvrants 6 " 46 1| Dual Dumper
: placer
Large Mariets 10 10 * 2| Dual Dumper
placer
Street Sweepings & 48 48 8| Dual Dumper
| Drain Cloanings . placer
Tetal 381 46 ¥
Soarce; analysis :
Estimated total requirement is 347 contsiners out of which 215 containers will be
coloured green and nwbmuydluwmmdveomnicmdhuynklinm
fractions respectively.
Table 5.12: Lifting Schedule of Dumper Containers
Source Ne.of Number of Containers to be Lifted
Containers . Sun | Mon | Tres Wed | Thu | Fri [ 8at
Domestic 105 105 | 105| 105 105 105 108 | 105
Biodsgradable !
Domgstic Non- 67' 20 40 40| 40| 40{ 40] 40
Biodogradable
Commercial, " 65 65| 65| 65
= L1
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Restaurants &

Institutiona} _ .

[ Street sweep) a8 | 0481 361 36| 36] 361 36
"Murkels 1 Rl 10 Wl 10167 Tol 10
Total aoh) ) 268| 256| 256 2561 256 1 256
Vehicle trips | Lot b34 1287 128 125{ 1287 128
Source: Analysis : : . - -

The number of containers (o be {iRed wonid be sround 295 per day. The proposed
landfill / treatment site is 14 km from city center .Assuming average distance to be
covered by vehicle as 14 km, the num:ber of irips which can be operated in an
cight hour shift is worked owt.

Unloading first empty container ; 3 mins
Loadipg first loaded container : 5 mins’
" Unioading second ompty contsiner :  10mins
(Including travel time to nearest location)
Losding second loaded contsiner ;5 mins
Traveling time to landfill site s 40 miny
Time for unloading two conta
at treatment/disposal site: : 10 mins

Return to the city for second trip operation: 40 mins
In total 113 mins, 4 trips are possible in one shift.

Transportation of containers as per lifting schedule in Tabls 5.12 at rtoof 8 (4
kipa)mtninmpushiﬁ@omshiﬁperdaywonlquuhﬂve cles. Since
night shifts are possible this practice is recommended for city centre areas where
day tims operations will be hindered by beavy traffic. Around 118 containers
(40%) and another 177 doring the day time. 15 vehicles will be required for night
omﬁon.mnve!ﬁclualungwilhmothuﬂmoﬂwiubcinurﬂcefordny
ﬁmaopunﬁmmmopmﬁonwﬂlmdmemwmmﬁnmmmn
m:mbemAm!hu!O%vehieiumedmbeknptuMytumml\hbﬂhyof

sarvice. This will necessitate additiona) procurement of 4 vehicles and 26 dual
dumper placer vehicles,

5.7.1 Vehicle requirement for diract collection system

= Adbmmmmnmimqmismommdedformmm
Hotels apd Restaurants, Hospitals (Domestic Comsponent of BMW oaly),
Mamiage and Function halls, Construction Wasis, Hazardous Waste, and
waste from tourist and other places. ;

. Wmﬁmthcumu_shmﬂdbeconecwddkwuyﬁomdummd
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transported 1o compdit plam This system will require 6 hydraulic tipping
uucks for direct coliection and 2 commercial tippers for consiryction &
demalition waste from existing Neet.

="
234%

Talle 5.13: Contuner g0 o o Boguicinens for Propused Diréet Collection
System . ' |
Source Quantity, Requirement
tons/day
Hotels 12.08 4 cavered tipping trucks |
} Hospitals - 4.11 2 covered tipping trucks
Construction 2.50 commercial tippers
Source: onalyais Vi

Table 5.14: Summary of vekiole & equipment requirements

--HDesarption-- —- . .. . . L o eme—— - Number-
| 'I‘ticycluévith&numbmdﬂlitbins(DoortoDoarConeedon) 262
Tricyeles with 6 numbers 40 Jit bins (Collection from Slums) 10
Containerised Casts with 3 urbers 40 lit bins (Steet Sweeping) " 340
Dumper Containers of 3.5 o7 capacity : 347
Paved Container stations 215
Dumper placers : 26
Modified tipping tracks Tipping trucks for Direct Collection 45
Tipping truck for constructian waste collection 2
Seonrce: Analysis
VERICLE MAINTENANCE

Workahop is the backboro of the s0lid wastn mansgement system. Generally,
workshops nun by the municipal sutharity are not in a position to maintain 80%
Wmhm&ltmhlbcdoﬁabhhmmmmmm

majntenance of the vehicle. Alternately, the workshop has to be upgraded with
facilities to attend: At

containers. A achedule ghall be prepered for daily checking, moathly checking

* Proventive maintenance of vehicles, land fill equipments hand carts, bins &
and checking and repairs, rephnmu.ulpedlﬂod'bytba

® Recovery vehicle for sttending break downs

¢ Stock of essentinl spares, tyres, oil, auto electric items, hoses and pipes of
hydraulic systems

- L wio ﬁ{g/ﬂ&\\\ O i
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* Battery chargers, tyre inflaters. vulc inising focilities
¢ Welding qhits. both electricel a1d gis welding

s Afr ct;mpressu; & watel sy astag §iicn

L .Trained staff <

Since the fleet contains hydranlic vehicles & earth moviag machjoeries, the staff
should be well trained to repair snd maintain those or such works have to be
contracted out to manufacturers' authorised persons. However warkshop technical
staff should have basic treining to handle repairs of all typo of vehicles. As there is
enough staff except auto electricinns, no sdditional man power is necessary,

lpo:degtomW&econdiﬁpnafﬁme vehicles, a day to day service and

amrerm ey e .. UDkEED_ O vehicloa is_also heing woommended, Fort this pumose a _smalt .

followingﬁmcﬁmiswbemblished.rhodﬁmofmhvdﬁclchummhmiu
mﬂhammﬂbedhrmmu&emdofw&ymmumﬁn
maintenance programs have to be artended oven if drivers’ report contains no

&

specific complaint. It is important to keep stock of sparcs required for the
preventive maintenance,

* Washing, greasing, servicing as per schedule

¢ Water topping in the radiator

. Engipeoﬂm

. Axrpuummtym

* Checking oil level of the hydrautic svstom

® Check leakage of oil and change oil seal if required

L] Checklijrdrwﬁcopmﬁon.wlmsm

° hﬁmra_ubolecuicmﬂu.

. Bntbuyehech‘ng,cbnginguc.

