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CHAPTER — 1
lNTRODUC’I‘lON‘ﬁ’

=

1.1 . BACKGROUND

4F

Crowth  and developiac .t wlf
cconomy triggers. expansion - n
urbanization. This often indices
migration of population fron: 1ural
& semi urban arcas to big towns KRk
and cities, Unless a omoper
planning is undertaken weil ahead
of time, the uncontrolled growth in
urbanization could cause a strain 10
the municipal infrastructures like
water supply, sewage and solid
waste disposal causing public
health problems, -

Like most urban cities Guwahati, the capital of Assam and the biggest city in
North East India, is facing these problems. The geographical location and the
toppgraphical featyres (i.c. hilly torrain with heavy rainfall throughout the year) of
Guwahati City have fyrther compounded these problems. ;
In Indis, it is'now mandatory for ali wban and local bodies to comply with the
‘Solid Waste Handling & Management Rulés, 2000". Solid Waste Management
(SWM) includes all activities that seek to minimize the health, environments) and
aesthetic impacts of solid wastes.

In order to implement an integrated approach to Solid Waste Management
Practices in Guwahati, Guwahari Municipal Corporation (GMC) awsrded the
. consultancy to IL&FS Ecosmart Lid,, New Delhi to undertake 2 study of the
existing collection, transportation, processing and disposal activities of solid waste
management and suggest an approprinte strategy for optimal service delivery
keeping in view the economic, environmental, social and institutional dimensions.

Ecosmart conducted a comprehiensive study, carried out the waste quantification
and quality surveys & held discussions with different stakebolders in order to
prepare & comprehensive integrated solid waste management system for the
Guwahati City. |

12 OBJECTIVES

The broad objective of this project is to prepare a Detailed Project Report (DPR)
for Integrated Solid Waste Management of Guwahati City. The outputs of the
DPR include: )

JLAFS Keosmart Limitad




8) Technical Feasibilits _

b) Preliminary Designs and Cust L stimarions

c) Financial Projections for I'rojuc Finance, Phasing of Costs and Financing Plan

for Financial Feasibility

d) Cost Benefit Analysis and Sensvivity Analysis

¢) Economic and Environmen:al Analysis

f) Operations Costs Projectior and Analysis

13 SCOPE OF WORK
Thio Scope of the DER is as follows.

o ]

Survey and asalydis of MSW generation of the city to determine the source,
quantity, quality and composition,

Projection of MSW generation and formulation of guidelines.

Detailed field survey for design and recommendation of MSW collection
system with transit routes for transportation,

dentification of technically visble MSW teapment methodology based on

MSW analysis.

' Preparation of conceptual and preliminary design pftho treatment plant |

Prepmtic.m of conceptusl and preliminary design of the landfill site and its

Prepare cost estimate for the entire project. |

Suggestions on phasing of implementation of the project along with cash flow.
SW on action plan for regular MSW manageinent and quality
monjtoring.

Suggestion on svitable implomentation mechanfsm of the project,
Recommendation on organisational set up including manpower requirement.

hepnﬁﬁon of detailed Notice tnviting Tender for execution of the scheme

Wl
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- Chapler - 1, Introduction

1.4 THE UNDERLYING COI\:CEI'TUAL DESIGN OF THE DPR 5 :

Thoygh some studies have een carrieg out in past 1o address isolated issues for
the solid waste management syitems for the city, there has been no. study to
understand the problens in «n integrated manner. The present DPR is an attempt
to address various issues faced by GMC on SWM in an integrated and practical
nunner IL&FS Exosmen 174 ie 4 gl fytends 1o help GMC to implement various
eiements of the findings in +n integrated and sustainable manner through Public-
Private Partnership (PPP).

ILAFS Ecaamart Limited : v 3
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CHAPTER -2
PROF!LE OF STUDY AREA

21 INTRODUCTION

T'his section covers the regivnal setting, physical growth, demographic and
socio-economic peofile of the Guwahati City. The profile is based on the -
information collected from the various government agencies and the Guwahati
Municipal Corporatipn. The salicot features of the city are based on the
discussions with the concerned officials, stake holders and field surveys.

mﬁnmhmﬁomvmwhwmﬁnudothumm

Secondary
was collected for this purposc. Scctions bolow summarise the analysis of the
information collected.

22  SOCIO - ECONOMIC PROFILE

2.2.1 Regional Setting
Guwahati city, the capital of |
is iocated on the south
bank of rsiver Brabamaputm
towards the south eastern side of
Kamrup district. The city srea is
Jocated in 26°5" N to 26°12°' N
Latitudes and 91°34’ E to 91°51°
E Longitudes. The metropolitan §5
area of the city is 264 sq km of -
which an srea of about 216 sq km
is within the municipal
corporation’s limit. Location map
of the Guwahati ¢ity is shown in
Annexure 2.1

‘The southern benk of the river rises up from an average ground elevation of
51.3m and excopt in certain central portion of the area and the westemn portion,
the area stretches up to the bill ranges namely, Kharghuli and Nabagraha Hill
range rising to maxinmna of 303 m in the central portion. Then, it falls down to a
valley having an average growrd level of 49 m and a minimum elevation of 41.16
m, after which it gradually rises again to Meghalaya Hill ranges to 8 maximum

~ elevation of 575 m which -constitutes the southemn boundary of the city. In the
cast, the arca slopes down froin a hill range baving & general elevation of 182 m
to 8 valley having elevation of 49 m inside the area there are (1) Fatasil range

ILAFS Ecosmari Limind -
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(elevation average 358 ) (2) Sarunia Lills (clevation average 250 m). In betwee

the hills, there are pockets of low tyiny «reas with an average elevation of 49 m.

On the west is 8 valley land including  vast low lying area named Dipar Beel,
which occupies more than 54 sq k.

Significance of the City
Guwahati experienced phenomenal jjec wih after becoming the state capital in the

year 1972. Establishment of the Guwahati Qil Refigery, opening of major
institutions of higher education like the Guwahati University, Engineering

College, Medical Collegoe etc., copstruction of Sxraighat bridge, bas been some of .

(be major factors to make Guwahati one of tho rost developed cities in ths North
Eastern states, It is also the cegtral hnb for al) the comymarcial activities in the
North Bast. It is at the junction of National Highways 31, 37 & 40, A broad
guage milway line connects Guwahati with the rest of-the country. Spper fast
mmimlﬁmmmﬁxpmwnm-mmwmchmﬁw
Guwahati, It has the biggest airport in the entire North East region. It provides
link to all the other siate capitals, Recently, it has beep upgraded to an
international airport by the Ministry of Civil Aviation, Government of India. It is
the service centre for the oil industry and tea plantations; the world's largest tea
auctions are held here.

Guwabati-bas a population of around 8.2 lakhs based on the ansul 2001. The
ponﬂaﬁonhugrowqmqnifoldinthcpastfewym.mmrdﬁse ion,
number of bonseholds, afil xasjor localjtics are presented ip the Anpexure 2.2,

Cliiate .of the ati ¢ity 38 sub tropical bumid. Climatically the whole year

mm From February to May, the weather is dry and
moisture less. In the month of March, the North East wind carries dry sand fiom
the siver apd maked the attiiosphire very cloudy. -

TBé wind dirvction is prodominantty from the North-East to South-Wost during
mmmsmm-Wmmnm-ammmmm.muw_
varies from 31° to 22" in this regio,

Iz April and May local rain alopg with 1hunderstorn are common features. The
monsompuiodh&omhmeloOctober,withmaxhnnmminymonthsbeinst
and'July. The averago rainfall in Guwahati is 166.22 cm. From November to
Japuary, the westher is cool and foggy, with minjmum tempersture during the
month of December, L '

Guwahati iuﬂbodpmnemlnther(vchnhnmpmuGumhaﬁmﬁon.'tho
danger level is 49.68 m. High flood leve! ever recorded here was 51.37 m in the

IL&F3 Bcosmart Limited
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year 1988, Information of maximnum flogd levels reached in the river in Kamrup
district is provided in the tabie helow: :

Table 2.1 Flood Level : |
Year “_. _ Max. Flood Lavel (m)
2001 4965 -
2002 51.05 |

= 2003 $0.98
Based on the analysis of satellits dats of July, 2002, flood inundated aves in
Kamruop district was 157.57 sq, km, gut of total area of 4345 5q, kgn.
2.2.4 Soll Characteristics

Tho soil strata aro uaderlain by basd. bet
Jencroschment and the deforesistion of the high lands in

bedrock at degih. .
mm&;dq&h. Heavy

catchment have resulted into high soil erosion and caused heavy silt Ioad in the

drain water from the hill slope,

Alluvial soils are common in ihe urea asd vary in characteristics. The collovial
can be observed along the hill slopes. Howevey, these soils get mixed well with
alluvium soils during the floods, 'The soils are generally fertile and with high
rainfall in the ares, it is covered with a lsyer of vegetative cover. The organic

matter content in the goil is high.

