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URBAN SOLID WASTE: APPROPRIATE TECHNOLOGY

by Professor K J NATH, P K CHATTERJEE, S K DASGUPTA and D M DE

1. IWMODTCLTION

The Solid wWaste lanspgement ser-
vices can absorb upto 1% of the
G i,Pe and 1s one of the most
expensive cily servicese. 8t 3 to 6
workers per 1000 population,solid
waste workers way represent abont
1 to & of the total national work
force in the developing countries.
In order to optimise return from
this huge public expenditure,ecvery
coyntry must evolve an indigenous
technology for Solid Waste kManage-
ment based on the quantity and
character of the wastes, the level
of nmational income, wage rates,
equipment manufacturing capacity,
energy costs and variops social and
cultural factors typical to the
commynity. & careful analysis of
{the present status of solid waste
management in the citles and towns
in India wopld lead one to the
inevitable concluysion that better
sanitation standards copld still
be achieved in most of the third
world cities and towns by prudent
and well planned allocation of
available resources throupgh the
application of appropriate techno-
logys Ihe All India Institute of
Hygziene and Public lLealth is pre-
sently carrying out a pilot study
sponsored by the Calcytta Metro-
politan Development Authority and
financed by the world Bank on
various technical and managerial
aspects of municipal solid waste
paragement and the experience of
the project team strengthens the
above view pointse

2. EXISITNG SLATUS OF SOLID 'WAST
A HA GriicuNT TN SHALL AND KisDITA
TOwNS TN INDIA

The collection and disposal
of refuse within an urban arca has
been, traditionally the respon-
sibility of local self Government
Bodies. These bodies, except in
the cases of a few large letro-

politan Cities, do not have ade-
auate mansgerial and technical
manpower at their disposal to
plan and operate the Solid Waste
Maregement programme at the
degired level., Most moniclpali-
ties spend a sizable portion of
their annval budget for Solid
Waste Management and for the
maintenance of suyrface drains.
Byt in absence of adequate plann-
ing and management and as a
resnlt of Inappreopriate techno-
logy, much of the municipal
expendityre and efforts in this
direction have gone waste. In a
sanmple survey conducted by the
A1l India Institute of Hygiene
and Public Health in 34 municipal
towng with varying levels of
urbanisation and socio-economic
circomstances, population varying
between 20,000 to %,50,000 and
density of population varying
between 5000/sq.KM. to 30,000/5q.
Kil, it was observed, =

(1) In more than 60% of the
mynicipalities surveyed, less
than 40 of the solid wastes
are collected daily. Against
an average generation of 400
to 500 gms/iapita/ﬂay average.
Collection is mostly less than
200 gn/capita/day.

(11) In absence of any house to
house collection system and
adequate no. of community
containers,coliection is from
open on-road dpymps. These
dumpg are invaded by scavangers
and animals which scatter the
wastes, the rats have access
to food, and fly larva migrate
and pupate in the vicinity.
Leaclate from decomposing and
putrifying garlbage percolates
into so0ll and nearby water
sourcess Respltant contamina-—
tion of food,water and soil
lms capsed fregrent epidemics
of cholera, jaundice,typhold
and other pest borne diseases.




\1:1) Uncollected solid waste
finds its way into the open
drains meant for rain and
sullage water, thus blocking
flow and creating water logg=—
ing. This has created acyte
mosquito problems in most
mynicipal towns. lioreover
removal of solid waste from
these unlined open drains
resylts in wastage of mnch
labour.

(iv) "he handling procesgs involves
collection from the street
into 1ll~designed hand carts
whiclhi again dgmps them on the
gropnd Lo be picked up by ra-
kes and baskets snd put into
trucks. This resvlts in wast-
age of labour and waiting time
Tor vehicles apart from the
great health risk that the
workers and public at large
are exposed to.

(v) biore than 80% of the collected
solid waste in mpnicipal towns
are disposed off by filling
up private lands scattered gll
over the town in most uncon-
trolled hap-hazard and insani-
tary manner which is a poten-
tial health risk for the comm-—
vaitys. lwnicipalities possess
less than 0.32 hectares of
land for every 10,000 persons
tor disposal of solid waste asg
well as night-soil.