The working of the preventive inaintcnance should be devised on. the
Momﬁouofﬂmv&iclcmamfnmm(daﬂy.wg:ﬂy.aﬁumm
mmm.ﬂuhvehklelequipmmlshouldhwiumhhuxyofdomg
ptovidituduaihofpmchau,apeoiﬁmﬁm, deployment and use, maintenance
work dons, all costs,

Mnjmlep!h!ﬂ\'ehichpedodical servicing works have to be contracted out to

ILAFS Eoasmart Limbed
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The containers made ol n il steei i not ke
a year) preferably with anti

clirrate of Guwahati,

It is proposed to upgrade the Jcilities in t}
and civil-infrastructure. The O&%M operations includi
is responsibility of the Pri vate Operator at its own cost,

e aroma

MANPOWER REQUIREMIENTS

2

Chupter - 5. Colfeviion & Trampurtolion (CATS t% 9
Ty T LR T T an LRI [ e Sy T

private _agén¢fes or to the @lhnmed vehicle dealers/servige cenire.

pt clean and regularly 'palnteql (twice in
comakive paint will get corrpded in the humid and wet

1e garage in terms of both equipments
ng the maintenance of garage

¥ The manpower reqpirement:: estimated here ars for the following categom =

Table 5.14: S;wm drin clemners, drivers, helpers, primary collection crow

ILAFS Ecosmcrs Limised |

B s T TR S SR i ——tm e m e s
Category Waorkers Nature of work Remarks. |
il trg@ired
 Primary collection 3
Tricycle @ <726 7 | Door to Door Capital cost © be
‘persons/vehicle 3. =" | Collettion" bomes by GMC,
. ) A ; collectioa to  be
carried oyt by private
oporator who in turn
would recover the
: cost from the
— |
Tricyelo @ 2, (”/y Collection from ital expenses to
personstvehicle ; Community Bin bome by GMC.
(Collection from | . The Q&M cost to be
Stoms) . bome by the private
Sweepers T 738 . | Rosd and open space | To Do contracied out
’ [\ = /| veeping a0d kesb{by GMC to the
sidocollection | private operator  af
Dralo clesners 15 | 180 Cloaring of drains To be conimacted out
eachZone ﬁ{ : by GMC to, the V
[ Divect cooction : - '
- [ Hotels 7 hospitals @ 3 13 | Colloction from | Capital cost to be |
nacn / vehicle /mhalnd loading | bome by GMC,
to vehicles ¥ o be
Constraction ‘wasto o |
- 7
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collection ihe private operator,
iy cost recovery from
- == ] tbe generator.
Secondary storage Hy i 53
Workers @ | worker /4 S, tlenn the comtainer [ To be provided by
stations ethees  and  keep : the privale operalgr,
v ith ow spilling and | cost reqovery from
- cverl]ow
Total - 1104 2 Y78 aorkers to be
. provided by the
private operalor, cost
recovery from GMC
Traasportation < R P
Drivers _ :
Dumper placer 37  Opemic  night/day | The capital cost of
. , trips ) equipment 4o be
; provided- by GMC.
O&M and man
i et ) N T T Tpowes o by e
private operator who
in tm ‘would
recover the cost from
| GMC..
Direct collection [ The capital cost of
vehicles : equipment to  be
provided by GMC.
O&M apnd men
power cost by the
private operstor who
in  tmm  would
recover the cost from
GMC .
Total -Drivers & - Private operator
Helpars for Dmin 5 Private operation
clesning of Large
'ﬁ ~ Dumper| 37 Private operation
Placers
_Total heipers ® | Privaic operation |

¢ The total operation is to be
the private operator.

® Bypﬁvuﬁ,zipgﬂnopmﬂonofnmpqmﬁmubehgﬂmcm.mwmthe

pﬁvaﬁudmdthemmmilbbapmﬂdpdby

macthntobcmodiﬁedwim;nwﬁionforoontﬁndndumpomﬁon.

COST ESTIMATES

Ths total cepital cost for proposed <ollection and
includes the costs of primary collection, street secandary
transportation as shown in Table 3.16 given below. This capital

transportation systeru in the city

storege,

ILAFS Ecasmart Limited * *
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cost would be
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enticely borne by GM{. atrd the collection works would be contracted out to

private operator. The private np=rator will bear the Q&M cost for the life time of
the equipment as decldcd by GMC

lnaddmto\haahove.ﬁmksMUboreqmmdmhmpont,hewm(dmn
cleaning, from cormmercial places etc) directly to the processing facility site. The
frucks could be hired by the oporator from the market. This cost has not been
included above. Bowever, it has been proposed that GMC will pay transportation
&emnnopmmmcommﬂmngoftheumhhmchldedmmm

of the collection and transportation scheme for the Guwahati city is proscated

bolow:

Capital Cost for collection wnd transportation (
+ to be bome by GMC
Collection Cost to be recovered from generators by

 the operator (Primary + Direct Collection)
Collection cost 1o be recovered from GMC by the
operator (Primary + Direct Collection) :
‘Collection Cost to be recoverd fiom GMC by the

L operator (Secondary Collection nad Transportation)

The detailed specifications and the drawings for the C&T equipments and vehicles
are given in Annexure 5.2.

Rs. 316.20 Lakhs

Rs. 282.70 Lakhs

Rs. 199.17 Lakhs

ILAPS Ecosmart Lbaiied
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Rs. $93.30 Lakhs |

dl

S
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" Tahle 3.16: Cuost l.:. TR I t: eposed Collection and Transporiation
System |
Total
Quantity
8 . " Cast per expenditure (in
No Itewn of expendituie ‘;:;::::’r:;) unit (Rs) Rs takhs)
1. - | Containerized tricycles 262 15,000 39,30,000
{Dogr 1o Door Collect.0i))
2. | Containerized tricycles 19 15,000 1,50,000
n from Stums) .
3. Containerised Carts (Sirvot 365 12,000 ‘ 43,830,000
Swooping) =
‘& | 'Whel tairows for diin 180 | 3000008
cleaging
5. | Litior bins ' 200 4,00,000
6. Dumper piacer conteiivers 347 45,000 1,56,15,000
of3.3cum -
7.  Concreie flooring umi'r 215 5 35,376 ©1,15,58,40
the bina
8. ' | Domper placer vehicles 26 )/ 12,50,000 3,25,00,000
{twin container lifting
device) :
Costa to ba borne by 3 ' $93.30,340
GMC - !
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CHAPTER -6
" IDENTIF ICATION OF MUNICIPAL
SQLID WASTE PROC ESSING TECHNOLOGIES

S T 2 TR Y S

SlasE Tr=—

MSW MANAGEMENT TEC'HN]QUES

T here are several MSW manageneni technologies, which are being followed in

various parts of the world. Besides zource reduction, reuse and recycling, broad
categorics of available technologies for processing MSW ase mentioned balow;

. Thonnnl Processing Technologies
¢ Bioglogical Procossing Techmologies _

o v own m—— W v el - e e e e e . A e W eemrerw Y M 1 em e W LR -

s Phyzical Processing Technologies .