PROJECT AREA ~ GUWAHATI MUNICIPAL CORPORATION

Guwnhaﬁcitylchiweditsmtmicipalcorpouﬂonminthoymwﬂ.m

metropolitan area of the city is 264 59 km of which an ares of about 216 sq km is
within the municipal corporation’s linuit. ‘Table 2.2 presents the main features of
ﬂwGMCAxu.Thaﬂmintbolablobwebomhkmﬁomthodlhnme
Board, 2001. _
Table 2.2 Main Features of GMC ‘
Parameter Ducqptlon
Area, in Jan® ~2 216
Population — 2001 Census 809,895
No.of Households 184454 |
No of Munic ~ 20
No.of Wards &0
ﬂ%ﬂm persons/km’ 3750
Number of Shums i 26
Slum : 160371 § -
Percentage Slum Population to tital 19.8%
L Bopulation

Ssurce: Comprehensive Master Plan Tov Giuwaharl Metropoliion Aréo: Data Base Report @rap)
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24 ! DEMOGRAPHICI(;HARA@_I‘I‘ERI.STI CS OF PROJECT AREA (GMC)
2.4.1  Population Growth

* Guwahati is the largest urban

1 towns of Assam. The geometric giowth rate (Compounded
Rate) model bas been used to estimaty the future population. in
the population has a tendency to grow in Geometric Progression.

The population within GMC area
946,487 for the year 2005 based

on geomelsi

below provides the population growth trends of GMC ared.,
Table 2.3 Population Growth Trends of GMC Area

34 cenlre in Assam comprising of
it 24% of the total urban population
g of the state. The maximum
growth in the population of
% Guwshati has been registeted
~during the period 1971-2001,
after it became the state capital in
1972. The city has the status of
Class 1 town in Assam, as per
Census of Indis, 2001. It
‘contribptes 10 55% of the
combined populntion of the Class

Growth
ahati, since

is 809.895 as per 2001 census, projected g be
¢ progresgion ypodel Table 2.3 given

Year | Guwahatl ality | Deeadsl Growth (%) |
1961 100,707 130.90 .
1971 1 123,783 22.91 '
1981+ No census _- el

3 1991 584342 117.27
2001 _38.60

population of GMC area with respect to 2001 population.
Table 24 Compounded Annual Growth Rates (%) of Population of(iiMC Ares

809,895
Source: Census of Indla; mw“" Finl Mosier Pian and Zoning Regwlations for Gwahati

The following table gives the Compounded

Year

?

Guwahatl Mnnkigﬂ!x
1961-2001 4.038
1971-2001 3.973
1991-2001 3.318

Anmual Growth Rates (CAGR) of

Sowrce: Comprehensive Master Plan for Guwanarl Metropofiian drea: Data Base Report (Draf) i

ILAFS Ecommart Limited
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Based on CAGR, the low, medinm and high projections of population of GMC
area are as follows:

Tak's 2.8 The Futnree Pauinti n T ot qate in GMCA

Year Estimated Pnpululion
 low : Medium | Hi
2005 922,855 0464871 | 948.832
2010 1,086,461 1,150,065 | 1156486
2015 1,279,072 1,397,430 | 1409,585
2020 1,505 829 1,698,000 1,718,075
2025 1,772,787 2,063,213 2,094,078

Sourcer WMM,&GM&MMMMMMW)

In the masier plan for Gowahati (Draft report), the medium projection of 20.63
Iakhs bas been adapted for the year 2065. This valuo has been vsed for population
distribution in the area in the master plan and this roport too.

2.4.2 Sex Ratio

As compared to the overall sax ratio of 932 of Assam, the Guwahati city has
slightly lower sex ratio of 839 in 2001, From Table 2.6, it can be cbserved that in
1901, the city had a very low sex- ratio of 500, which actually started increasing
afier 1971, when the city becarne the sthia capital. Since then, there has been |
contimuous rise in the sex ratio with the highest 839 in 2001.

Table 2.6: Chango.in Sex Ratin in GMC Area

Year = GuwahnﬁCity_ |
1901 3 500
1911 534
1921 : 528
1931 | 503
1941 567
1951 558
1961 . ' 497
t 1971 638
1991 183
2001 839

&w&mﬂmm% for Guwahati Mstropolitan Area: Data Base Report (Draj)
28 ° LANDUS_E z

The digital satellite imagery dute (JRS-P4 LISS-III data) of Guwahati city and the
sdjoining areas, cbteined from NRSA and processed through ERDAS by the

IL&FS Ecosmart Liwmised
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Environmental Information Centre (ar /vitiative of Ministry of Environment ond
Forests, Government of Indiu) sottware is prusented in Annexure 2.3. The map
shows several layers of information inehi-ding agricultyre, fallow land, grass land,
marshy land, marshy vegetaugn, upen / barren land, sand seitlement, vegetation
(low, mediym and high density), waier b dies utc.

Water Mi_gl: The water bodies includ: all the rivers, lakes apd resérvoirs, and
ponds in Guwahati City. o

Open and barven lgnd: The land devoid of vegetation fs inclyded in. this category.
This inoludos the rocky surfaces. The areas that have been stripped of vegetation
are included in this class.

Fegetation: Vegetation includes forests as per the Forest Conservation Act and nom
forest areas with close tree cover. ‘For the analysis, the vegetation has beem
considerod under throo categories of crown cover depsity, oanpely, < 10% (low
dcn:izl ve;;ewon), 10-40% (medjmn density végotation) apd > 40% (bigh denpity
vegetation). -

The landyse. categories and the ares of 2ach category. within the municipal limits
are given in the Table below,

 Table 2.7: Land use Categorics and Asea of Each Category

8. No. | Lauduse Categories Arca Perceatags of
(sq km) Totul Area
1 Water Bodies 1.3 0.6
2 | Opea /Barren land 8.64 4
3 A ture land ~_86 4
.4 | Baren Land 8.6 4
3__| Vegetation Low Density _64.8 30
& Vegetation Medium Density : 8.64 4
7 _ v ion High Denaity 432 2
9 |River = - 0,54 o.zsl
10 | Built Up Area 79.92 ' 37
11 _| Marshy Vogetation : 23.76 11}
12| Manshy Land = 332 21
13 __| Miscellaneous (unclassificd) 248 ____1.18]
\ Tota] 3 216 100 §

Itca'nbemmmemjordmxopmcinmesuwmmymmpmin
8 concentrated cluster. The arca of the city was only 1.68 sq km in 1951 and 14 sq
km in 1961 and now extends up 0 216 sq km.

ILAFS Bcormurt Limised
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As the city is constrained by :he river Bralunaputra in the north and hills in the
south, the residential expansicns sprawl up to the top of the various hills situated
within the city landscape. Such cxpansions have created problems like
deforestation, reduction et ar 5 i, <ol eresion and have led to the flow of
topsoil downward during the rainy season

ADMINISTRATION & MANAGEMENT

The Guwahati Municipal Corporalion is the creatipn of the Guwahati Municipal
Corporation Act, 1971. The Corporation was duly constituted in 1974 in the first
mocting of the elected councilor ai per provision of Sec. 45 of this Act.

Toe Corporation has the following major branches:

1. Couscrvancy

2. Water Works Tax Division
3. Public Workp . -

4. Building Permission

5. Street light and Electrical Section
6. Municipal Markets

7. Sanitation & Health

8. Veterinasy

9. Enforcement

10. Property Tax:

11. Mutatioh Branch

12, Trade License

13, Advertisement

14, Slow Moving Vebicle Branch

15. Dead body and Night Soil Removal Branch
16. Poverty Alleviation :

17. Birth and Death Rpgistration

18. Garage Branch

19, Accounts Branch

Tho Corposation is headed by a Council of 60 clected Ward Commissioners. The
mmﬂhhoaddbys,m&mmmawmyw.nmmﬁvomﬁng
compmittees of the coyncil to supervise various works. :

The Commissioner is the excoutive head of the corporation. He is assisted by
Additional and Joint Commissioners.

The water and public works divisious are headed by a Chief Engineer. The garage
branch is headed by a Superintendiag Engineer. The acconpts branch is beaded by
a Financial Advisor and Chief Accounts and an Audit Officer. Each revenue zons
is headed by 8 Deputy Commissioner. Each Public wogks division is headed by an
Executive Engineer, ' SNy Gt

2789
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The Engineering Departmunt of GMC s responsible for collection and
transportation of Solid Waste generated in the GMC Area. Fof operational
purposes the entire area of the corporation is divided into 20 zopes (23
Enginecring zones out of which 20 zun s have SWM responsibilities) consisting
ol 6G wards, with each Zune vuiup J w3 wids. Bagh zone 15 headey by a Zoaal
Engineer (Assistance Engincer). Inspectors and supervisors who oversee the daily
activities assist the Zonal engineers. The Zonal Engineers work ynder Divisional
engineers, each division having 4.5 zones. The Engineering Department address
major programmes such as -- consqyction and maintenance, building licensing,
and SWM activities including drain cl¢aning. .

