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Cotamittee on Plan Projects 
S.K. Patil, M.P,, New Delhi,
Leader, Buildings Projects Team.

May 19, 196^.

My dear Nandaji,

I have great pleasure in forwarding herewith 

the Report of the Buildings Projects Team on Collection 

and Disposal of Refuse, You will recall that the study 

of National V/ater Supply and Sanitation Schemes was 

undertaken by this Team at the instance of the Ministry 

of Health and the Planning Comnission, The work was 

entrusted to a Panel of experts under the Chairman-ship 

of Shri N.V. Modak and the report brought out by tha Team 

has already been published.

While the work v/as in progress p the Ministry 

of Health, in consultation with the Planning Commission, 

entrusted to- the Panel tb-, following additional items 

for studys

(a) V/ater resources conservation and 
pollution control5

(b) Collection and disposal of refuse.

The Report on the first item has been 

completed and published and the present Report is 

on the last item.

The Report- deals v/ith the subject of 

collection and disposal of reluse as an essential and 

indispensable service. It has broû ĥt out the several 

cardinal principles in regard to this service which 

need great emphasis. Firstly, as it is one of the most



costly services, efficiency and cost must be kept in

proper perspective. Secondly, its modern technique is

such that it requires properly qualified trained 

personnel^ and thirdly, it needs to be dealt with strictly 

on commercial lines.

For tho past two decadesj major cities in 

the advanced countrios have been making strenuous efforts 

to make this scrvice as hygionic and sanitary as possible, 

compatible with economy. This resulted in considerable 

changes in the method of collection and disposal of refuse. 

The present emphasis is on

(1) Building up a sound organisation under a 
unitary control 5

(2 ) Suitable changes in tha method of
collection, storage and transport to
meet the ever changing character of 
the town refuse; and

(3) More hygienic and economical methods of 
disposal.

In order to make themselves acquainted 

with the prevailing conditions of this service in the 

country, the Panel visited a few towns and had discussions 

with the local officers and collected information from 

various municipal autiiorities by issuing a questionnaire. 

The spot study and the scrutiny of the information 

revealed that the importance o.f this service in the 

promotion of public health v;as not fully realised by 

the local bodies. In the last tv;o or three decades, 

many advances have been m*ade in the foreign countries



and these have been touched upon in the body of the 

Report. In view of the importance of the problem,the 

Panel has felt that the Central and State Governments 

should take stops to urge the local authorities to pay 

more attention to these services with a view to tackling 

it with sincerity and urgency it demands*

The study of tho Panel has not been so deep 

as to warrant an all-India acceptance of its recommenda­

tions. The Panel feels, that for this purpose, a special 

Committee with all-India representation should be 

appointed to go into the details and make suitable 

recommendations for application in different parts of 

the country. It has not also gone into the financing 

implications of the entire question in view of the 

limited scope of its assignment^ It has, however, 

emphasised that the collection and disposal of refuse 

is an essential amenity for urban communities just as 

water supply and sewerage and that all these should 

receive equal prloi*ity*

I hope chat this Report will go a long way 

towards clarifying technical a s s e s s r i i c n t  of tho system 

of refuse storage and collection.

Yours sincerely,

S.K. Patil

Shri G.L. Nanda,
Minister for Home Affairs 6c 
Chairman. C.O.P.P.,
New Delhif
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► 1 It \'vj in the fitness of things that the

Planning Comhiission and the Union Ministry of ^̂cr4.1th

have entrusted the Panel for National Water

Supply and Sanitation Schemes to study the existing 
/

practices in tho country in re^ari to collcction and 

disposal of refuse and to suggest and means to

make them more effective aî d economical* This is because| 

*public cleansing* which is mainly concerned with the 

collection and disposal of house and trade refuse 

and cleansing of streets, plays the same role in the 

promotion of public health as the provision of protected 

and adequate supply of drinking water a,nd the hygienic 

disposal of excreta and the ‘spent’ waters of the 

community,

0,2 The problem of collection and disposal of

refuse has been associated with man from the beginning 

of community living to the present time. It has become 

more acute with advancement of civilisation.

0.3 Public cleansing is an essential and

indispensable sanitary service and is one of the 

most costly servicas provided out of th3 rates.