Tablo 6.1 shows the techuologies expressed in terms of the three major groups
{thermal, biological & physical} that have been considered for evaluation pmpoae
for processing MSW of Guwidhati.

Table 6.1z List of Identified MSW Proceasing Technologies

Waste Procesting Techmology Group Waste Processing Tochnelogy
Thermasl Processing Tochnologies

Incinaration (Mass burn)
 Pyrolyms

Pyrolysis / Gasification
Plasms Arc Gas )

. ]
Anasrobis Digestion

| Landfill as Bioceactor (Biovesactor
Landfill)

Blelogieal Processing Technologies

Physical Processing Technologies

WMMM(B_D_F)
Dmiﬁoahm / Pollmﬁon

7
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62 THERMAL PROCESSING TECH NOLOGIES

Thermal technologies aro those 1echiologies that operate al temperatures greater
than 200°C and have higher reaction rates. They typically operate ina temperatyre
range of 375°C to 5,500°C. Thermal technologies include advanced thermal
recycliog (3 state-of-the-ut Jawi of wiste w-energy fucilities) and thertnul
conversion (a process thal converts the organic carbon based portion of the MSW i

waste stream into a synthetic gus which is subsequently used to produce products '
such as electricity, chemicals, or yreer fuels),

These technologies are briefly describid below.
6.2.1 Incineration |

Mass-bum systems ace the predominant form of the MSW incineration. Mass-
bum zystems g;nemlly consist of either two or three incineration units moging in

. capacity from S0 to 1,000 tons per day; thus, ficility capacity riges flom about. -
IOO"B%.OOO tons per day. It involves combustion ofmpme?:r minimally .
processed refuse. The major components of a mass bwrn facility ipclude; 1))
Refuse recciving, bandling, and storage systems; (2) Combustion and steam
generation systom (= boiler); (3) Fiue gas cleaning system; (4) Power generation
equipment (steam turbine and generator); (5) Condenser cooling water system;
and (6) Residue hauling and storage system.

6.22 Fyrolnls

In Pyrolysis, at high temperatures of 700°C to 1200 °C, thermal degradation of -
! orgapic carbon-based materials is achieved through the use of an indjrect, external
mmofheaginmeabnnceorﬂmosteomplehnbsqceof&umgm.'m
tquauydmpommddﬁvesofrﬂwvohﬁlaporﬁwofﬂumniommim, "
resulting in a syngas composed primarily of hydrogea (H,), carbon monoxide
(CO), carbon dioxide (CO;), and methune (CHy). Some of the volatils com:
fmmmmdoﬂ.whhhcmhemmovedmdmeduaﬁnl.mwt?ymlyd:
systems are closed systems and there ave no waste gases or air emission sources (if
tho syngas is combusted to produce clectricity; the power system will have air
emiﬁmthmghl:uckmdairumiuimcomolm). cooling and
cleaning i emission control systems, the syngss can be utilized in boilers, gas
turboes, or intermal combustion eagines to generate electricity or vsed as raw
stock in chemical industrics.. Tho balance of the organic materials that are not
volatile, of liquid thet is left as a char material, can be further peocessed or used
wmmmm(mﬁmudm).mmmmum
ash that requires disposal, although some pyrolysis ash can be used for
manufiacturing brick ihaterials,

62.3 Gusification |
In the Gasification process, thermnl conversion of organic carbon besed materinis
is achieved in the presence of internally produced heat, typically at temperatures
of 660°C to 1800°C, aud in a limited supply of airfoxygen (less than
stoichiometric, or less than is nceded for complete combustion) to produce a

Cre Gt
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syngas composed primnarily of Ha and CO. Inorganic materials are converied
cither to bottom ash (low-temperature gasification) or to a solid, vitreous slag
{high temperature gasification that operates above the melting temperature of
inorganic components). Som: of the oxygen injected into the system is used in
wactio.s that produce fr.at, § - that Pyrolysis {endothermic) gasification reactions
can initiate; after which, the exothermic reactions control and cause the
gasification process to he salf-susisining. Muost pasification systems, like
Pyrolysis, are closed systems an<l do not generate waste gases or air emission
sgurces during the gasification phase. After cooling and cleaning in emission
coatrol systems, the syngas can be utilized in boilers, gas turbines, or internal
combustion engines to genersis clectricity, or to make chemicals,

Plasma Arc Gagification
In Plasma Arc Gasification process, nlmnﬁng current (AC) and/or direct curvent

MulwﬁdqummmmmwaemmmMor
oxygan/air _injection . (less- than stoichiometric), —to.-producs- an—

conducting gas (a plasma) typicsily at temperstures greatsr than 2,200°C. This

system comverts organic carhon-tasod materials, including tar, oil, and char, to
Woompaedpnmﬂyofﬂzandcommmm solid,
vitrecus siag. Like Pyrolysis and conventional OCasification, Plasma Arc
Gasification is a closed system: therefore there are no wastp gases

and no
emission sources in the Plesrua Arc Gasification process. After cooling and
mmmmlmtmmewwwplnum
gasification can be utitized in boilers, gas turbines, or intpmal enginas
to gemerats electricity or to make chemicals, The final emizsion are CO;

and water, mmmaoxmmmzmmmmmmm
thm&armmdadUSE?AorEUmaonnm

BIOLOGICAL PROCESSING TECHNOLOGIES

Bwbgiwmhmhmﬂmumhmrwmdlmmm
Biological processing technologies are fpcused on the conversion of organics in
the. MEW, MSW consists of dry matter and moisture. The dry matter further
consists of organics (i.e., whose molecules are carbon-based), and minerals, also
refecred to a8 the ash fraction. The orgenics can be further subdivided into
biodegradables or refractory organics, sach ss food wuste, snd non-
biodegradables, such as plastic. Biological technologies ¢an only comvert
bicdegradables component of the MSW. Byproducts can vary, which. include:
daotidly.eomputmdchmmls.
Various biological processing technologies are briofly described below.