X

L

2.6.1 Staffing Details ; |
The Engineering Department of Guwuahati Municipsl Corporation has af present
total employee streagth of 2800 out of which 1173 ae working on solid waste
management. The Chief Engineer is assisted by five Exocutive Engineers cach in
charge of one division. Organogram: of (GMC staff involved in SWM activities is
shown in Figure 2.1. 2
Table 2.8: Staffing ~ GMC-Engincering & Conservancy Depm'tmenF
Designation No, of posts | Duties
Cbief Engineer ~ 1 {Responsible for magagement of all
cogineering & sanitation, :
Superintending 1 | Overall engineecing and sanjtation
| Engineer perations
Executive NS Construction & maintenance of roads,
Engineet drnins,_ municipal buildings and SWM
- ; Operations
Zooal Eogincers 20 Sypervision of the construction works,
A street sweeping, collection, transportation
: and disposal of wastes
Supervisors 60 Supervision & monjtoring of SWM
operations
Workers 800 Street sweoping, nalla cleanjng, assisting
loading ﬂnlOIdinlgl wﬂm
Drain Cleaners 270 Cleaning of
Drivers 16 Operation of collection drain cicaning
vehicles & equipments '
Sonrce: GMC
Ef
: :
\\‘\‘s‘“"' N
" IL&FS Rcosmart Limited S |
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Figure 2.1 Ofganisnlnc;_li Chant of GMC for SWM
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2.6.2 Sirucmre'of the Dcpartmém :

‘Bach division is headed by:
. Execuytive Engineers and | Tixe
belgw shows the details of each divis

E;
cusiva

B

oL

Table 2.9 Division wise details of Stuft of GMC

Chapter - 3, Pfﬂl of Study Ares

xecitive Engineer and there are 5 Divisional
Engineer (Project & Planning). Table 2.9

Divisionno - | Staff S Wards
ﬁl Hxecutivo Enginecr -1 _ l-lgzlg.m &29
e En 1 131
: ey Zonal Bngineer 2 =1d
=¥ 33 81972
: T3 1-6
Division-2 coutive T w3z
f - Zonal a 31,33
7 2 ]
¢ Zoml [] 3738
Divisiow-3 -l Mé; 1
S Zoaal G 42
? ) 2 e 143,44 o
TR Zonal e ees T4 Tavve
4 - 46-49, 52
: T
| Divisiond | Bxooutive Engimenc 3
Zooal Engincer | ~ "~ ™ 28,32
| Zoaul or 2 22,2330
' ineer 3 23 =1
gerd ﬁi@ :
Divisien-5 Bxeeutive | 2 -
: 1
2 R E
3 = 5
4 1
= «s 535 1
Divisless | BB and Projects) 1

263 Zomal Bngincers

Undq-eachzonﬂengineorﬂme
dmincleaning,cmmmcollectth

collection points.

IL&KFS Ecosmart Limited
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| 'CHAPTER-3
PRESENT SOLID WASTE
MANAGEMENT SCENARIQ
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SALIENT FEATURES OF SQOLID WASTE MANAGEMENT
Introduction :

i

 In this section review ang anayais of the data collected on the present solid wasts

management practices of the GMC area are discussed, A detailed fiold survey has
been condicted to assess the quality and quantity of the solid wasts generated in
the Guwahati city as discussed in this and the subsequent chapters. To substantiate
MW,WMMMMWM&WM
have also been carried out.

Sulient Foatures

Municipal Solid Wasts is generated by the domestic sources, commercial
establishments, hotels and 1esiaurints, markets, street sweeping, drain cleaning
and other sources. .

Thoprhnuycoﬂccﬁoninthcmtyhmnhﬂy'hﬁnghsym’whaeﬂmmm
i.e. houscholds, hotels, restaurants, commercial establishments, markets, temples,
etc. bring and deposit the wase inamnduycoﬂwﬁonpolnu-du:ﬂﬁmlopen
collecﬁmpohhldmindmmlmginyﬁvumGMCmﬂyhumwwkof
eonmpmitymﬂwﬁmpoimmdnsimiﬁcmmmbwmopmpom
Subabqumﬂy.thcmeﬁ-omﬂmwllocﬁmpoinnhoonocmdbywdmmmuy
and finally dumped in unsecured landfill site at Sachhal

Wmmumdmdpich:dupformyclingbymengpl&u:nme
collection points as woll as the dumping site.

lthoh&vedmuﬂmedsﬁngmmﬂ:adtykmhwmwimm
MSWRnIu.Iooo.Huhh&.EnﬁmmnmnIupecammw“mbe
soen from the Table 3.1 below:

Table 3.1 Salient Features of Solid Waste Management in the GMC Area

Elements Features
Generation Genarators Households, Hotels, Restaurants, 2
Commercia} Establistiments, Markets,
'é‘unplos'. Institotions, Drain Silt, Street
w

Segregation & | Generally abseuit. News papers, cartons, glass are segregated
storage at at sourcs,

1“4

1"
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$eyver - 5, P Solid Wavie
Tugder - 1, Prciet SepnarioufSohd Wase Mansgmens

. 'Eollwti?n i

- . 2 Sy o=
Primary Collection

Collect from households and bring to
GMC collection points, drains/ road
margins/ river; Limited private
initiative for door to door collection.

. —

Street sweepmg

Drain cleaning BN

270 workers engaged. Material
remnved by GMC vehicles,

Approximately 800 sweepers apd
workers engaged for sweeping and
collection of sweepings in the streets,

Collection Pointi

RCCIMétalﬂuMnsbn;yEnclém&cs
318 nos., slze -03,05,19,12, 1.5,
2,3,5m’

Open ground jevel points — 460 nos.

Avemage spacing of’

| Highly varying (200 m - 1000 )

Transfer

MMHM_.

Frequency of
wasta removal

116 GMC owned trucks)
Scheduled daily, from city centre,

Private
GMC thmsh trucks (47 private ﬂﬂd

occasionally from other places- Night
Lifting, 2 trips on an average per truck
per day from GMC mllechon poim:
Jregular oxcept from ‘zajor city

Nomuutymhmlhwf
excepuSOTonspamthpnm

B

Leand Fill Site

vermi initistive at,
Crude nnsafe dumping at % al,

Expmﬂislrmmkmd.slu .J

Sepmhon by rag pickers for non-
organic matter / recyclables including
plastics, paper, metals, boitles, elc. at:
geacration and collection points and

tbe land fill site.

the Guwabati city.

It iz observed that GMC provides services in only 70% of the area under their

1t would be prudent to mention that there is no sewerage and drainage system in

Jurisdiction. No services are availahle on Sundays and holidays, Detailed analysis
‘of the present system is cairied out in this chapter to assess the componcat wiss
sarvice levels and dsficieacies. The overall city looks dirty with rampant disposal
of waste all over the streets and rivor Brahmaputra,

IL&FS Ecosmart Limised
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32 SOURCES OF MUNICIPAL SOLID WASTE

The primary generators of -olid waste yeneration in the Municipal area are the. -

2L

Ulnygwicr - 1. Present Soenario of Sulid Wane Munuggowm

local houscholds, markets tnd conunercial establishments such as hotels,
rustaurants, shops &c. As Gawabiaii s a centre of commercial aclivity not only in.
Assam but also in the entiré North Bast, there is a considerable floating population
in Gywahati. Inventory of scurce: and source wise assessment of generation is not
available with GMC. Baseu cn preliminary observations and GMC records the
following major groups of waste generators were identified. Table 3.2 below
shows the major sources of MSW and the number of corresponding units:

Table 3.2 Sources of MSW
8. No_| Source = No of units
‘I 1. ] Domestic Sources (Flousaholds)-2001 Census 1,84.454
2 Commercial Establishiments y 38,871
3. & Reéstsuiants "596
4. | Markets = "14
5. |T jor) 06
Saurce: GMC

Annexure 3.1 shows a msp with major localities, roads, major commercial
sstablishments and other features & Annexure 3.2 gives & matrix of zones, wards
and major localities in GMC atca.

3.21 Domestic Houssholds

Various categories of househalds are major generators of wasto. The houscholds
in the Guwahati city may be catogorised based on tho incoms rangs, mumber of
family members, socio econoniic profils, owned / rented, size of the house, houss
affordability and ecovomically wesker section dwellings. The quentity of solid
waste gonented is directly proportional to the consumption patiern and therefore
lbehcomhvdsofpop\dnﬁomnmiampuﬂwlumwﬁcduwl
colony in the city, There has been a spurt in nmiti storey buildings in the recent

past. However, these are not planned and they are scattered alt over the city.

Most of the houses in the nawly developed residential arcas
Hengrabari, Panjabari, Khanspara, Kalspahar, Fatasil, A

Ay

4 Kahailipars,
Gotanagar,

Bamunimaidan etc. are single sioried. Most of the buildings in these areas are
designed for provisions for verfical extomsion up to G + 2 as per GMC.
Comparatively older arcas bave olready been developed and the high rise
buildings have sprung up ia these arcas,

Pased on a recent assessment (Census 2001), it is estimated that thero are 1,84,454
households with in the GMC Area (Reference: Annexure 2.2 - showd the ward-
wiss number _ofbwad\oldu) and the average family size is 4.4 persons.

‘The middle incoms group 1orms the largest ecanomic strats with 46.5% of the
1otal households having the wonthly income of Rs 7500 ~ 15000, Table 3.3 shows
the percentage distribution of bouseholds classified by average monihly income,

1L &FS Ecosmars Limited
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Table 33'bistﬁbution of Househalds b Average Monthly Household Income

Average Monthly Houscholil Income Percentage of

(in Rupees) Households
© _Uptodno0 S ____6es -
3001-7500 : 37.8
7501-35000 : i 465
" Above 15000 9.3

Seurce: Comprehenzive Master Plon for(:uruhaﬂ Meiropolitan Area: Data Bose Report

Apart from the. income levels, the socio-culturat practices also influence the

generation practices of the solid wastes, Guwahati has its own typical practices

and some of them which inflvence the quantity and the quality of wastes arc a3

given below:
Emphummnm:ﬂcmmmwaymm&ﬂymyof
cogonut, flowers (marigold), bepana leaves and flovrers, areca nut (tamul) and
betel leaves irrespective of the class or income of the houschold

. BammnndSnlleamuemdupwtpmgnmmalformblumd
disposable plates in Jocal Dhabus.

= In comparison to other cities of sisilar sizo rolatively leaser use of plastic bags
bmuuofavulabﬂityofjma,bambooandehorm .