In the United Sta.. of Americaj some 400 million



pounds of refuse are produced every day by urban 

populations* To collect and dispose of this refuse, 

the communities in the United States, aro spending 

more than one million dollars annually. In Bombay 

the cost of collection and transport of refuse 

to the railway siding and tiier<̂J.‘;-v-.. to the place of 

disposal is over 16 Rupoes per ton# With a production 

of about 2 ,0 0 0 tons of refuse per day, the cost per day 

works out to 02000 Rupoes. In Calcutta, the cost 

per ton is about Rs.llo In England & Wales, the 

quantity of refuse dealt v/ith annually is around 13-̂  

tnillion tons from a population of about 47 million 

persons and its cost in 19G1-62 was £ 40 million for 

collection and disposal. In tjrms of rate poundage the 

cost of this service in urban arucis, outside London, 

ranged between ls-3d and ls-4d as compared with 

ls-4d to ls-6d for sewerage and sewage disposal.

0.4 There are several cardinal principles in

regard to this service v/Mch need great emphasis. 

Firstly, as it is one of the most costly services, 

efficiency and cost must ho kept in proper perspective^ 

secondly, its modern technique is such that it 

requires properly qualifiod and trained personnelj 

and thirdly, it needs to be dealt with strictly on

- ii -



business lines and this can only be dono by 

maintaining strict and accurate costins returns

for each phase of its oporation and utilising themi as 

a part of the ordinary routine management, for 

further improvement and reduction in cost.

0,5 For those reasons, all proposals connected

with this service have to be decided on strict 

business; lines and not judged on any go,Taral programme 

but according to the provod value of local conditions 

such as practical testinc of different typos of 

vehicles used for collection and transport of 

refusej the adoption of particular method of disposal

best suited to the locality and so on. •

0,6 For the past twenty years or so, major

cities in the advanced countries have been making 

strenuous efforts to make tnis service as hygienic 

and sanitary as possible compatible with economy.

This has resulted in considerable changes in the method 

of colicotion and disposal of refuse. The present 

emphasis is (1 ) on building up sound organisation 

under a unitary controlj (2 ) suitable ciianjjes in the 

method of storage, colloction and transport, to meet 

the everciianginc charac^ier of the town refuse and 

(3 ) more hygienic and economical methods of disposal.

- lii -
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0.7 To achieve thê e objectives, this service

has been developed and isboing developed on 

scientific lines# It is king highly mechanised 

demanding a high degree tcclrinical skill for 

efficient and economical pjrforraancG, In fact, this 

long forgotten service is rapidly maturing in stature 

to become a professional service and science, it 

deserves to be.

0*8 If this sanitar/’ service is not properly

planned and practised, it .*111 result in creating 

insanitary conditons aid ĥ-.lp to crcato growth of 

flies and rodents. It has >eon estimated ir: the

that proper refuse sanitation will dc 90 $̂ of 

the job in fly confc rol and in rat controj.,

0.9 It is also the GXyorionco of a lar?:: r of

cities abroad, that good refuse sanitation toge"*.h‘r vrith  

general maintenance of promises groatly rcduces rA.e 

pe st mosquito population. Insect «nd roOon+ - 

infGBtation in houses and ir; business prcmi,3cis result 

from nc^loct of basic rospon-sibility o-f clcf-.ru 

Food, harborage and .water - life c,sci’ntinr for inseq'̂ s 

and rodents - occur frr;q'i>.ntly, in and around all types 

of buildings v/herover thcsr ŷ rmiiis pr̂ .vril. Vermin 

prevalence increases rapidly as the standards of mainteng 

and living drop. Ill-maintained and sub-standard housing 

produces and helps to maintain more wide-spread vermin



^ Y

population^ than well-kopt and cloan residential and 

business areas. The basic reasons for the existence 

of such conditions are lack of knowledge, carelessness 

and indifference on the part of the citizens* The 

only way to bring hone to the citizens the necessity 

of keeping the houses, business places and their 

en'ffironments clean,is to educate them in sanitation 

and public health.

0.10 It would be evident from the foregoing that

the main considerations in the methods employed for 

operation of public cleansing service, are cost, health, 

sanitation, convenience and aesthetics* An engineering 

evaluation of all these factors is necessary to determine 

which method or methods are more satisfactory.

0 . 1 1 This service has also to be treated as a major

material handling project, where industrial engineering 

practices and time and motion study could help in 

increasing efficiency and reducing costs. Modern 

trends in foreign cities are to find out practical 

means of destroying as much \/aste as possible on 

the premises and thereby reducing to the minimum the 

cost of labour for collection and ultimate disposal.