Composting

Composting is a natural micro-biological process where bactaria break down the
organic fractions of the MSW mrmmmnedmdiﬂmtapmdmaa
pathogen-froe material called “Compost™ that can be used for potting soil, soil
mmdmnh(foruanmle.tulightonmdimpmwthaaoﬂmm clay soils),
and mujch. The microbes, fungi, nnd macro-organisms that contribute to this

; PN .
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biological decomposition are general y acrobic. A mixtyre of grganic materials is
placed inlo one or more piles (windrows), and the natyral microbial actipn will
cause the pile to heat up to 65-30"C killing mest. pathogens and weed seeds. A
properly designéd compost heap will reach 70°C within 6 1010 days, ang slowly
cool. off back to ambient terpurutures as the biolggical decomposition is
completed. Systemalic wrany [ the waatenial, which mixes the dilferem
components and aerates the mixiun:, generally sccelerates the process of breaking
down the organic fraction, and! a propes carbon/nitrogen balsnce (carbon to
nittogen or C/N ratio of 20:1) in the feadstock insures compicte. and rapid
composting. The composting proce:is takes from 17 to 180 days. '

There are two fundamental types of composting techniques: open or windrow
composting, which is done out of doors with simple equipment and is a slower
process, and enclosed system composting, where tho composting is performed in
some enclosure (e.g., & tank, a box, 1 container or a vossel).

Anaerobic Digestion

o S e rw Gua——— - . B

In anserobic digestion (AD), bivdegradable material i8 converted by a serics of
bldﬂhgmupahtomemmemdcoz.Aﬁmmupbluanhrgemﬂmic
mnlecu!uimamllmiulikomm.mmpismfwedbashydmlyﬁs.
Another group of bacteria converts the resulting smaller molecules into volatile
fnnynnid;.mﬁﬂym&.bunhohydmgm(ﬂ;)md%.ﬁhmisuﬂod
addiﬁuhmmmnpofmmmcme&mmormogm
mm(memmmmmmmmco,m
Mmmhmdbﬁnlboﬂmwmmmﬁwmmw
mmlnaddiﬁonhbiogu.amnbhbimvuﬁonmam
consisting of iporganics, non-degradsble organics, nondegraded biodegradables,
mm'ﬁmuufmuwa:mmpmuwyﬁuor
objectionable materials like colorful piustic, this residue can have market value as
compostApmqmiulsorefemdmnsBiomcﬂnmﬁmmcm.

Bioreacior Landfill

Abiuﬂcmtlmdﬂuisawulmdﬁnhignedmdopenudwnhihoobjwuwpﬂ
eouvuﬁngmdmbﬂhhgbiodcmmdablentgaﬂceomofmmwﬂhin
8 reasonable' time frame by enhancing the miczoblological decomposition
mmmmﬁgﬁﬁmﬁymmemofwm
Wﬁummmnu-mmwmwmm
ownomhamvmgimdwulmdﬁllswﬂhﬁmh&h ‘eans
thuludﬁum-mdleﬂm:ﬂniésimmmmgedwdmh gemeration
(twmtybth&tyyun)mﬂlhmunyfnﬂmofhamhimmmﬂﬁl
ﬁmmﬂnﬂmﬂhew&omwnhlpoﬂuﬁm%hbeﬁawmry
including increased total gas available formergmmdhuuudmhom
mmmmwmmmmmmmmmmm
hadhinumedeommmitynccqmmeoﬁhi;mteuhmm.Mmgmtof
a8 bioreactor landfill requires a different opemating protocol to cooventional
lmdﬁns.Liquidaddiﬁoumdmckcuhﬁpnh&utinglemuimpumwiﬁmﬂ
variable to enhance the microbiological decomposition processes, Other strategies

ILAFS Ecormart Limlted
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64.2
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can also be used 10 optimise vhe siabilization process, including waste shredding,
pH adjusiment, nutrient addition and temperature management,

PHYSICAL PROCESSING TECHNOLOGIES

Physical technologies involv: altering the physical characteristics of the MSW
feodstock. Tho MSW is subjected to various physical processes that reduce the
quantity of total feedstock, increase its heating value, and provide a feedstock. It
may be densified or palletized into homogeneous fuel pellets and transported and
combusted as a supplementary fuel in utility boilers. These technologies are
briefty described below.

Refused Derived Fuel

The RDF process typically includes thorough pre-separation of recyclables,
shredding, drying, and densification to make a product that is easily handled.
Glazs and plastica are removed through manual picking and by commercislly
available separation devices. This is followed by shredding to reduce the size of
the remaining feedstock to about eight inches or less, for further processing and
handling. Magnetic separutois an: used to remove ferrous metals. Eddy-current
separators aro used for alumitwrn and other non-ferrous metals. The resulting
matorial coniains maostly food waswes, non-separated paper, some plastics
(recyclable and non-recyclable), green wastes, wood, and other materials. Drying
to leas than 12% moistwre is typically accomplished through the use of forced-
draft air. Additional sieving and olassificstion equipment may be utilized to
increase the removal of contaminants. After drying, the material often undergoes
densification processing such as pelletizing to produce a pellet that can be handled
with typleal conveying equipment and fed through buakers and feeders. The RDF
can be immediately combustsd on-site or transported to another facility for
urming alone, of with other fucls The densification is even more important whea
RDF is trensparted off-silo 10 another facility, in order to rednce velumes being
trangported, RDF is ofien uscd in waste to energy plants as the primary or
supplemental feedstock, or co-fired with coal ar other. fuels in power plants, in
kilns of cement plants, snd with other fuels for industrial steam production.

Mechanical Separation

Mechanical separation is utilized for removing specific materials or contaminantn

from tho inlet MSW stream as a part of tha pre-reatment process. Contaminants
mmcludammmﬁmmddemohﬁon(cw)debﬂs.&u.dh.wetm,

mmmuan.ndﬁmmwiahamcdly MSW reaching the dumping sites

~ e _is unsegregated and mixed containing C&D debris and other contaminmnts.

Therefore, it is essential to remove thess contaminats from the incoming MSW by
mechanical. separation before proceasing the waste finther by either biological,
physical and thermal technologles (sxcept Plasma Arc Technology). .