» Maximum expenditure of all the huuscholds from various income groups is
incwred on food items (44% - Source: Comprehensive Master Plan for
Guwahatl Metropolitan Area: Dara Base Report)

» Ratio of working women is high :

¢ Eating out is generally restricted to the weckends.

e People are primarily non vegetarians. Fresh water varieties of fish, rice,
chicken are major compaonents of the meals,

» Low awareness on the proper disposal of solid wasta.
e Pan and supari conswmptions are very high.
+ No estimations on the house hold generation of the waste,
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3.22 Markeis & Cammci-cim' Evtublishments

The major confributors nf sulid wiiste 1 > hEY ) |
aiter households wiv s tis and i
commercial establishments ‘vithia the
GMC area. These include raney and
novelty items shops, stationury saops,
grocery  stores, elactrical slmps,
bakeries, hardware shops, food grain
shops, froit and vegetable shops, job
wuorking stations, office comnplexes
md offices, malls and others. There
40,000 commercis!
esublinlmenn in the Guwahati city.

There are four main wholesale markets in the city. Iroportant features of these
markets aro as follows:

1. Machkwan-Fancy Bazaar area:
= . Location: right within the heart of the city facing the river Brahmaputra;
. Phnning:nndomlhaphmrdleuﬁmofthnhminmﬁbnm
. Commdhy mainly pomto,omqn&oth«vagctablu(wlhopc).
foodgrsins & mustard oil (90 shops), other commodities (170 shops)
inoluding orockery, wu, catils foed itexns, plastic, salt, biscuits, masala,
Mm.m.m.mpﬁmmwm
* No. of Shopa/stalls: 179 rooms and 123 stalls
2. Along AT Road- Palian Bazaar area:

= Location: Along 1 km stretch of AT Rosd starting from fire station pear
ASTC to Athgaon railway crossing

=  Commodity: Hardware and spare-parts
= No. of Shopa/stalls: 96 rnoms and 143 stalls
3. Malignen Timber market area

s Location: At Maligsca along half km strotch of AT Road in the foothills of
Kmkii:ya. starting from Maligaon Rail Qverbridge (ROB)toMaligwm

= Commodity : Timber
* No. of Shops/stalls : 47
" ILAFS Econmart Linid
TRIFZ CORY
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4. Fish market in Paltan Bazaar ares

TER g

* Location : Near Palun Bazuar ai2a un the back of Meghdoot cinema

Commodity

Np. of Shopa/stalls

i h

32 stulls

Table 3.4 Details of Major Markets in GMC Area

In addition to tha wholesale markets, ihere are twelve major markets under the
GMC jurisdiction in the city. Details ure shown in Table 3.4,

ild W Management

Sl

8. = g No. of Zome Commodity
Ne. Market Hoomy/Stalls
1 |DispurSuper | 128r0oms| Zone-S, Rooms : General,
Market ' Central Suﬂowm,(?mmu
2 |Now Market 30rooms | Ceatral | Rooms : Pooja Items
Bazaax 52 stalls
Stalls ; Fish
3 |Ganeshguri 152 rooms | Zono-19 | Roems : Genaral,
Market 74 stalls Stationeries, Grooeries
Stalls ; Fish, \Tcgeubla
" 4 |Ulubari Market 51 rooms South | Rooms : Groceries,
: 68 stulls *{ General
Stalls : Fish, Vegetable
Chicken, Mutton
5 - |Tarum Ram 3% 100ms Central | Rooma : Groceries,
Phuken Market Voegetable, General
6 |Cheandmari 21studls | Zone-10 | Stalls : Gencral
F_lyoverMnrhet '
7 |Fatasil Murket 49100ms | Zono-3 | Rooms : Grocerics,
63 stufls Qeneral
Stalls : Fish, Vegetable,
Pan, Mutton
8 |Uzan Bazaar 28190mi | Central | Rooms ; Groceries,
[Market 32 stlls = =
IL&FT Kcoswart Limiied -
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Stalls : Fish

14 rooms

FF

L Chuper = 3, Peesens Scentens of Sulid Wasic Muamigemvy % ’
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"9 [Chandmari Zone-10 | Rooms : Groceries,
Colony Morket | ! salls General
Stalls : Pan
e Al
10 |Kacharigha 54 stalls Stalls : Fish, Vegetable
Market .
11 [Beltola Bi- 44 sialls | Zono-19 | Stalls : Vegetable, Fruit,
(a) |woekly Market - Chicken, mutton,
‘Clothes, Stationeries.
11 |Beitola Bvening * 33 stalls | Zone-19 | Stalls : Vegetable
(b) |{Market :
Sowres: GMC

The .iaﬁalt fuulm of the markets are os follows:

= None of the markets in the city have been planned specificalty for wholesale
trade, bence basic infrastructure facilities are missing.

»  Almost all the markets ars congested & dirty.
= No garbags dumping locations: and iniproper drainage network
» Cominescisl establishments/ offices are not concentrated in any specific arca

of the city.

» Except for fish and vegetable: mmemmdmmmm dedicated to
uinghtypeofeommodﬂymthunmdly

» There are no dedicated bins or collection system for the commercial
Mshmmum&cmtm.

" Spmhmlﬂnowymansmdshopphscmmm&cwﬁwym
‘There are 3 - 4suchmnlhontheG S. Road and office complex in Orim

'l‘owmunlhcumemd

Hoiels & Restaurant

Hohlsmdréﬂumhhawhaﬁ:mldmdunupmm&ehthchigh
rate ofwﬂdwmegenmﬁonbydﬁs category. The organic content in the solid

waste of this category is generally high.

smnll hotizsls which are not listed in records.

According to the secondary data'from the
TmuistepmnmnndGMCthmmszhobh,zmlodm”lrcﬂmm
mdmmns,lnmmandwbmheuwahsﬂ A st of hotels in Guwahati,

tIaDepamnenlofTomlsm,ugwmmAmmm34 Thare ars numerous

1L&PS Ecommart Limind

TRU™

Y




Chnprer = 3 Present Sicnerea of Solid Wasse Monaperment i
—~— ey

324 .

Salient Features:

L/ LA LU i N A

There are no 5-Stur category hote:s .n Guwahali.

There are numerous Dhabas scatered jn the city. There is ng estimate of the
numbers of Dhabus in the cny. Mox. vt them are lgcated near the bus enminus
at Paltan Bazaar and Adsbari, railway stations at Pajtan Bazar, Ganeshguri and
Kalapahar. :

There is no separate-direct system for collection of waste from hotels and
restaurants in the city. Further, nons of the hotcls and restzurants pay for the
collection of their waste. They simply durp their waste in the GMC
designated collection points and often litter the wastes. A list of Hotels in
Guwahsti as per the Departmont of Tourism, in given in Anpexure 3.3,

Others

Mummudo&ug%wﬁuhwnﬁbuummw“mm
in Guwahati. Some of the major ones ars;

Institgtions like the schools, university and colleges- Guwahati Univemity,
Quwahati Engineering Collcge, Guwahati Agricyltaral University, Commerce
College, Handique College, Polytechnic, B, Barua College, Dis'mr College,
Aryavidyspoeth College

Temples - Kamakhiya, Sukyeshwar. Vashishtha, Navagiah, Latasil, Gapesh
Parks and Exhibitios Grounds — Nebru Park, Engineering Colloge Ground-
Chandmasi, Sona Ram School Ground - Kalakhstra, Punj ,
State Text Book Publication Ground — Pen Bazar

Hospitals and Nursing Homes - (Non Biomedical wasts) — Down Town,
Guwahati Medical College, Good Health Institute of Neurclogical Sclence, B
Barua Cancer Institute.
Lndmia-nmnmmmmsmmmxoc-aummmm

Muring_e Halls — Radhiks Bbewan, Shalini, Bibah Bhawan, Asisn Palsce,
Aashirwad, Decora Bibsh Bhawan.

Salient Features:

= Althcughtheindm&ialwmisnotincludedintheMswmum,thmma

few industrics in the city which aro contributing 0 the total MSW in the
clty. '

. 'Biggumiblik'etlheloc,ﬁnwahaﬁknﬁmrymdmmhvelheirm

treatment system. Ouply the troated and the non-industrial wasts come into the
main solid waste stream of the ity ENe

o |
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» Although the Railway Ci Iony and the cantonment [s!l within the GMC area, -
they are not ynder the jun \dcct.nn of GMC.

»  No slaughter hpuses win.n the ity limits. However, there dre a numper ol
butcher shops and meat stops.

* No rsjor dairies in tho «ity. However, there are a few cowsheds in the city
Few ofﬂwb;ggerhoum keep 1-2 cowsorbuffa!oes.

= Negligible amount of constuction and demolition waste generated in the city.
» Presence of the drain cleaning waste end silt in the MSW stroam,
» Nomneduwemguymminﬁmhaﬁ There are open druins spread all

across the city. Tha wasic and the silt tand to get mixed with the solid waste
stream.

" = Presence of Bio-medical waste in the MSW stream. As per Government of

India's directives in 199 for Bio-Medical Wasts (Mansgement & Handling)
Rules, 1998, it bas been made roandatory that the tresiment and disposal of

Bio-Medical waste is responsibility ofthnmpocﬁw medml institotions.
Despite this regulation the biomedical wasts ﬁnrdu /. jn 1o the MSW to

some extent in Guwabati. Bio-medical waste. of ils and pursing
mwhnchhgmd’ﬁvhmwonﬁ pifkids and others is
lilmdnndnaputoftham ' ' i
Sng > By
With » total rosd length of 639:032 km, stroet swocpiniy,waste.#s the other major |

of the solid waste ia GMC Area. There ate 204 'hﬂmottouhln

the GMC srea. As presented in Tuble 3.5, a xignificant 44 gior cént of the roads are
cement concreto roads and over 34 per cent are black topped.