0.12 Public cleansing ŝ Tviĉ ' includes

four inter-dependent phases of (a) storage (b) colle­

ction (c) haulage and transport to the site of disposal 

and (d) disposal proper.
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0.13 In order to mako themselves acquainted with

the prevailing conditions of this service in the country, 

the Panel visited some towns and collected information 

from various Municipal authorities by issuing a question­

naire, The spot study and the scrutiny of the 

information revealed that the inportance of this 

service in the promotion of public health was not 

fully realised cither b̂  the municipal authorities or 

by the citizens and that it was being rendered in a very 

perfunctory and unsatisfactory manner oven in cities 

like Bombay, Delhi and Calcutta, let alone smaller 

cities like Lucknow, Jabalpore,. Madras etc.

0,14 In big Cities, street and gully sweepings

are generally collected by municipal sweepers and 

either deposited into mobile vehicles visiting the 

locality or taken to stationary trailers or communal 

bins. Stationary trailers are clearcd by a meclrinaical 

horse or jip in order to save the manual labour for 

loadijng. Areas which are served b./ mobl.lo Lractlon 

are manned with labourers attached to the vohicltr. fur 

loading and unloadin^%

0.15 House refuse is deposited and stored

in small dust bins and is collcctcd from the 'houses 

by Municipal 1?»bonr ‘ibafT’, in whorr̂  hulls'̂' to



house refuse collection system is in operation.

In,other areas private sweepers or domestic 

servants are directed to deposit the daily refuse 

in stationary trailers or bottomless bins from 

where it is cleared by thj mechanical horse or by 

trucks to the dumping ground. Where cotamunal bins are 

not provided, the householders pile the refuse on 

the roads creating insanitary conditions and this 

refuse is picked up by mobile trucks or carts#

0.16 Ti-'e stationary trailers and communal

bins are a source of nuisance in the existing Cities 

because there are no convenient sitos for them. The 

collection vehicles leave much to be desired. They 

are open and their number is inadequate to handle the 

daily volume of refuse. They are not properly looked 

after and maintained in goo.d condition. This results 

in frequent breakdowns and dislocation of the 

service. Enough stand-by vehicles are also generally 

not available and in Cities like Bombay and Calcutta 

a large number of veliLcles havd to ’a hired daily 

from other authorities. As such hired vehicles are 

a make shift arrangement, they are not suitable for 

refuse collection vsTork and consequently they consume 

more time during loading and unloading operations.

- vii -
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This ultimately results in lesser ' aumber of trips 

to the dumping ground and in loss of efficiency which 

means higher cost for the service,

0.17 As skilled labour is not available for

doing this type of work, a large number of unskilled 

labour has to be employed which results in higher cost 

and reducing efficiency. In India, 10 men are 

required to do the work which is handled by two 

persons in Europe due to high mechanisation. For 

this reason, mechanisation of the service is desirable 

to the fullest possible extent, in suitable stages, to 

meet local conditions#

0,18 The disposal of refuse is usually done

in the form of open dumps which cause a lot of 

smoke, fly and rodent nuisance to the residents 

of the new residential developments in the vicinity 

of the open dumps. In Bombay, it vail be very 

difficult to make use of Deonar dumping ground, 

in a few years from now, as a result of fast 

pace of development of surrounding areas* Other 

suitable methods of disposal may have to be thought 

of pretty soon, Thti site of dumping at Delhi will 

have to be shifted as the present site being on



the upstream side of the water-works intake of the 

Capital is contaminating the Capital*s water supply,

0,19 The problem of refuse collection,

transport and disposal is very complex from the 

public health point of viev/, I.i the last two or three 

decades, many advances have be^n made in foreign 

countries in theso fields and these have been 

touched upon in the body of the report. Looking to the 

importance of the problem, the Panel feels that the 

Central and State Governments should take steps 

to urg3 the local authorities to pay more attention 

to this service with a view to tackling it with 

sincerity and urgency it demands.

0 . 2 0 Rirthor, tiiis service requires a large number

of labour force and its cost is on th^ increase due to 

the continuous rise in the wage bill. It may be 

difficult in the near future to get the requisite 

well-trained personnel for this service as it is being 

considered degrading and is not attractive to the 

skilled labour. Emphasis must therefore be placed 

on making it more pleasant and less tiresome by 

providij.g fc^cilitios like bathing places for cleaning 

after work and by mechanising the same to the 

fulles'G possible extent in suitable stages with a view

- ix -



to reducing the number of^staff to the minimum.