However, in the Guwnbsti city, inost ofﬂuC&Ddebxis(moulthﬂ%)is|
reused, and the ragpickerss take away most of the recyclable material at the
collection points only. Thersfore, the MSW reaching the dumping grounds dees
not require the claborate mechunical seperstion process. This MSW has high

JLAFS Evanuart Liviied
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organic content, fit to be dirccily 18ed for various technologies after manual
sorting only.

Size Reducilion

Size reduction is often rufdive.. 1w alo v (B awre cfficient und easive handling of
materials, particularly when the feed stresm is to be used in follow-pn processes..
Sizing processes include passive moving, and vibrating screens and!trommels. In
order to reduce the size of the 2niire stream, or portions of it, mechanical
equipment, such as shredders, is tilized. This allows for other physical processes,
such as dryers, magnetic and ¢ddy curtent scparators, and densification equipment
1o work more efficiently. Magnelic and eddy current separators may be installed
both yp- and down-stream of shrodders to increases the recovery of metals.

SELECTION OF THE MOST SUITABLE TECENOLOGY mrr

GUWAHATI

vy

While identifying and selecting the technologies for Guwahati, following
considerations have been kept pmamount:

* The technology is suitable to lreat the waste charecteristica of Guwahati, in an
environmentally sustainable manncr;

e The techinology meets the regulatory requirements (L.e., confirms to the MSW

Rules, 2000 requirements) anl is socially acceptable with miniroum impacts to
thcgvi_:mentmdeiﬁm;md

] WWIogthbnomiulmdmmuﬁdlywdhi:h

¢ Land availability and its sujtability

Tacknobyw&ﬁuh
Abdefmhnoloymingmelhndolouhpmmtedinnnnﬁ.l.um

Induﬂmthnemainmwuﬁmcriminhwaboenmedbidmﬁfypomﬁql
technologies that could meet the GMC objectives. '

The following technology screening criteria / filters have been establishod:

. Techlohnnmhﬂﬁymumﬂenbnohﬁuthnmmmmﬁmuy
for large scale application for MSW and could be considered without
reservations for Guwahati

¢ Environmeatal and Secial Acceptability Criterin: Technologies that have
mhﬁnmmhmulmdmialimpnm,mdemfomwmomqu
requiremants (MSW Rules, 2000)

* Waste Sultability Criteria: Technologies that are suitable for MSW
characteristics of Guwahati.
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" Figure 6.1: Waste Pmc-ess Tu.hnulcgy Szlection Objectives for Treating Guwahati

’

+ ¢ Trogtmant Technology, :ya,, ;

ety pn Sukable MS'W

Sunnm Criteria

The criteris described above have bsen spplied to mhqfﬂu:
technologies (except mechanical separations and size reduction)
whlnhwuﬂdbuwuedfu'wudﬂorﬁnnlulecﬁon.PhyacﬂT liko
whmcﬂmﬁmmdsizaredmﬁontecbmlogiummﬁduedpm—
processing technologies and therefora have not been considered for ovatustion and

screening.

652 Technology Reliability Criteris

As a first stop towards techaclogy soloction, the ideatified technologies have been
wmmmmwfwmwmzmmmly The roliable
techoologies withoul researvations for large scalo application for MSW for
Guw&aﬂhnbmuﬁdemml.mhmmnymWom
that require some caution for use in Guwahati from the point of

uophiswﬂonofthetenhmlogyoncalaofappnmﬁmhne

1
Ei

21'hotechmolog|.¢sﬂmdonothtvu|doqnmtrlckrmd

interpatiopally end can not be considered for Guwahati have

Catogory 3.

Ej
y
L

The results of this ovaluatian are presentsd on Table 6.2,




Operations "

Tachr olagics with respect to Potential Reliability of

S.
No.

Technology
Category .

Comments

Category 1 — Internativna

L.

Bioreactor Landfill !

Iy Preven ngd Easy to Implewent iu Ingla —_“)h

A numbsr of installations with capacities over 5000
ton3 per day are in operation in US. Though no such
landfill is functional in India the technology is
simple md can be easily implemented in India.

Composting

However the existing MSW rules specify that only
inests will hnmmg_iMin&c@.
satisfactorily

2 A number of installations have. worked
mm.mmlmiplhnphmdmyto
1 impleraent. - A
Category 2 ~ Internstionally Proves but Raquive Highér Lavels of
Saphistication :
1 | Refuse Derived Large scale plants are in operation in US. The
Fuol tochnology is relatively simple and two medjum
walephmhmﬁ;opuaﬁoninmnqu,
these plants utilize significant amount of agricultusal
; wastes sid not MSW alone. 2L
2 | Annerobic Plants are opemtional in  Europe,  however
Digestion of mixed | Biomethanation is applicable only' to osganic
MSW frection of MSW and requires very high lovel of
(Biomethanation) | source segrogation and pré-processing of mixed
waste. No succesafyl demonstration of technologies
. k m kﬂiﬂ
3 Incinerator

Large pinnts have been in operstion in US and
Eurvpe and parts of Asia. The technology, however,
requires higher sophistication and process control,
No MSW incinerator plants in India

Category 3 - Insufficient succensful experience

1 | Plasma Arc Medium scalo mixed waste (MSW+ASR) plants aro
Gasification openativnal in Japan. The technology, however,
requres high dogree of sophistication and process
. control and is expepsivee. No Plhsma Arc
gasification plant in India
2 | Gasification and Althou@uhatecl_mologi:wnpmmwithwoody
Pyrolysis biomass, there is insufficient operational !

_ experience
with MSW. No plutinlndlakmdnfopuadm:t

present.

SincednthSWnﬂeadonotpcmﬁttbedinponlostwmm i
organic substances in a landfill, the Bioreactor Landfjll component has pot been

considered here. In Category 3, the technologies of Gasification agd Pyrolysis

have been elimioated from fixther considerations, ag thess technologies have not
. |'-!;'..‘ T .~
2
LA Kensmart Limited ol
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k boulers for generation of steam and/ ¢r power. The air pollution could be an issue.

6.5.7

453

The RDF combustion generates, dioxins and furans which are toxic and therefore
the cmissions needs ndequale co: ural which increases the cost of the process. R,DF
as & part of integrated facility conll bz considered for the managemem of GMC in
combination with Rmm:th?m!lr

Incineration

Air emjissions axe likely to be a § ey eaviconmental issue for Incineration facilities.
In incinerution, combustion of MSW is achieved in the presence of a direct fiame
and an over-abundance of combustion air to promote the complets oxidation of
the incoming waste to form primarily carbon dioxide and water vapor that are
emitted along with the axcess combustion ait (the portion of the incoming air that
is pot required for oxidation). In adition, a wide range of volatiles sxe formad.