Table 3.5 Dotalls of Rosds in (GMC Area (length in km)

Az -.- Umph‘r-l Mnm&m:uf&dﬁ“l’mwwmmn'm ﬁo,
-—_— e wiEw wiw b P "

%’

Category GMC Total
of Read [TDyivision 1| Division | Divition | Division | Division | (loms)
. D m v v

Black 68.024 | ©¢9.743| 37931| 32.110] 359.613| 267.521
Top -

WBM 406191 5368 35107 11.330| 58618 151132
Earthemn/ | - s
Gravel 620311 14904| 47.154] 17440 788501 220379}
Total 170.774 | 90.015] 120282 60880 | 197.081] 639.832

ILAFS Beosmert Limited




Salient Feltun_:s:

While one worker swesps the -ord. a second worker picks up the sweepings,
which are kept in heaps by 1he fonuer. However, these activities are not done
simultenegusly.

‘The sweeper uses a long braon.. while the cartmen go roynd with the bandcart

and dust-collecting pan. Time lig leds to spreading of these heaps,

The sweepings are collected m truditiona! hand carts (Box type-wooden /
metallic), are taken to the socondery waste collection points and put on groupd
to be manually transferred 10 the trocks.

Thero are around 700 swecpers and 100 dmin cleaning workers distributed in
the five divisions (100-150 workers in each division). i

The swespings are cartiod out daily once in a day in 0oo shift from 0430 am to
1100 am in summers and 0500 am 1o 1200 noon winters. :

3.2.6 Drain Cleaning Waste

TRUE COTY

Lnaster = 3, Present Scenarrs of Solid Waste denagement y
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COLLEGTION AND TRANSFORTATION
Primary Collection

In some of the housing societies, door to door collection systems exist mainly

through private initiatives of the Resident Welfare Assciations. For example, few

of the colonies where such en inidative is being taken are: Rehawari, Uzan

Bazasr, Chandmar, Silpukhri and Pan Bazasr. Residents psy Rs. 20 — 40 per

house for door io door colleciion of the waste. :
|

The MSW strewn around s mainly collected through street sweepings. The
muynicipal sweeper oollcots the wasts in besps: along. the road sides and the-
mmummmmmmmwu,

Secondary Collection Points / Wusie Storage Depots / Wasts Receptacie /

Dhalaos

GMC presently has 778 secoudary
waste storage collection points a3
reported by the GMC. Majirity of
thest points are open ground sites. §
The break up of vericties of wasts
storage depots in the city is as BN

No.

460
318

The masonry enclosures are three sitled construction with a height of 100-120 cm.
The wasts is scraped cut from thy open side for loading to trucks. Similar kind of -
metallic enclosures are also seen.

Thewuiusmmdiﬁomlhaudcamauddéodﬂhemanhmm
of puiting in the containers and create unsanitary conditions around the bin. The
situation attracts stray cattle, pigs, rats & rodents.

None of the wasté storage depots have an amrangement of a platform. Generally
the premises of containers are found with over flowing and decomposing waste,
Some of the locations are on footpaths and om narow road marging causing
sbatractipns to traffic and movement of tha people.

The responsibility of the collection and transportation of the wasto from the
secondary collection points is with OMC. Divisional and zonal eogineers,
supervisars and then the swzepers raanago the collection of the solid waste in the
city. Apnexure 3.4 gives the zone-wise list of secondary colloction points in the

city.
=0 ENG
I’ ~ (f""

ILAFS Ecotmart Limlisd
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GMC has lel oyt the transporatior of ihe solid waste 1¢ 20 private contractors.
They collect the waste from the secondary collection points and dispose off at the
dumping sites.. These transporiers have annusl conlracts with the GMC and are
pald accordmg io the ciearing of the waste from the area assigned. If the GMC
- - sopervisors  find  that  the area
allocated to the contractor has not
been cleared then hs has to pay o
fine of 3 times of the fee he gets.
The trucks make on an average 1-2
trips to clear the waste from their
respective allocated areas. GMC has
its own floet of 16 trucks, which are
B being used for drain cleaning and on
24 special occasions e.g  during
festivais of Diwali, Durga Pujs,
Ambu Basi Mels and Dignitary
Vigits.

- |

The vehicles involved in the aglid waste transportation are ordinary upcovered
non tipping type trucks. They arc munvally loaded by scraping waste from the
mmdinwmmahnpedmuobukct(ﬂupa)mddmngﬂumewthemnk
holding the bottom handle. The workers are not us:ng any persoonl protection
equipumbfwlhhjob

wghlmﬁupdlhomllcclmmdh'mnnonof&cwmm

'oiight ffine. The Tihihg of the waste starts at 7.00 pm in the evening and carries
o '-!-ﬁomhﬂxdmhx'rheGMcmmmdmdmsofor
sipervision during these howrs. However, the street sweeping is dose during the
daytime. © -

‘Table 3.6 Solid Waste Colloction and Thansportation Infrastructure with GMC

Vehicle : GMC

Haod Carts 104
- ITrucks 16

Brooms 700 brooms in a month
_ Semrce: GMC -

3.3.3 Vehicle Maintenance
Frivaie transporiers maintain their own vehicles. GMC hes its

owR W
which iz used for all the vehicles owned by GMC. The vehicles nsed for MSW
transportation are maintained in this workshop anly.

34  PROCESSING & DISPOSAL OF MUNICIPAL SOLID WASTE

At present, GMC is not practicing any scientific and safe solid wasts processing

220 ENGS
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- plastic bottles, buckets, metals and ||

- ems o traw wr ow

e p 2 -

and disposal methods. Howe e, there is 2 small successfiyl private initiative of 50
Tons / month for vermi compo:ting in the outskirts of the city st Panikheti. This

~ unit is owned by M/s North Eas° Green Tech.

GMC has no sanitary landfill site

. -7 per say. Organised dumping in
T M ?- Guwahati started with ihs disposal
E bl site at Versapada. After a Public
Interest Litigation (PIL) this site

The disposal site at Sachhal, 10 km away from city centro, is a low-lying area.
This site is a government gwned lund and was transferred to the GMC. Dnly a part
of this site is being used. It is a developing area and many new constructions have
como up in roent years. Few of these are closo to the site. Being low-lying area,
during monsoon flooding occurs and landfill operations becomwe difficult in the
absence of properly developed ronds and the approach gets flooded. The disposal

&
=]

is crude dumping where the waats: is not covered and no specific ateps are taken

for controlled filling. A dozer iz used to compact the waste, Bird, cattle nuisance,
btnningofm,mmmingmdlewhmmmhlﬂmmhmm
of the site.

It was reported that in 2004, thexe was public protest against the generation of
odour and the insect menace in this site. To combat this problem GMC is doing
some remedistion exercise. Insoct repellent and do-odouriser is sprayid st regular
intervals at the sits. This job has been awarded to a private contractor.

RECYCLING

There is a prominent role played by SRS
the rag pickers/ scavengers in the IS

MSW system. They contribute lo e
recyclables in the MSW. Their role  Fisias
beging right st ths gencrution ¥
sources inchuding residences, 3
offices, shops, markets and others
from whero- thoy collect papar,

other recyclable itsms mnd sell them :

for reuse. Then they also pick upmcyclabluﬁ-omthnswmduyeollechonpointx
mdadegopenmeunduwlmdﬁﬂmu.mwmmaffm&eﬁul
quantity ofthevmstereachmgme Jand fill site significant by e

HLAFS Ecosmurt Limlted
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These rag pickers generally stay m thy 5 ums, pavements and at the dymping area. g

It is common 10 see 2 rag picker with u huge bag at all odd hours of the day and
night in the city especially these days when the waste is being collected and
disposed dyring the night hours. Gener illy, these rag pickers are sirewn over in
busy places like Fancy Bazur, Paltan B war, Fan Bazar, Ganeshguri, Chandmari,
Maligaon and others. They zofle: tae rr svelable waste and sell to contractors who
again sell in whole sale markets. Scme of the selling points are at Lakhotja (under
the over bridge), Beltola Charali. Khanapara, Lakhotai, Fatasil, Dhireppara and
Chatribari,

There ace about 100 rag pickers staying at the land fill sito st Sachhal and they
collect the recyclables from the waste, They are reposted to sell recyclables
around Rs 100/ day each. They also burn the waste for metal recovery at the site.

Few of the findings of a profile study donc by Asssm Scleace Teclmology &
Eovironment Council as part of their Survey of Urbari (Hsbige in Guwahati are:

. Highuthuqxﬁuoﬂhmug'pickm aze found to bo beiow 15 years of age

* Total number of rag pickers these who operate in Guwabati arca tias not been
estimated _

* Total lack of hygiene and sunitativn o their living and their work |-
»  Unorgenjsed sector

*  Very low income levels

* No civic amenities or facilities available 10 them

= High rate of occurrence of skin Jdissases, injuries and infoctions
At present there s no NGO or any other organisstion working on the
improvenxent of the rag pickers. However this is a humanitarian problem apd
needs to be addressed in a significaut way

36 |QUANTITY & CHARACTERISTICS OF MSW GENERATED

" Quandlly

Few studies have been conducted in the past on the MSW management of

Guwahati city, Estimates on the quantity of MSW as reporied in theso studjes are
* as follown: ;

» uwmw.%mwwumm m (Collection &
" Transportation) of Guwahati Mumicipal Corporation for (Draf)?, the

quantity of MSW generated in the city is estimated around 467 TPD in the
year 2005,

* According to “Report on 8 Survey on Urban Garbage in Guwahati Prepared by

-
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Assam Science Technolory and Enviroamental Council, 1994-95", the waste
generated per capita has heen estimaied around 0.315 kg per day. This
translates to 184 TPD.