Insistence must also be placed on the municipalities

to keep proper costing account of every phase of

this service to enable review being made at intervals

to assess the standard of scrvice and the cost

incurred with a view to improvement,

0,21 Unfortunately, the study of the Panel

has not been so deep as to warrant all-India

acceptance of its recommendations. The Panel

feels that for this purpose a special Committee 
\
with all-I''dia representation should bo appointed to 

go into the details and make recommendation suitable 

for ap.^lication in different parts of tho country 

as has been done in the ease of collcaction 

and disposal of night soil from hand served 

latrines both in sewerod and unsewcred areas of 

the towns and cities. This report does not touch 

on tho collection aspect of night soil but it does 

deal v;ith the question of its disposal by mixing it 

with refuse for converting it into a good compost. 

0.22 It v/’oalt xiot be Irrelevant to mention

that the British Govcrnmj.it have recently appointed 

a Working Party to examine local authorities 

refuse collection service. The terms of reference

- X -



of this Working Party are ’*to examine the facts of refuaa 

collection; to what extent it is unsatisfactory| what 

their difliculties arc 5 what mothods are proving most 

successfulj and to consider what advice can be given to 

the local authorities how to obtain best results". The 

working party has started work on this difficult and 

complicated job involving many technical considerations 

which are not always apparent to the inexperienced observer# 

This report, when published, will go a long way towards 

clarifyint technical assessment of the systems of refuse 

storage and collection. It is quite likely that the 

Minister of Housing and Local Government may be persuaded 

to appoint another Working Party to consider th3 problems 

of refuse disposal v/hen the present Working Party 

completes its work.

0,23 The Connittee has not gone into th^ financing

implications of the entire question in view of the limited

scope of its assignment* T "re is, however, unanimity

of opinion that refuse collection and disposal is an

essential amenity for urban communities just as water

supply and sewerage, and that all these three facilities

should receive equal priority. Local finance is a problem

bristling with difficultias and local bodies may feel

inability to discharge any or all of these obligations

because of thair financial limitations. I', is necessary 

that this problem is examined in detail by the appropriate

authorities, so that a^>propriate and adequate r<̂ ??onrces 

are made availaMe to the local authorities#

- xi -
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0*24 ThQ Panel have pleasure in expressing

their gratitude to the officors of tha local 

authorities and others for supplying the 

information asked for and for arranging visits 

to tho sites of disposal workst The Panel also records 

its appreciation of the help given by Shri R,N. 

Vasudeva, Secretary of the Conifiiittee on Plan Projects.
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1. The bins placed in the houses should be

standardisedt their weight and the material of which 

they are made should be light, fire resisting and should 

be provided with hinsed lids. Whether these should be 

provided by the local authority by charging fixed 

rent will depend upon the financial resources of the 

authority and local conditions•

2f House to house collection, which is costlier

may not be within the means of small & medium size 

municipalities but such a service could be introduced 

in larger muiiicipalities in stages. It is sanitary but 

costly.

3. If house to house collection is introduced,

a question may arise whether it should be of the kerb

colloction or the back yard collection type* The latter 

costs more. For the introduction of such a service

the houses from wMch collection is made must be 

suitable as to facilitate easy re-̂ -oval of the household 

dustbin from the house to the kerb. If back yard 

collection is practised, the site of the dust bin in 

the yard must be easily accesjible to the refuse 

collector. This is not possible in row houses unless 

provided with a service lane.

4. Communal or public dust bins will continue

to be used in almost all the cities and towns. Their

location and design demand serious thiniy.ng. The 

design should be such that it creates no insanitary 

conditions in its vicinity. It should also not be 

accessible to vagrants and stray animals.
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6# Special sitek for comnmnal or public dust

bina must be created in suitalle positions in the built 

up areas of the town because with the increase in traffic 

it should not be desirable to continue them in their 

present positions on the streets. Their number should 

be sufficient to prevent householders piling the refuse 

on the streets#

6 . It will bo advisable for the municipality 

to insert ci by-law in the building-byelaws that while 

submitting buildi.ig plans to the municipality for 

approval of site or sites, the household dust bins or 

bins should be shown on the plsms•

7. In propariug development plans for the 

undeveloped areas of the town or city, sites for communal 

dust bins should be earmarked in advance.