.Depending on the composition. of the initial waste (and sometimes of the fucls

used to support cornbustion), compounds containing halogens; suifar, nitrogen and
metals may be produced. The pouibility of formation of dioxins and forans is
hlshifﬂ:ehmpeu&meofwuibmhmunoﬂdmﬂymﬁuﬂeilmm
may not be suitable for Guwahati wastes in view of the low calorific values, '

Regalations Affacting MSW Procassing Technology Implementation

The development ofmy solid wase management processing facility will require
variety of permits beforo a plant can be established and operated.

The broad legislative framework that would guids deve]opmtll activities
mmmummgmwmuhwm
solid wastes bave beah summarised below.,

(s) Wg;g%mﬁm&&mﬂofh&ﬁm)%lm(umnpw
1

(b)  Water (Preveation & Control oi'Pollution) Cess Act, 1977 (ms mdedup

to 1991) -

() Aum(hwm and Countrol of Polhution) Act,1981 (as amended up to -
19 ]

(d) Hazardous Wastes (Mmagemmt and Handling) Rules, 1989 (as amended
up to 2003)

(©)  Municipal Solid Wastes (Management and Handling) Rules, 2000
()  Recycled Plastics (Manufacturs snd Usage) Rules, 1999

() Environment (Protection) Act, 1986

()  Environment (Protectior) Rules, 1986 (as amended up to 2003) |
(i) Coastal ngulmon Zon Noliﬂcation.l99.l

TLAFS Eoamart Liited
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been attempted in Indin and are krown 10 be expensive alsg. For the remaining
lechnologies, next level evaluation has been done, using environmental and social
acceptability criteria. :

- Environmental and Sovial Acceptadility Criteria

In this section, environmental and social impacts of varioys technologies im_ve
been discyssed. In addition the req tirements as per MSW Rules, 2000 have also
been considered.

Composting

Amongst the MSW proceasiig techinologles, the Composting process probably has
lqutuumberofunvi:onmmlimmbwueanymimcomm However,
issucs like noise, dust, odor, leachats generation, aesthetic and litter nuisgnces ot
tho receiving end of the plant need to be carefully considered. . Waste tuming
process also-leads to odommbhmsdllinghiﬁalmqhofopuaﬁmﬂomm.
wiﬁpmmdesimlﬂmkmmagmghmgnﬁwimmmmbe
minimized to levels acceptable or obminatad altogether.

Purther, product compost is high in essential nutsients like nitrogen, phosphate
and potash. Compost can s used as organic fertilizer and as soil amendment agent
In addition, corapost reduces erosion, increases the air penetration to soif and help
10 suppress plant discases.

55 Anaerobic Digestion (AD)
The AD is considered one of the suitable méhuologiufgrtmmnofm

o:ganicﬁncﬁonofMSW.ThuMWoquwahaﬂhnhizhuqmnicmhn
won!dmodadequahugmguﬁmbofmepmeuingwt.ﬁd:eoﬂdoﬁmbo

S

CCCC OO 00CECeg

The technical details of the lOOTPDbionwd:;naﬁonplnntisgivenhAmcmre
6.1, Guwahsti needs 2x100 TPD biomethanation plant.

Refused Derived Fuel :

tuepmducﬁonofRDFislngo!yamocbnnicmeheprmdngﬁcﬂity
itself would not be a source of pombustion cmissions. The major issues of concem
'omdbdtheeomlofﬁlgiﬁvedust(PMlO) goucrated from the mechanjcal
«quipment during the matesials lq\mﬁonpmemandﬂusmﬁmofpotﬁﬁal
wlors, The cavironmental issues relnted to RDF arise whea the RDF is used in
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) Indien Blectricity Act 1919
(k)  Policies and Guidelin-s of MNES, issued from time to time
)] State Level Policies, i smed 1iam time to time
(m) - The 7" .Conslim.tio.n.ll Amendment, 1992
(n)  Indian Penal Code, 1+ 60)
(©)  Code of Civil Procedure, (908
(p) Coustitution of India, 1950
(@ Codsof Cﬁminsfl‘mudm, 1973 .
Based on the mmmcatll irapacts of various technological options for MSW,
.Mwhmwmmmmwmmmmhm
environmentally and socially suspect. Table 6.3 summarises the eavironmental
impacts of all the techmologics discussu__l in previous sections.

Table 6.3 MSW Treatment ‘Teumologies with respect to Eavironmental and
Social Acceptance

S, | Technology Comments

Neo. | Category

1 | Composting . Eovironmental Impacts are negligible. The
prodoct is  beneficial for agricolture agd
plantations,

2 |RefosoDerived Fuel | Requites  significast wir pollution contral

—] meagures when RDF is used s fuel.

3 | Apserobic Digestion | Bavironmental Impacts are negligible. However,

(Biomethanation) ! sogrogation of the waste is required before AD

. |_process. :

4 | Mass ~ Roquires strict process control and significant air
Burn/Incineration poltution control measures,

The basic problem with incinerators relates to its environmental acceptability.
Unlesa carofully designed sud operated, MSW combustion could resslts in the
explasion of toxic gases like mwrcury, hydrochloric acid gas, PCBs, PAHs, dioxins,
and fyrans which makes incinenions non accoptable. In addition, the plant will
bave a chimney, high enough for the dispersion of the flue gas. Due to the
nearness to the airpost, obteining clearances for such plant wilt be The
inciperator ash could be hazardous (depending on the variations in the |
compositian of the MSW) and may need special disposal arrangements. The
pollution control meamures are often expensive. In view of the sbove, the
inciporators all over the wocld are not a highly prefesred option for MSW
treatment. :
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In addition to causing boiler conosic: and slagging problems, RDF combustion
has come under strict scrutiny beause of concemns over the emission of mercury,
and furans generated from the