Accurding 1o the study © dueciad by NEERI "Project Report on Mechagical
Composting . Plant at Guwuhati™ in the year 1976, the quantity of refuse
generated in the Guwahat: ¢:ty was estimated arcund 98 TPD.

» Comprohensive Mster Plan for GMA: Data Base Report (Draft) reports a
generation of 325,52 TPI) of MSW in the year 2001. This report refess to a

docyment prepared

by the Assam Poliution Control Board (APCB) and

Society for Research Development and Communication in the year 1999.

Characteristics

“The coruposition of MSW, as reported in various reports, has béen summarized in

Table 3.7.

Table 3.7: Compasition of M3W in GMC area

Waste GMC eport by NEERIJ, | Master
Composltion | Report, |. Assam Sclence 1976 Plan
(%) 2003 | Tech. and Env, (Drafy)
Counell, 1994-95 S
| Organic Matter 646 78.0 510 71.0
| Paper f 54 14.0 - 13.0
Plastic _ 35 6.2 0.2 - 8.0
Rubber & 28 - 0.2 <
| Leather =
Inexts 159 - 8.0 -
[Ash & Fine - 5 K £
Others 181 1.8 0.9 8
Total 100 100 160 100

OPERATIONAL EXPENDITURE & ECONOMIC DETAILS I

J

The sverage GMC axpanditre towards SWM for year 2004-03 ia Rs. 954 lakhs.

Ths expenditure for the last threc years is given in Table - 3.9.

M&uakmshghmﬁnasymfwsmmmomuﬂhmm
maintained in Accounts carry other activities. Hence the figures availsble may not
cover all the expenditure on SWM. Huwewnhobmedmomm
is steadily increasing.

Table 3.8: SWM Operating Expendiruro-GMC

Year

_[z002.03

Expenditure in Rs. lakhs

1487

Sonrce: Accounts Deps, GMC
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The major item of expenditure i sslayics, which in Indian citics are 7p-80% of the
total expenditure. It is around 60%; liere as the transportation is privatised. The

expenditure on Landfill is low ax no san tary operation is done.

Table 3.9: Breakup of expondiin = 70i 4.95)

Item of Expenditure % to the total
Salarics _ - = 760
Collectiop & Trensportaion 5 "320
Landfill B 0.5
Fudl & Maintenanco S

38 DEFICIENCY ANALYSIS

Teble 3.10 below sums up the deficiency analysis in the MSW management
system existipg currently

Table 3.10: Deficiency Analysis

Compones Indjeator. Remarke '

Regulatory SWM  Rules {« No compliance of rules

Compliance 2000 i :

Gegeration Mixod Waste '« Waste from all catogories including
bouscholds, hotels, - restaurants,
commercial establizhments, markets,
swecpings is mixed :

* No scparats system for big generators
like hotzls & markets.
Drain silt is treated 08 a part of MSW.
Rampant disposal of waste all over the
streets and river Bramhaputra leading
to diseases and epidemic.

.| Segregation Difference in | o No sogregation of waste at the source

source orgamic levels of generation.

8t generation | e Recyclables (20% of MSW) including
and collection |  pewspspers, plastics and wetals are
points | _ collected by mgpickers.

Primary Door to door | No door to dpor collection in.most of

Collection collection the localities

¢ Most of the waste is dymped in open
areas
* No dustbins at public plsces.
ILAFS Kcopuert Limited -
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Secondary

Collection

TUnown.ged

and
WMSUMIC et
collecting -
points

Street Sweeping

disposal practices fo'lowed by the big

... 1_._ _penerators.

« [Insufficienl number of collection
points, al more than the desirable
spacing of 50-500 m.

* Based on population nomms, no. of
collection points should be at least
1000 against the existing 318 points.

¢ Most of the collection poin are open
points and unhygienic, L]

¢ No provision 10 dump thelwaste in
scparate  biodegradable  (greeny
recyclable (blus) containers.

* Poor maintenance of collection points
by GMC.

¢ Infrequent and ematic clearing of
waste from collection points

* Ematic capacitios of the collection
points

* No separate collection points  for
various streams of waste -

* Mixing of drain silt at this lovel _

® Manual lifting of the wasts from the
collection points leading to spilling of
waste k

* No personal protction equipments
nsed!_:xﬂ:eworkmM’ the waste
¢ Absenco of need based sweeping
* Inefficient street sweeping operations,
* On an aversge 20% .warkers aro on
leave or absant.
. 639kmofroadsmtobclwepton

noed based frequencies. The cumrent
schedule does not cover al) the raads
and streets,

Trensportation

* | Unmanagecl

unseientitic

. Nomg;mmtforﬁﬁingofwm
from congested by lanes of markets

and remots areas of the city.

ILA&FS Bosxmart Linitsd
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participation

Public Awareness h L

AN S - o
Commuaity =~ —l = Commuynity participation is absent w’

except very small initiative at one or
two places.

No significant educational programs,
campaigns. NGO activities for public
EIeness on solid waslc
management, significance of
recycling, reuse and segregation of
MSW. :

Disposal

No waste processing practices.
No scieatific disposal

Unmapaged landfill site

ILAFS Ecosmart Limised
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CHAPTER -4
QU \NTITY & CHARACTERISTICS OF
. SOLID WASTE GENERATED

ToE zmonomn

41 INTRODUCTION | |

An estimation of the quaitity and characteristics of solid waste generated in
GMC is discussed in this section. An accurate assessment of the quantity and
characteristics of the solic wasic genorated is very important for a city in
formulnting the solid wast: management plans. On the other bhand, the
charactaristics of solid wastc aro sirongly influenced by the climate of the region,
seasonal varistion, the economy of the region, the physical characteristics of the
city ang tho social and religious customs of the society.

Gonsidering the above aspects the following surveys wers carried out in Guwshati
_ City to asseas the exact quantity and characteristics of the waste generated. '

* samplo suveys for estimution of quantity of solid waste genersted
s  s0lid waste sampling for the analysis of physico-chemical characters

Details of thesa surveys und the results of the same are discussed -in the
subsequont scctions of this chapter.

42 SAMPLING METHODOLOGY

Fquahmdimdtmmmttwhniqmmadmdmmm
quantity of waste generated ﬁomench:mmdﬂwpuapitaqmﬂtyofthe
waste generated.

4.2.1 Suwple Survey
A sample survey was conducted in the city with the following objoctives:
v  Assess the quantity and quality of waste pnmmdbymimumlnd

¢ Collect and collate information relevant to design of an mtesnled Waste
management program for GMC

The scope of the survey was as follows:

FPart A : Waste gwantification and guality assessment:
Coversge : Al the zones in Guwahati Municipal Aea
Sample Sizo : g 390 Samplos ‘

ILAFS Ecnsucys Limited
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Samiple Duration  : . 3Davs % | day as specified in Table 4.1 ‘-b%' Vv

A list of samples sclected in all catsgories of waste generators is shqwn in
Annexure 4.1,

PanB: - Secondary Informatinn « allvction and compilation

Base data and secondary informalion w:is collected from various sources. A list of
segondary data sources is given in Anie<ore 4.2,

Apart from quentity/ quality assessincnt, limited number of group discussions
[with Resident Associations, Chamber of commerce and other trade nssociatipns)

on the qualjty of services of GMC, expectation mdwmﬂ!topaylpuﬁoipate
in the SWM progmm of the city were also conducted.

4.2.2 Approack and Methodalogy |

Of the 390 saniples, the proportion of residential samples was 350. This sample
size was chosen as the best compromise beiween economy and precision. This
pumber is higher than tho snggested sumber in the CPHEEQ Mapual
Eavironmsnt Protection Agency (EPA), USA.hsnboeulbhlhedwmamm
for effective sampling. According to the norms for precision vs sampld size for the
wasie stream components, lo get & precision level of + 5% in the tes, 2
sampleofSDDmneuperfecL'I‘hiscomlntionuforammwiﬂ:high
organic/putrescibles. An sssumption has been made based on the secondary
reseqreh that the Guwahati MSW has a high content of organics.