‘he above observations thongh
based on a sample sprvey in 34
municipal towns in India, by and
large retlects the general level
of Solid VWaste lianagement in wmany
of the Asian an? Atfrican towns,
which could be attributed priwarily
to the failurc of the anthorities
to develop a s0lid waste lianagement
System appropriate to te sgocio-
economic circumstances of the comn—
unity and its available Linancial
resourcess wxpenditure on Solid
waste Management variecs between
As.8/= t0 Rs«20/= per capita per
annpm in ITndia (£1518 at 1981
level). kan-power employed varies
hetween 3 to 6 persons per 1000
populatione ihe gquality of ser=—
vices provided in mcst urban
areas, particplarly in small and
medipm towns, in termsg of quanti-
ty ol solid waste collected and
envirommental protecition provided
to the Communlty, does not justify

this expenditnre,.
3¢ PILOT STUDTsS

3ele Project Obijective

(a) Tevelopuent of a fully/
rartly confadnerised collection
and transportation service
which would not allow the waste
mtters to tonch the groynd
during the collection and trans-
portation process.

(b) teechnical and financial
feasibility of simple labour
intensive, low cost yet hygie-
nic methods of solid waste
disposal and resoyrce recovery.

3,2 Pilot Project Areas

S9ix mpnicipal wards, in two
mynicipal towns, with varying
socio~economic czrcwmstqncos
and different levels of yrtani-
sation were chosen as the pilot
areas where alternate methods
were stpdied. Lhey covered a
total population of abont 50,000,

3436 Altermatives in liethods and
kian terials.

Zedelelollection and transpor—
tation oysten:

(a) House to Honse collection
by lighit weight mampally tipp-
ing anto-vehicle (2u /1.29) and
12/18 litre plastic/G.T.domestic
bins were snpplied to each family.

(L) The same system as in (a)
with pedal-tricycles,carrying
47678 nos. of 50/ 100 1itres eT.
containerse.

(c) Bame system as in b)),
but collection from commpnity
containers, provided for every
10/20 hounses.

(a) Collection from comum ity
containers by pedal tricycles and
direct transfer into 412 skips in
primary transfer stations. The skip
is bauled by B5 H.P. tractors to
disposal gronndse.

(e) Same system as in (d) but
with howse to h0nse collection,



343626 Digposal techniques

(a) Mannually operated sanitary
land £illing.

(b) Mannually operated aerobic
(Windrow method) composting.

Wach gystem was first opti-
mised through the optimal combing-
tion of men and materials, before
their comparative evaluation.sach
system were run for dally as well
ap alternate day collection.Cri-
teria for evalvating system—effi-
ciency were cost, environmecntal
proteciion and public acceptance.

kode of operations tried in
different areas and optimal design
parameters for them are shown in
favle-1.
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3ede Eipdings of the Stndy.

In table-2,%04nd 4 a comparison
of pilot project systems is made
with the existing systeuws in variops
categories of towns in India, in
respect of manpower requirement,

0 & M Cost, vehicle and fuel requ-
irement and quality of service as
Indicated by per capita waste coll-
ection per day, frequency of collec-
tion etce Tt conld be secn that
under the pilot project systemns;aver
—age 0 & M cost is considerably less
than what is presently being spent
In most Tndian cities and towns.At
the same time the level of services
in terms of per capita refuse coll-
ection per day 1s mych higher.Table3
clearly demonstrates that the exist-
Ing system of solid waste management
in the mynicipalities is counter
productive and wasteful in respect

Pable-1l: Pilot Operations

Pilot Area
Characteristics

kode of operation

¢ Gollection & ¢
: dransportation:

Disposal

WUptimal Lesign
iparamcters

-
-

Population2
/10,000 /Kii
Disposal site /3K
Semi Trbanjidverage

Density

As in (a) under liampslly
503 olo Ope).‘rated
sanitary

landtilling

income level/Re8+2500
per caplta per annum

P-TT, -Do- As in (b)under -Do-
%s5els
P=JTT,  =Do- As 1in (c)under -Do-
303010
P=1V.e Population Dsnsity As in (d) under Nannnally
>20,000/K1 3434l operated
Disposal site 8Kii wind-row

Highly urbsnised.

composting

Average income level.
Hee 3500 per . canpita

per amuopi.