hydrochloric acid' gas, PCBs. PAHx dioxins,

combustion of .certain components n on oxidizing envirgument and in the
presence of chlosine i
6.5.9 Waste Suitabllisy Criterla
The aboye technologies kave been eviluated for their syitability to treat MSW of
Guwahati,
Table 6.4 presents the salient aversge charncteristics of the MSW reaching the
existing landfill site of Guwahati hased on pre-monsoon sampling.
Table 64; Average MSW at Landfili Site during Pre-Monsoon Samplhp
Destrable Range MSW reaching
Parameters Thernial Blologlcal the dumpiug site
Processing Processing Ranges by wt.
| Average Moisture <4554 el 8%
V'e'gst;blc. F o Dry
ruit waste,
grasystraw, rags, wood) >70% 62-81 %
Recyclable Praction
(Rubber & Leather,
Plastics, Metals, . - 16-31%
Cardboard, Glass)
Inert ( Sand 7 Soil / Earth / '
Stone) <35% - 3-7%
Gross Cajorific Value of )
MSW (wet basis)(Keal/kg) =1200 - 1000-1445
C/N Ratio ' 2530 9.32
Mmmmmmlmofumwcmmu
lnitabimythrﬂmmlandbioconvmiontechnoloﬁu has beea discussed below.
65.10 Thermal Technologies y
As documented In the World Bank's Technical Guidance Report on Municipal
Solid Waste Incineration, ocace igaited, the ability of waste to sustain a
combustion process without supplementary fuel depends on a number of physical
..‘
1LaFS Ecosmert Linired
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and chémical pammters inch- dmg. the calorific value and moisture content and
inert content of the waste. These pirameters determing the suitability of waste for
Guergy recovery by thermal technologies. Guwahati's MSW contnm > 4%
moisture 'and > 64% bindrgradables, High moisture content is a critical
Jeterminant in the scqnutaic £.aitulity o waste weatment by incinerytion ¢r RCF
technology. Additional energy must be supplied to the waste to evaporate excess
water. content to make it dry before the waste can be used for thermal processing,
If the energy produced during: incineration is consumed for ceptive consumption
(for drying needs) this will have direct effect on the economics of the plant as
there will be Jess emergy ihat will be available to sell commercially. In
comparison, in Taiwan and other westemn countries where incineration plants have
been established, the MSW is mostly dry and consists of 16-27% bsodogndable
and the rest mostly incinerables.

P

Baergy . balance, therefore, may not be sustainable for commercial operations.
Hema.mauhntedmobgymdkamnottechmuﬂyMkopﬁomfor
MSW of Guwubati.

8.5.11 Bio-conversion Technologias |

Bioconversion processing is insinly dependent on tha presence of biodegradzble
matter, moisture coatent and U/N ratio of MSW, From the Table 6.3, it has been
observed that MSW of Guwahati is suitable for bioconversion.

It is possibla to treat the segregated Guwahsti MSW through biomethanation
techpology. However, the segragntion process could be axpensive and it often
makes the biomethanation procuss commercially non-viable. M , the
disposal of the studge could be h problem. Though the sludge could compost
value, it could be rich in pathogens and needs to be treated before which
again adds up to the cost.,

‘The simplest and most economical technology to treat the MSW of Guwahati is
Composting. Because of high organic coatent ( > 65%) and very less inarts (<
1%).oompuﬁnsmlnlmdemkeneasﬂymlhnmwm“mgwon.mﬂnha
good efficiency of more than 25% . It is a proven technology for Indian wastes
andmmlphnﬂmrmmng siccessfully,

6.6 R.ECQMMENDID TECHNOLOGY FOR FROCESSING OF MSW.IN
GUWAHATI

As deniled above, afler applying the sbove-meationed technology screening
criteria, the teehmology of conmpoesting has been found to be the most preferred
option for treatment of MSW in Guwahati, Compoeting process has least
covironmental problems amongit waste treatment technologles. Compost is
considered as a slow releaso fertilizer where nutrients are released alowly and over
the years. The chemical fertilizers, on the other hand, are fast acting and therefore
give bettar crop yiolds. However, soils undergo stress and degradation dus to
prolongedfuﬂhwuse Compomisagooduoilammdmmugmtmdhclpam
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also improves the textyre of the scil In non-harvesting agricyltural praciices like
plantations, the compost is most useful and the benefits can be maximized by duel
application of chemical fertilizers and compost. Assam has extensive tea gardens
where compost can be effectively and economically used. Assam already has a
good demand for organic fertilizer and it will not be difficult 1o marke! the
compost, provided it mevy; tie: 1eyuii 2d quslity i a consistent manuer.
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E CHAPTER -7
. SITE SUITABILITY & DEVELOPMENT
STRATEGY FOR INTEGRATED FACILITY
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71  INTRODUCTION

The sclection of & site for developing landfill is ono of the loog pending issucs
with GMC. For soveral years, GMC has been requesting tho govamment to
peovids a suitsble-sito for the disposal of MSW. Tho current site at Sacchal is
utterly wimitabip mmquc has vectived notice from the Pollution Control Board

£
E
g
E
E
I
E

i L kot ‘o waler ofion sands for shout § months along the low lying racts.

y aipansion of the cliy over e years, ihe entire high level ares within |
the Guwahati municipal limits has beea fully occupied. In view of the above,
selection of a suitablo site, conforming to the MSW rules is difficuit. Howover, in
spite of the non availability of & suitablo land for engincered landfill, Guwahati
still needs land for disposal of the MSW. It is apparent that, populated areas can
‘not be acquired for the dispossl of MSW as it is not politically and socially
sustainable.

Barlier two lands pieces were considered; one was in Panikheti on the banks of
' ' and the other at Garchuy on the foothills. The Panikheti land is
wnmitable for SLF as most of the time this land is sybmerged undec watar.
Moreover, due to the vicinity of the river, the hydraulic force of the flood watar is
enonnous and the cost of nuking the land suitsble with be very high. The
Garchug land is very small in size (about 3-4 Ha) and spending money to make
tho site suitablo which will last only for a few years is not economical. In addition,

Afier considerablo  deliberations, tha -
prescat aite in Boragaon has been
omrmarked by the Govemnmeut for the
2 MIW disposal. Though this sites iy also
not’ peiticalardy for MSW
diposal, GMC indicated in several
meetings that no other suitablo site is
avallable for this purposc. The
constrsipts of finding & suitable high-
level land free of habjtation are
spprecisted and under these constraints, N : -
TLAFS Ecosmart has attampted to design the enginecred integratod facility at the
presant sits ip Boragaon. The land noeds to be protected from the figod waters and
adequate meagures are to be adopted for a safe and envircumentally sustainable

dispossl of MSW,
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1.2 [EESCRIPT!QN - ——— THE PROPOVED SITE ' 2
The proposed site  #Eagy _

- ntegrata £ fity deve)

Opment is lucated a¢ Badagao in
— Dumbersg i, 113, 1117, 704 and part of 1114, The site
is observed 1o be e _— 1and ity gay ‘onal agr; activities, Jy has ajsg been
observed that ﬁshxn-&- =Ny yjtje, 47€ & dontinapg in ile
ithin Brahamputrea N w290 plain. The ,;
:,ou::he Guwahati —Re gndis 1 (o y;

roach 0ad g -l"&x:gth &rovnd (.5
p el G FNE7 o
access 1o the site. =™ nailway track
Passes adiacent 10 iy g i
side.