GGG C T e

(

Table 4.1 provides the break up of the sampling done in various categories of
mmm. 2

Table 4.1 Saimple Break Up

Categories Sample for Waste Sasmple for Chemjcal
D Quantification & Characterisation
Physical Anslysis Partial Full
)
2

. [Houschoias 350X 3" 12
Commercial 20X 1I° 5

GG

Hotels & 10X 1* 3

Others - Dholoos 10X 1* 8
Tolal 1050 28
*Ne of days

ofw| w»

\ |
= To assess the physico-chemical charscteristics of the MSW, on site physical

snalysis and lab testing for chemival parameters wero carried out Physical
analysis was carmied out for all the samples and partial chemjcal analtysis for 28
samples and full for 9 samples. Samiplo for physical analysis was collected by
conmsandquamnngmethodauhedhahoundmclmdﬁlls' [hisesin
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43 QUANTITY OF DOMESTIC SOLID WASTE GENERATED e
430 Domestic Households S
Outof the 350 houscholds sclected for sampling purposes, s presented in table w
4.2, 348 responded and over the three Jays, the response to the surveys has been 4
around 84 per cent (292 households responded) on the 1" day, 92% on the 2™ day -
(319 households responded) and 96 per cent (333 homscholds responded) on the
3" day. Almost all the houscholds reaponded st least for one day. Amexure 4.5 -
prescnts the type, size, income group and aversge solid waste generation of
sample households. : v
Table 4.2 Sample Response to the Pec capita Assessment Surveys ot
. | House Hald Type — Retponded Hogseholds -
ml}ay 1 Day2 Day3 =
eekday) (Weekday)
EWS 75 80 B3
LIG 120 133 139 et
MIG 73 80 83
HIG 24 — 36 28 ol
Total 292 ‘319 333
: -
Miﬂmnbdhﬂ:oﬁgmbelowawxdnvuiuioninmmﬁngmdsmgmg s
Mami,qimofwmwcapimwrdaymammmofmd'rw;mpa LS
.Capita per day is observed across the honseholds, &5
2 .
proseated in | o SCHerDWomm - Per Copita Genersdon gmidey) X
tho figure, ] ~ !
about 78 per : .y z -
cent of the | :
samples are | @ ~,
in the per | 5w b3 ¢
capita renge. {“ L=
of 50 10250 |* ., |
2w,
gm and — . i
around 22 o DB -
m are e+ &
out side this
!;;bp (50 = +EWe [ Al xHO Ty -
gnvday), i'fhis is suthenticated hb.y ltmdardﬁm deviation of 103.48, Since the x o
deviation aversge per capita generation for tho days of sampling bas besn ;
calculated by efiminating extreme 10 per cent values, : o

b (Ll b



Table 4.3 Category Wt’se-“ aste Generation Trends in Guwahati

45
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| Category Per LUapita Generation, pm/day Average Per
B Dayl Day2 | Day3 Caplits
(Weekday) | tWeehduy) | (Weekend) Gener:tiun.
gm/day
EWS 189 167 159 175
LIG 186 146 128 161
MIG 180 157 175 170
HIG 208 196 __153 195
Sowrce: Analysis ;
Averapge Por Capita Generation, gnt/day = {(6 X Average Weekdays Per Capita
Generation + (Weckend Average Per
Capita Generstion) / 7}

Therefore from the above aualysis it is concluded that the average per capita
generation of solid waste ia Guwahati ranges from 161 o 195 gm/day in EWS,
LIG, MIG and HIG catogories. Thus the average per capita generation worka otx
to 173 gm/dsy. The per capits generation values aré applied to the p of
different wards to amive at the total waste generated by households. As presented
in the table 4.4 total wasts jrenerated by households in Guwahati worka out to

172.21 tons/day (for 2006).
Table 4.4 Zona Wise Wast: Genertion Trends of Housaholds in Guwahati
Zone ‘Waste Zona Waste
Genvrated, Generated,
Tons/day Touvday
Zone | 158,11 Zone 11 4.99
_Zope 2 19.48 Zons 12 9.2
Zone 3 1:1.49 Zone 13 8.38
Zons 4 1.57 Zone 14 16.09
Zone 5 3.19 Zons 13 9.61
Zone & 1.80 Zooe 16 6.19
Zone 7 1.19 Zone 17 6.55
Zone B 2.24 Zooo 18 1.61
Zone 9 6.01 Zoneo 19 16.11
Zone 10 4.82 Zone 20 23.05
Total Wasts Generated '
172.21 tons/day

4.3.2 Commercisl Establishments

Thera are sround 40,000 commercial establishments operating in Guwahati,
masjority of them are general Shops, grocery shops, bakeries and juice shops,
hardware and electrical sbups.whnlmlemdmhilsbtumdothm'l‘humnjor.

mmﬂngwmunrabaknﬁ«.juiceslwpa,pmsbopa.muhshops,
vegetabls stalls, coconut vendars, etc. .

—
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In order to assess the waste gencratec by these establishments, field visita and
field assessment surveys were caricd out in all the major commercial areas of
Guwahati. Discussions were ulso held with the shop owners on the amoynt of
waste generated by each of tham and disposal practices. Commercial
establishments in the markats huy e wi-t Levn eonsidered in this estimation

Since no information was availnble with the Corporation on category wise
inventory of commercial establishments, 2¢ collection points were selected in
commercial arcas and their cutichment area was demarcated. The total waste
received by the collection points (inaximum of 3100 kgs was considered)
apportioned to the number of establishments contributing to it. Based on the
wurvey it wes concluded that commercial establishments in Guwahati generate
56.53 tons of solid waste everyday with unit generation rate of 1.49 kg / day, as
presenicd in table 4.5. Annexure 4.7 presents the detsils of i
cstablishments and results of the srvisy |

433

434

e o - ——ra———— - S re

Table 4.5 Solid Wasts Generated by Commercial Esteblishments
Deseription X Value
| Number of Commércial Batsblishments in City 38,371 |
Number of Commercisl Establishments in Markets 872
Number of Commercial Establislments in City other than 37,999
 Markets
| Solid Waste Generation Rate, kg univday L.49
Total Solid Waate Geaerated by Commercial Estabjishments, 56,53
-l
* Note: Wasts Generated by Commercial Establishreents In the Markets
has been considered under the Markets Ca ry
Source OMC, Fiald Azsexrment Surveys and .imalysis

Restqurants

Restaurants are one of the main sources of solid waste genenation in Guwahati,
whhhmuibummnicmﬁewmmwuweowon
pMmmmbesﬂmmeudtmﬁmmbymmThm
mSMma,umlhmddhnbuofvuio\utypuhGuwmﬁmda

mphﬁnoflpumt(am:hof@hubmmﬁd«qdhmtho.

ummmtmwya.dehﬂ:ofwhieharemtedhApmnA.s.

Baudontheﬂeld;smmntmveymemitgnmﬁmnuofm:;nuh
cstimated as lG.G?kpldly.Atthismbthetnhlloﬁdmmw
restaurants in Guwahati works out t> 9.40 tons / day.

Hotels

Wmsanenudﬁﬂmhotds,depemhonﬂnoocupmymnanypuﬁcuhr
time. Estimation based on such demuswinneedlongutimcpuiodﬁ:ramly:is.

Similar to the commercial establistments, field

IL&F3S Beosmart Limised
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out in Hotels of Guwahuli and average waste generation trends are estimated.
Parameters such as capaciry, accupancy rale were also evalyated during the

surveys. There are 32 hotels in Guwahati {including all types). Out of these 5 were
selected to condyct the asvesanreal surveys. I

Table 4.7 Sc.;lid waste Ger-crated by Hotels in Guwahati

D tion Value

Nu of Hotsls : . ' : 32

Solid Waste Generation Kate, kg/unit/day - 83.89

Total Selid Waste Generated, fon/day - 2.68
Senrce: Fleld Aszessnant Survcvs and dnabu

Theso surveys as anslysod in table 4.7 md:m that the waste genoration rates of
hotels in Guwahati range ihmmkynnit{duyto 100 kg / uunit / dsy. Afier

Markety

Vegenablo, fruit, mutton, :bicken & fish stalls and geneanal establishments like
stationery, electrical, pharmacenticals, general stores, grocery, PCO, tea stalls, eic.
mﬂupohnﬂnmuofwmgm&oninmhwﬁ.m
gonoration tronds of these areas are tolally different from any other

Howover, major generatior: frora theso markets are coming from fruits, vegetsbles
and fish shops and stalls.

There are 14majowmadcm(liswdinnbled.8)in.ﬂu0'uwmﬁnnderthe
jmmmdﬂuc.mﬁommaamukmﬁuem&wmnm
mmnmwcowu.mammm&mm
gouoration trends has been presentad in tabls 4.3,

Table 4.8 Waste Genertion in Markets in Guwabati

Name of Market Veperable ! | Mutton | Fuh Total
Frult / Stalis al I Stalls
Hitally Chiclten
Stalls mewts

 Dispor Super Macket 7 ] 113 128
 Guneshyurl Market 10 24 92 226
Tarun Rem Phoken Market 3 30 35 ]
Fatashil Market 2 4 33 54 12
Uzan Baar 3 32 | 25 60
Fancy Bazar 69, 38 17 302

- | Now Market 52 30 82
| Utsbari Baxar 30 45 1S F) 119
| Paltwn Basay 91 [ 139 239
Beltols Marke? 68 5 9 , 82
Lﬁ'ﬂm 54
Whole 3
21 21 |

M T3




.| Unit Generatic da Y] 1500 | 2000 49|
Total Generation, kp/day 398400 ] 1440.00 | 5260.00 |  1299.281 1198328
* Source: GMC, Fleld Assessment Survevs and dn alysis

;s. ner _:_ {Punnnts & Chorecreriatns nf Soiid Buue Geaerand

Chanmari Coluny Market == S 5] 51
ToalStalls '~ . 33 96 263 872 1563

Ju yrder to sagss the waste gobionive 1 o il iarhets field a-sessments survey s
were carried out and discussions wers leld with the vendors of the markets. As
presented in the Table 4.8, vegetsble a1 d fruit wholesalers and retailers generate
around 12 kg of waste per stall eveyuay , where as the fish vendors generate only
2 kg per vendor. Similarly mutton and chicken vendors / stalls generate on an
average 15 kg of waste overyday, Hased on these assessments, it is cstimated that
the markets in GMC generate arcund 11.98 tons of waste everyday.