8 * The provision of {̂ ood, cloanj unobstrusive

and accessible storage on the pre-mises is a great asset,

9« Samples of refuse from a fow Citios should

be regularly analysed to determine their composition and 

weight after evolving a standard method for tiie sampling 

and analysiiî ;.

10* Correct assessment should also be made of

the quantity of refuse production per capita per year#

11. In any systeu of refuse collectionj the

collection vehicles are the most important factor. Hence 

standardisation of two or throo types of vehicles to 

suit refuse collection work is necessary. Suitable vehicles 

for refuse collection are nob being manufactured in 

the country*



Indigenous manufacture should be encouraged.

12# A Committee of experts should ba appointed

to prepare standard specifications for refuse collection 

vehicles•

13. The question of changing the body of the 

vehicle from mild steel to alluminium should also be 

considered by the expert Committee as such a vehicle 

may prove economical in the long run#

14. It is desirable to make suitable arrangements

for garaging, servicing and repairing of the vehicles.

15. Preventive maintenance should be enforced

upon rigorously. This increases the life of the veiiicles 

16m It may bo necessary to give a subsidy, or

loan to the local authorities for purchase of vehicles

as many local authorities are not in a position to 

purchase them with-in the moans at their disposal.

17* As the life of the vehicle depends upon

the manner it is driven competent mechanic drivers 

should be engaged. It is worthwhile to consider the 

grant of certain incentive bonus to the driverfil, who 

keep their vehicles on the road in good working 

condition.



1* ST.QBASE.jyiP. OLLECTION OF REFPRE

1.1 What conatltutea Haniclnal Rnfn^A

1 .1 .1  M unicipal re fu se  Ico llec ted  in  Indian towns

is an Gxtremelo^ heterogenous material. It contains 

things of various sizes from the dust of the road to 

la,Tge metal drums, from vegetable leaves to frag­

ments of wood, from pieces of waste paper to large 

cartons , from glass bottles to worn-out* tyres, from 

fragments of bones to a car ease of a dog, from 

bits of clothing to bundles of cotton wool or gauze 

used for dressings and discarded* It also contains 

night soil. In short, nunicipal refuse in 

Indian towns includes every thing that a man rejectti 

or emanates from his activities and v^at has to be 

removed from the place where he. lives, works or 

moves for recreation and oth^r purposes*

1.1*2 Under the municipal Acts, the work of 

scavenging removal, and disposal of excrementitious 

and other filthy matter, including ashes refuse and 

rubbish is one of the obligatory duties of the 

Municipal authority*

1*1.3 Some Municipal authorities ha.ve included the 

definition of house refuse in the municipal Acts. In 

Bombay Municipal Corporation Act« there is no 

definition of ^house refuse* but the definition 

of trade refuse reads as follows*-

- 1



•Trade refuse and includes the

refuse of any trade, manufacture or 

business^**

Under the Public Health Jlct of London 

(l89i), the expression house refuse means ashes, 

cinders, breezes, rubbish, night soil and filth 

but does not include trade rofuse,

1, In U.S.A. refuse if defined as putrescible 

and nonputresciblc solid wastes (except body wastes) 

including garbage, rubbish, ashes, street cleansing, 

dead animals, abandoned automobiles and solid ' market 

and industrial wastes.

1#1*5 Garbage, on the other hand, is defined as 

putrescible animal and vegetable waste, resulting 

from the handling, preparation and consumption of 

food.

1.1.6 Jtgain, rubbish, as per American definition, 

consists of nonputrescible combustible and non­

combustible materials, such as3 paper, card board, tin 

cases, yard chip ings wood., glass, bedding, crockery, 

metals and similar objects#

1.1.7 Ashes according to tho Americali definition 

are the residue froui the burning of wood, cl̂ al, 

coke or other solid combustible materials.

^2-



1.2 CharaetQr and eompoaltlon pf rgfttae

1.2.1 Over a quarter of a coatury or so there 

have been vast chiangcs in the character and com-

position of house hold refuse all over the vrorld. 

Numerous factors such as geographic location, 

weather, season of the year, social and economic 

character of the community influence the character 

and composition of refuse as also the quantities 

of refuse produced.

1^2 . 2  Very few local authorities in India 

regularly analyse the refuse collected by them. 

