A8% SOLID WASTE MANAGEMENT S

. The wastes penerated in solid state as a result of various human aCtiviti
discarded as useless or unwanted material are known as solid waste, Solid wast
l'lt:_le.mgum:nus mass of discarded materials from residential, commercial, industrial. agriculur) o
miming activities. Depending on the sources, solid wastes can be bro y =

ac | adly classified intg three 1y
I:II.SI";:I.um::Lpnl Solid Waste (MSW), 2, Bio-medical Solid Waste (B5W) and 3. Industral E-L:-.li.;j'1.a.:,hrI
). :

25 and Aoy,
£ consists of hight,

(1) MUNICIPAL SOLID WASTE (MSW)

Municipal solid wastes are generated from residential, commercial and institutional activife
along with waste from street sweepings. In [ndia, MSW generation varies from 0.2 ke/eapitada 1
0.3 kgfeapita/day depending on the population of the cities. In metropolitan cities, MSW generation i
0.5 kg/capita/day. The per capita waste pencration depends on various factors like increased commerciy

activities, standard of living ete. The per capita quantitie of MSW in Indian urban areas are wiven in
Table 13.1.

Table 13.1 Per capita quaniity of municipal solid wastes in Indian urban areas

Populalion range (In millian)
(Egfcaplta’day)

Average per capita MSW production 1&g)

0.1-0.5 0.2
0.5-1.0 025
1.0-2.40 0.27
2.0-5.0 0.35
2.0-5.0 05

»5.0 i0.50

—

As per studies by Central Pollution Control Board, the quantities of municipal solid wask

generation in the major metropolitan cities are given in Table 13.2. This shows that Mumbai produee
highest quantity of MSW (300 tonnes/day) among the Indian metro cities.
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Enmpﬂﬁmﬂﬂ of MSW

The average composilion of MSW congjqs of 30 4
1]

; o), metal (1% 35
Al Fﬁpff:::h:r::fl;:qi i'nﬁ ! 21355 (1%) and plagicy (1%). The materials s :
and paper cd o 1€ actual composition of municipg| sn]'dma Lmjj !M asediesiry
(e composition ranges are: i Waste varies demographically
A3%:; . - - |
Paper 3.[||_|5 3 m.erulﬁ. 0.33-0.80%; plass. 0.35-0.942,
alue of India’s solid waste varies from 800 1 1000 kealke

4G OFEanic matter, 30 to 407 fine

(on dry weight basis). The calorific

Collection and Disposal of MSW

Thest e et _gfl'l'-'-'fﬂltﬂl:l m.“:ldl'ifldl_lnf |'J_tl|J5::]m|d are normally transferred to a communin bin
House-to-house cu!l::-:_lmn by municipal agencies s done in many cifics. But most of the citiee and
owns are old and having narrow winding roads which pose prablems to the veicles in n.:h? e
individual houses for waste collection, Hence, house-to-hauss collection SVSIem is h:-ml: in [':"xrhl.-:|;
most parts of India. In our country. community-bin system is most widely used where Hm‘;:‘: F
owned and maintained by municipal bodies, are provided at frequent e mmq:“m '.‘-".'
along the roadside. Citizens kecp their wastes in these bins, The selid wastes. collectad fram di Ferent
community bins, are then transported ta the disposal site by a fleet of vehicles by the municipal
bodies. The disposal sites are usually a low-lying area on the outskirts of the city.

Chantar 12

sanitary Landfill

Miscellaneous refuse materials are those from houschold. hotels, stores, markets, restaurants,
etc. (e, food wastes, vegetables and animal wastes, paper, cardboard, wood. boxes, rubber.
leather, plastics. tin cans, crockery glass, metals, ete.) ashes (from fires used for cooking. heating
buildings, etc.), dead animals, industries and agricultural fields, etc. In the developed countries, 2.
US4 it is 2 common practice for each household to bum the bulk of waste in a backyard incinerator.
Mainly food scraps, bottles and combustible articles are contained in p.-:-:L_u:Is for collection b
municipality. The percentage of paper, rubber, leather, plastics., metals and glass increases considerably
with increasing industrialization in developed countries compared o develaping countries because of

wide application of these materials in their daily lives. _ _
i in heaps i developing