Schools & Institutions
The waste generated by schiools and other institutions will depend on the size of

- -the-school -or institution- The activities of-thess institutions -generally- do not

contribute much to the solid wasie of the city. However, Guwabati being the
capital city of the stale, large number OF contral and state governmnent institutions
fimction in the city. These inchule Guwahsti University, Ammq.ngmeerlng
College, Guwahati Polytechnic and others as mentioned in Chapter 3.

The specific number of schools and institutions and the pumber of students /
people working in these places in tbe city were pot available. Based on the
judgement of the consultapts and discussions with the zonal engineers it is
estimated that schools and institstions in Guwahat] generste around 3 tons of solid
waste, .

/@sm Sweepings & Drain Cleanings

GMC has engaged about 16 trucks for lifting of street sweepings and drain
cleaning waste generated in Guwahuti. It was observed that 12 trucks on an
average make 2 trips overyday to li the street sweepings and driin cleaning

wastes. Considering a vehicle capacity of 50 m® and an efficiency of 50 % the

total wasts collected by GMC vehicles are about 48 tons per day.

Table 4.12 Details of Solid Waste Gunerated by Street Sweepings and Drain
Cleanings

__Deseription Value
No. of Trucks Engaged for Lifting of Street Sweeping & Dmin X
 Clesning Wast - 12
Average No. of Trips per day 2
of Vehicle ) | I 5m’

m%‘w . _ 0.8 Vm™
| Efficlency 50 %
Total Street Sweeping & Drain (Cleaning Goaerated Waste

per Day ; 48 TPD
Sexrce GMC and Analysts

TLAPS Boosmert Limised
Tes
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4.3.8 Qther Son{;l'es

The ‘other

generyod fro

i!a_sed on the discussions with the wust authoritics, GMC officials and sample

survey it is estimated tha these temples generate around 1.2 tons of solid waste
. every day.

Based on the norms speaified by the CPHEEO the waste generated by hospitals
will be around 1.5 kg / bed / day, of which 75 per cent will be non bio medical
wasts and 25 %, will be bio-medical waste. With this unit generation rate and total
bed strength of 3650, the tolal waste generated by hospitals is estimated as 5.48

tons/day of which 4.11 tons/iay will be domestic waste,

Similarly, the sontribution from construction, and demnlition activities could not

baqumﬁﬁedmﬂy.Buadmexpmophion.itisuﬂmﬂedﬂutonmwmge
25 tons of constmction wasla is generated from various places of the city

everyday.

Apart from the sources considered there are other sources like maniage/function .
halls, vnorganjsed dairies guest houses, hostals, cottage indystries, exhibition

halls and others. Contribution from these sources can not be assessed exactly dus
wﬂtdrmudvndaﬁoningmmﬁonumds.Tohkembfmqumﬁtyof
tho waste contributed by these sources around 3 tons per day has been taken into

57,

wees of wists peneraton in Cuwahati comprise domestic waste

rom temples, parks. exhihition halls, marriage halls, hospitals and other
mesdieal instiefions cala e

sccount based on the understiunding and previous experience of the consutants.

On the whole the wasts generted from

‘other sources is thus estimated as 6.61

tons per day.

4.3.9 Tots! Quantity of Waste Generated A I
Ammmuyofquanﬁﬁcmimuuweysdiscmedabove.mmaathnhtohl ;
qumﬁtyofm;ewuzthuwahnﬁtobcaroundSNwmpqday.Whﬂo
around 172 tons is generated by !hedomu&cmrcuummd!ﬂtomismd
hymewmdalemblistmenumdmmd“mﬁmmweephgmd
drain cleaning activities.

Table 4.13 Total Quantity of Solid Waste Generated in Guwahati
Unit Total Waste, | % to
S.No | Souree Generatfon/da |  toms/dmy Total
. y
1. | Domestic Sources 175 17221
. _gm/csp/day 3439
2. | Commercial 1.49 kg/unit 56,53
Bstablishments 17.88
3. | Restaurants 833k 9.40 297
4. | Hotels 83.89 kg/unit 2.68 0.85
".‘-'_r""-‘.:'?‘..'-\.;-.
é > s
il 40
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5. - | Markets S 2251015 11.98
! S | kg/unit 3.78
6. | Schools snd Instimstiens | LS] 30| 095
7. Y Strect sweépings & b4l & 48.00 3
Drain Cleanings _ el e 15.16
8. Ten_':plt.s e LS| S o0 i 023
9. | BMW (Domestiv) _____ | i 13 kg/unit 4.11 1.30
10. Constmction — LS| 2501 099
11 Others 4 LS 5.00 .58
| Total Waste Generated, o] [ 316.61 | 100.00
tons/day
Combined Per Caplta © 321.73 gmv/eap/day
Generation ol
Soxirce Survey Analysls
LS~ Lump Sum
Per Caplia Genecation (°CG) It defined an tha ratie hetween the total quantity of waste .
geaerated by all seurces and population (prejecied for 1006) of Guwahstl
PCG= Tetal Quantity of Waste Gitnerated (gm) by all sourca/Pepulntion of the city
= 316619000 / 984081 = 321.73 gm/day

In terms of percentage contribution, ns summarised in table 4.13, domestic waste
generated from the houscholds acuoun! for a substantial 54 per cent of the total
waste generated, Street sweopings & drain cleanings and commercinl wastes
contribute 15 and 18 per cent respectively. The per capita generation (PCQ) for
Guwahati thus works out to 321.73 gra/day.

Sourcewise Contribution in MSW Generated in Guwabati
048% - 33T% __g53%

1.08% £749%
18.79%
i Domestic Seurces . M Cemmaercial mmm
(3 Restaursnts O Hetels
B Markets 2 Schesels and Institutions
i Street Sweepings & Draje Cleaslays Temples
B BMW (Demestic) B Canstruction

f“'.'—-l-.::'-
T T .,
R = 1
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Tabile: 4.4 Zone Wise Wasté —~———

—— |'§J,-m°r-d {Iueni,

e & Choreclerisiics oof Solid Wady Gemerorad
- Sogbs G fa 1_rt|r'! LA B T San - 2y

eneration Trends in.Guwnhlh'

Zone p

o T

- “Waste Zone Waste
Y S ered, Generated,

- Tons/day

. '1""-— T —— _‘:‘.!..:‘4_’11- - ¥
Zone ; : — 32 e 10.32°
Zone2 1

Lol e 4025 Zone 12 1917
Zone

17.32
33.28
19.86

12.80

13.53
.32
33.29

m

47.62

- 2o o callection and transportation of waste from open
otioction poiuts and\dustialy y o o the landGll aite. As discussed in the cariier
ch‘m“s collm ! trt.hlpﬂn“iﬂﬂ Ofl m’h' . P T

except for street swoepings AW (fras boen | |,Y-GM"T"
the GMC there are 20 pr5

Table 4.19 Vehicle Movnm ong “Analysis of Solid Waste Collection Vehicles

e
Peried Mx‘t‘ No. | A‘fauge Average | Average Quantity of
o mad i /Day Trips/ Waste Co
es..&n_.ﬁ.__..___ Vehlcle Tons / Day

03 3 81 1.94 193.75
05 - 38 —'-""-——.-__ 82 1.91 2 3 196-50

Vora 73 1

As snalysed in table 4,19, 6y

, mavmgemmssvehsdueoummemudwm
overyday from 20 zones. fny Qtdermmwthemcanyﬁ:gmpacityofﬂ:o

e e,
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4.4.1

YT e T

vehigles, the i‘limensio'ns of e velicles were measured. the volume of the
vehicles was calculated and the ‘vaste density factor was applied to arrive at the

. actual carrying capacities of ench vehicle. These carrying capacities were then

applied to the comesponding vehic): trips on the particylar day of vehicle
mavement analysis and the wtzl wiste collected is estimated. Based on this
analysis, it is estimated Ihat on un uverage 175.71 tons (59 % of the 300 tons of
waste generuted) of waste 1 hoay; taliscied. Detils of vehicle myveinent unalysis
and quantity of waste collected ar» presented in annexe 4.6,

Waste Collected by the Rag Pickers

In order to estimate the quanlity of waste recycled, the strect collectors, rag
pickers, raddiwalis, sub-dealers and rusin dealers in the city were interviewed.
Generally stroet collectors and mgpickers collect the waste and sell to the
mddiwah;ﬁmmddtwﬂuhursﬂxemmﬁﬂ&omr@ﬁnmmpuubmb-
dealers once in every 15 dsys after accunlation of considerable quantity of
material. It is estimated that around (00 ragplckers are operating at land 1] sito at
Schachhal: “The sub-<dealers'do cleaning und segregation of wasts nto different
moﬁulhpmmawm.mmmwmw.),
glass (broken glass and botties), inotal, tins, rubber, cartoas, paper, oto. The sub-
dealers again sel] the recycled miteris] to ain dealer who genenally handle the
material in bulk and supply to recycling plants. .

Based on the discussions and filed surveys it is estimated that inG ti about
14 tons of waste is being recycled everyday. A significant on of these
recyclables is contributed from metal acrap, card bpard and glags bottles, otc.

Table 4.21 Estimated Quantity of Recycling in Guwahati

Recyclable Quantity Collected, tons /
day
Plastic (hard poly begs, films, bottles, ¥ 1.50
i cassetie covers, eto,
| Glags including Botiles =7 2.00
| Rubber 3 0.80
Wire and cable - 0.30 |
| Tin_ , : 0.70
[ Iron : __4.00
Paper 3.
Cartons L : 1.50
Water bottles (plastio) 020
} Totad 14.00
Sonrce Fleld Surveys ond Analysis :
LL&F3 Brosmart Lintled
—~ ﬂY
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