The land use ""-""I-'I;-;.,d‘ the sjre ;4
L be. gy
T i ol
side, No _mt]“m:.:"-'e% have
W w::htgm By the «
u,mghouttbeym-

U =I"i"=a!mabem;.ob-emdtotm and claygy
solls. The beraip i3 Tamyagur 'Bﬁngplainwﬂhmﬂd%"lhewwm
lm“mmmvbcﬁr}redt?’!;e;wml;wodeonlyf?f'et
u'owlhcm. D"‘“ﬁhu..land.l Mﬂndew.uo

allocated for integratecy ’i‘eilhy dovelopment. e
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selection criterion has been ieveloped considering environmental conditions,
hydro geological characterist'cs, accessibility etc.

7.3.1 Proposed Site Features
The proposed site for sanitary landiill development is located at Boragaon. The
Garchug village is approximately 3 km away from the propossd site, Initially
GMC had provided two isolated pieces of land. One was 9.38 Ha piece of land
and the other was 2.8 Ha lmid at a distance of 200-300 m from each other, After
ths prosentation of the project o the Chief Minister, additional land arca has been
allocated for the integrated facility. Total area for the developgent of integrated
facility for the management of MSW of Guwahati is now 24,12 Ha (180 Bighs).
‘The features of the site are preseoted in Table 7.1. Schamatic Map Presonting
Integrated Facility Site and Location Aspects have been presented in Annoxure
7.1 '
Table 7.1: Features of Proposed Hile
Features Dotalis ]
Latinuds & Lon { Lat, 26°5'0" 10 26*8°0”, 91*38'0" w 91°41'0"
Land use It is on Brahmaputra flood plain. The land is generally
lies idle, but occasionally used for minor cultivation
and foe fishing
Major crops in the smdy | Reported somio pecaslonally paddy cultivation sround
area the site but often gets washed awsy in floods.
Howaver, there is no lodication that the sits is being
cultivated,
Nearest Highway National Highway-37 iz 1 ki away
Acceas Road detall, if any The road is motafled md paved upto LASST, while
' ahout 0.5 lom rosd laading to the site is unpsved
Nearest Raltway Station | Guwabati —~15 km
Noarost Ai Guwahaeti air post~10 km : =
Nesrest T hi(lligm village towards North about 6 ki from the
site g
Major Settlemonts . On the other side of NH-37 sbout 1.5 km and in
Gorchbug about 2.5 to 3 km from the proposed zite;
sutilemonts in Paschim Borsgaca (houses as well as
: school) within the 1 lom of the sits incinding proposed,
Minor settlements ! Harapur  (Hampats ! Hiespam, ~5km), Chakard
- {-dkm), Dovehatal {(~1.5 %0 1.75 kam), Maghawpara (~1
{0 1,25 lan), Teteliva (~2.5km
Whaier bodies and damw, | Mo nalhs which, criginate from the Garchulk, passing
canals . right through the sits and joining the dipar beel (within
200 to 300 m from the aito
Hills and Mountains (within Pthad behind the Magharwspars about 1.5
or around the ares) mzkmﬁnmthcljh;behhdthtnmimfm'
siarts while on the other side towsrds north Phatasil
: reserve forest about 4 kin from the site
Resezve forests __| Rani resorved forest about 1.5 km from the site
Ecologically “sensitive | Deepar beol sbout 1.5 km from the sita -
Mvﬂﬁﬁn 10 km) Ty
T'.'f:«ui.\'h-.étr.‘e.‘
. \'@ |
ILAFS Eeommears Limited il ey )‘3‘]‘1 ]
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e - ; -ft-'r Sm_mbmv?-‘a Dc:ﬂ:p.\rm Su-n-qgufm: ln.repaw‘de‘lmf_ 2 w -
Fenlturu : Details h
* | Monuments (within 10 k1) | Nut observed any S Y
Sensitive Receptors Shiv tempic within 1 km from the site.
Socio-economic © | $ncs the ares romains waterlogged, some minor
fishivg activities bhave been observed. Qcessignal A
iy wadag bus wlso been reperted il some patthes. .
i No iards at and in the vicinity of site is used for o
residential purposes except the proposed lands of LIC
( ard “ed industry in between the compost and landfill. -
Morvover, bardly sny identify the site as of scenic :
: miportance. : ; -
Msjor impostand industries ﬁmmmmmﬂmmmﬂ(mﬁng) '
within 10 km m{ll, skt factory and stoue cushing fctory near the -
_ site. . j .
7.3.2 Site Evaluation Criteria | | A
; -
Attribntes aro divided in.tg four categories md these.are given below, E
-
1. Receptor related ;
-
2. Pathway Related !
"3. Waste chamacteristics related :
K i
4, Wu_tp management practice relateid o e
; =
Amofuntibumhubunwnsidaedfmmﬁngnmipe.mmﬁb!nHm {
listed below: -
1. Accessibility related e
2. Exvirommental related 1
3. Socio-economic relatad , "
4. Waste Mapagement Practice rolated| e’
3. Climatology related CrRa
6. Geological related 3
-
Y-
T -
i .y,
-
ILAFS Ecosmart Linived = -
-
-
w
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Table 7.2: Semsilivity Wt (A

irer pCE)
m e =
S, Anribf- T — 0.0-0.25 0.25-05 | 55073 0.75-1.0
No. e —p——
,Jic:esslbilify_l'{“l"ted—-—-__ —— :__,:_ ----- '
L 'ﬁ'ﬁ‘.oltmd Nisliona! State loca) No road
= — — : highwg_g____ hi;imm,!, road
: Eom:u arem tron. { < 10%kun 20 20-25 km ‘ >25tm
Receptor Related — — kL :::_ 3
ﬁ:"‘mw 02 10 i3 T25 o[> 10w
. ] 1000
- ’ \___‘__ ]
4. Dﬁm:"‘e""‘e‘t > 3000 m 52:&) 0 11000 1 <1000 m
: e ‘Q“l'ce m 2500 m
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