‘1 waste is dumped on land in heaps in uncontrolled manner in 2

RN 1 L e : s or mines. The developed

' i i ing in abandoned quarri
countries, Some waste is used for land filling in 2 | i |
. incineration (se¢ next section). Indusirial wastes are treated

countries prefer the second method, viz s vt
in treatment plants and valuable materials recycled. lume of the waste is
reduced by pulverization (33 per cent) or by Incineration.

yeled. In other cases, the vo
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For sanitary landfill, the following principles should be followe

Solid wastes should be deposited in a regulated manncr, Pr_"'r‘?'f!hlz'_' _i” ‘ﬂ'l"“_'*"ﬂ pit
. Solid wastes should be spread in thin layers :~'-'ll|1 l'_-'l'ﬂllllfi 1UI?'I‘:I-I_ itl u:: least |5 om
Adl factors likely o contrilvile to wnt:lr pollution should be eliminaied
2 yumetos > burnt openly

In lh?h:;f::;;; I:;:lilnlﬂglhﬁn.;-gn1511LI3¢I soil is u!-'.cf'ull inlcnu:;tiniug 1|11:.Ic~.i|-;|._h|4?-
movements outside the L’mdﬁ]l arca. With increase in urbanization and expansion of cil
periphery, land suitable for landfill becomes more and more scarce, In such cases, lelj
landfill, backed by modemn solid waste management, can provide the commuyp
environmental management.

".--I.I_—

-
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Composting and Municipal Waste Composting Projects

This is the biological peocess where fresh organic wasies are ililﬂ'n_"f'ﬂlf to be decomposeq infy
humus-like substances. The process is conducted by a complete automatic system which consiseg of
several steps: (1) The crude refuse 5 dumped into a container or to a helt CONVeYor. (2 lrop g
metallic particles are removed by a magnetic separator, (3} The material is then transferred ip a wey
condition o a rotatory cylinder, analogous to a rotatory drier. The eylinder rotates slowly on larwe
Lyres and the wastes move from one end 1o the other. They arc thoroughly mixed and pulverized by |
abrasion. Air is introduced at |ow pressure thraughout the length of the cylinder. Here aerobic micr- |
OTZANISMS ensure rapid decomposition of the wastes under aerobic conditions, _

In several pants of India, compost plants are in operation @&, N Ahmedabad, Kolkata, Mumkai, |
Chennai, Delhi, Pune. and Hyderabad. The minimum plan capacity is 100 tonnes per day. The |
Government encourages feeding of compost plants by municipal wastes as raguw materials, Compost |

has been used by Indian Agricultural Research Instipte (LARID) to produce blue-green alpae-coated
granulated compost,

Vermicom posting

Vermiculure or use of earthworms in b
degrade a variety of organic waste,
vermicompost, which is 3 high
soil conditioner, Vermicompo
species of earthworm have bee
have been found in India, The
Drawida willsi | e

iotechnology, where the earthworms feed on and
eliminates noxjoys elements and converts the waste int
-Erade, nutrient-ricl tompost and a very significant biofertilizer and
*t enhances soil productivity ang increases crop yield. Over 300
0 identified from differony Parts of the world out of which 385 speci
useful species foung in India are Lampire mayritii, Dichagaster bl

Incineration

This is the preferred lechnigque |
I reduces the b B I "-'I.'Illl]l]l.'! h].-' Qb Per cet at 130[31_“]'!]“&{: I
l'L"'L'hI'IIIiIHE—ﬁEE '}"-?rn corrosion, emission o ofTensive Udl:;urs and also free from bacteria and »°
ﬂl‘!i_:!.l'll:; Ir.h"t_m THCIJ gl’-:'*-ﬂi “JT. foul odoyrs gy, Bl5es. The wage Ilmat from incineration can ™
st for supplementing clectricigy BENeration for domesy;, heating The only drawback is 1
the technique is costly al presen; iri 3 ating, ete. The onl)

Two types of incineratops e used . walls

o OF Unsorted wys pe plant s mal

stoked and has a relatively Sl rigeg eaacily, The % ';r.ﬂﬁgn’l;rﬂnf::ﬂl:rﬂk ul”d ks unifo™

ar Waste managemeny, particularly in the developed countries

: : : b frigmdh
neineration offers environment-friesd?