"'DO_

ag in (2)

Ze3ele

12/18 1litres plastic/
Gelebuckets as domestic
container per family
per annpm :
One duymper per 5000
people .fwo crew collec-
tion.

-Do-
One tri-cycle (600 litres)
per 1200 people.

One Commpnity Container/
10 honges.One tri-cycle
per 1500 peoples

One Community-vontainer/
20 horses.

One tri-cycle per 2500
people.

One Primary Transfer
Station per 15000 peovle.
One tractor-4 skips set/
45000 peopls.

12/18 litres plastic/G.T.
buckets as domestic con-
tainers.One tricycle per
2000 peoples Une rrimary
Yransfer Station per
10,000 people. Une irac-
tor-4 skiops set/30000
people.




3y

Taple=2: 0 & COSTSH

¢ Level of mervice : 0 & LK.Cost hs. per
§ s capita per annum.
500 gm/capita/day collection. Rsse 20,00
Roadside open stormage and Doyble
Handling,Dailly collection.n=-
controlled disposals.
200 gm/c/d. Rse
Irregular collection. Roadside Ksoe

Calcutta Corporation

34 kignicipal Towns
in Greater Calcutta

.00 to
10,00

open storage and Double Handling
yncontrolled disposal.

kse 6.,00(Rg.4.00

Rs, 7.00(8s544.50)
Rs, 6.00(Rg.4,00)
Rse 4.50(Rs.3.00)

:RS. 5.50(RS¢3 -50)

Pilot - T 250 to 350 gu/c/d.
daily collection. o double
Handling.3anitary Disposal
Filot - IT - Do -
Pilot = ITT : 150 to 200 gm/c/4
Pilot =~ IV 300 to 400 gm/c/3
- Do -
Pilot - V 350 to 450 gm/c/d
._Do.-

¥i'igures in bracket indicate O & Ik costfa alternate day collection.
Table=3: VuHTCLE PTGL AND STAFD Ry UTRiME N

: No, of vehicles

fpel consumptions Uil consumption sdtaff re-

: needed 2 per annum per amum ‘quirement
: (Per million ¢ (Per million t (Per million :(Per 1000
: people) 2 pecople 2 people ) ipeople)
kxisting System 400 Trncks 1,25,000 1500 %3 to 7
Pilot Project
System 80 Tractors
and 100 trailors
/skips. 50,000 600 1 to L2

of ytilisation of man-power.dethod
studies also revealed that for towns
with density of popuylation less than
10000 persons/Sq.Ki, house to house
collection with pedal tri-cycle wopld
he more effectives tor towns with pop
—-ulation density more than 20,000/5q.
Kii, collection from commnity contain
—-ers would ensure almost the sane
level of collzsction but at a much
lower costae

Pilot studies on low=cost disposal
techniques revealed that,

(1) Small mannually operated sani-
tary land filling sites, could be
operated fairly satisfactorily by
cut and cover methiod upto 15 touns of
refuse per day(Population 40,000).The
0 & K cost for such operations was
found to be much lower that what many
municipalities spend on crude dumping.

(Wlkannually operated wind-row compost
plants could be operated efficiently
upto 30 1L per day capacity j.c. upto

a population of 60,000, At this level
the transportation cost of refuse and
compost wopld also be miniwal. O & 4
cost would be about Rs.20 per ton of

s0lid waste as against Ks,50 per ton
in larger mechanical plants.Inorganic
rejects (which copld be 30 to 50%)
conld be recycled for private land
£illing within the town withoyt caps-
ing mwch henlth hazards. Chemical
quality of finished compost-manures
from mamupally opemted plants,wlth
nutPient (NPK) content of about 20 Kge
per ton and carbon to Kitrogen ratio
being 15 to 20, are comparable with
that from the mechanical plants.
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