Smmed with GamEoamer

Scanned by CamScanner



TTEIE  STRITIY
wHAgOMONt andt Hocych A

wature. This leads to incompleie ¢ .

" |.;|_11!PL] for large cities. T ., mplete combustion and yields an unstable residue. ;
quitgble for 1arse. s. The continuaus feed plant has I ke o residue. Theso uniis

@™ d a variety of moving gates and ash-removal arger storage hins, automatic feed

Wi on range. can be fitted with pollution ¢ o systems, The unit maintains @ uniform

Qi = onlrol devices and yields stable residue

dical Waste (BMW)

"'ISTI-."S EM III-hlII s 3 n
: ! ) are generated by hospitals, nursing homes, clinics, dispensaries.

hological laboratories and blood banks, BMW harms people and environment as
{ of

Eiumedicnl W

-ary hOUSES: pat
are highly infectious. Considering the seriousness of this solid waste problem. Governmen

el : i _
jplia, 18 i_jmsmlmm_“ﬂjém' o {l":“lﬂnagﬂrnem and Handling) Act in 1998, The act emphasizes on
d].-;silfl'l"d“"lf"':"s'[’l methods to be strictly followed by the hospitals and other health-care units
BMW. -
0% 15

deﬂr:ing
ut 50% of pMW are benign and comparable to domestic waste. The remaining

Abo
ns—il ma:!f h-:l ml’e::uc-u_s amu;_! roxic. BMW is reservoir of pathogenic miCro-organisms. which
ntamination and give 1_'1512 to infection. Improper disposal of hiomedical wastc ma} also
water and soil. Run off from untreated or improperly treated BMW dumped on
the

ate surface and ground water supplies—exposing the entire population 10

o catse €0
suse poliution of air,
ge Jand can contamin

ik of diseases and parasites.
As a result of the reusage of unsterilized syringes. 8 (0

Hepatitis C and 80,000 to 1,60,000 HIV infections are estimated to occur annua

aided if syringes are disposed properly and safely.
neineration is commonly employed for the ireatment of BMW. The solid waste is bumt at 2

bigh temperature (900°C) in presence of oxygen. If the incineration works at a lower temperaiure.
the incineration is incomplete, the patho e. Due to insufficient temperature in the

pens can SUTVIVE.
provess chamber, it may also produce loxic compounds like furans and dioxins. Therefore, temperature
is very important for the process.

16 million Hepatitis B. 2.3 to 4.7 million
lly. These could be

Chapter 13

Industrial Solid Waste (ISW)

Different types af industries produce large qm].ntili-:n of solid wastes. These wastes arc nnnnln_ﬂ}
manzged by the concerned industries. For example. coal-based power plants produce large quantities
of coal flyash. In India, about |00 million tonnes of coal flyash arc pmdllﬂ‘d annually. Coal flvash 15
considered as a hazardous pollutant as it GAUSES respiratory diseases (3¢ 9.1.6).

ontainers and

Land and Ocean Disposal
Radioactive wastes from

al ered to the ocean floor. In US
great depths. But they may leak of

Waler
ave chances al |

i : J— ,
e du.m]‘n:d i Elf!ﬂ."ﬂ-lll.|1l ?}q Mew York. LSA. In [930-53, the canal ditch was
i s, In 1933, the diteh was filled up:

histoe,
Y is that of the Love Canal i Wiagara F W iy
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Cily Boar (300 families)
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Environmeanlal Chermisiiy

into air. As a result of these findings, the State of New an declared emergency in the areg gp
transferred all the families and the school from the site (Fig. 13.2).
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w Transport ol toxic nonmal chemicals from Love Canal durnpsite into adjoining areas
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