Consequently, correct information regarding the 

composition of refuse collected in Indian towns 

"is not available. The following table gives 

the composition of Bombay's refuse -

Constituents

1. Hay (Sc Straw 17.57

2 . Paper & dry rags 6.46

3. Vegetable dry matter 53.60

4. Vegetable wet matter 5.77

5. Tin <&: metal 0.13

e. Dust & ash 13.90

7. 'Glass & Crockei/y 0^62

8 . Offal - fish Ŝ »05

Total: 4 SS . 0 0



Th^ refuse of Bombay contains more paper & 

straw than that of Calcutta^

Xhc analysis of house refuse in Engiaaati 

and Wales is tabulated below:-

National average in 
1962,

•»4**

Fine dust and small cinder
(under 30.72

Cinder to 1|” 12,91

Vegetable and putrescible matter 10.98

Paper 21.26

Metals (ferrous & non-ferrous) 6.61

Rags 2.62

Glass 8.06

Unclassified debr? s: 6 ^ ,
100.00

Density of refuse lb/ft 15.36

Average weight per house per 
week (lbs*) 31.05

Volume p3r house per week (ftf) 2.08.

1,2.4 During cortain seasons of the year, 

conrjiclcrable quantities of the residue of mangoqs, 

melons and similar fruios firn part of the refuge of 

most of the Indiaii towns. Besides, coastal-town- 

refuse contains coconuts from which the milk ha^ 

been exti'acted. Broken pottery from tea vendor^ is 

also to'be found in the refuse of sone towns.



1*2*5 From the point of view of collection and

disposal) probably the most important properties are 

unit weight, the total moisture content and the 

percentages of putrescibles and combustibles♦

1.2.6 It is reported that one cube yard of

refuse in Bombay weighs 360 to 400 lbs against 1000 lbs 

per cube yard of Calcutta refuse*

1*2.7 Refuse in I'̂ dia is much heavier per cube

yard than that of foreign Cities because of the 

inclusion of street sweepings. This practice 

increases the total percentage of dust, cinders & 

ashes.

1*2.8 Some information regarding the composition

of refuse in Europe, England & U»S.A. is tabulated 

in Appendices 1 & 2.

1.2.9 There are at present no standard methods

of sampling and analysing the refuse. Tentative 

methods of analysing refuse and compost have been 

published recently in the New American Manual 

‘Municipal Refuse Disposal*. Similarly, in Europe, 

E.A.WiA.G. have published tentative standard methods 

for the examination of refuse. The Institute of Public

•• 5
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Cleansing, Great Britain^ jias brought out a 

'raemoranduiii on procedure for making quantitative 

analysis of seasonal dry refuse'*

1,2«M0 There is an urgent need for laying down 

standard methods for the sampling and analysing of 

refuse collected in Indinn toxviis.

1.3*1 In large Indian tovms, the quantity of refuse

produced per capita varies on an average between 1 . 2  to

1 . 8  lbs,,while in small towns the quantity ranges 

between 3/2 and 3/4 lbs per capita^ per day# In

the case of New Delhi, the average works out 

to over 2 lbs per capita per day* This is due to the 

fact that New Delhi has special problems during the 

months of July and September when there is a large amount

of horticultural cuttings to be disposed of*

1*3.2 In Tokyo (Japan) (population about 9,3

millions) the quantity of refuse per capita per day 

is about 1.07 lbs*

1*3*3 In U*S*^*, it is reported that each person

produces refuse ranging between 2*06 to 4 lbs per day*

The community refuse (commercial & industrial) in the 

same country averages between 3 to 6 lbs per capita per 

day* It is noticed that the volume of garbage 

per capita is decreasing with the increased use of 

frozen packaged foods but at the same time there 

is a corresponding increase in household rubbish such 

as paper containers, cases and b9ttles#



I*3#4 In Boropean coun,tries and on the Continent, 

the quantity of refuse and' street litter is substantially 

leas than that in Xmerica. There are indieaticms that 

the quantity of refuse per capita is on the increase 

in France and Germany due to their progressively 

increasing economy and attendant rise in incomes and 

standard of living*

1.3.6 It is axiomatic that increase ia living 

standards generate proportionate increase in the 

per capita production as well as changes in the 

character of refuse* With the progressive increase 

in the standard of living per capita production is 

bound to increase in our country together with 

changes in its composition. This factor should 

not be lost sight of when preparing long-range 

schemes for the collection and disposal of refuse,

1.3.6 For the sake of comparison, among 

different cities,countries and cultures, the present 

trend is to record production of refuse per capita 

per year, instead of per capita per day*, to eliminate 

seasonable differences and local variations in operating 

practices* In European countries, the production per 

capita per year ranges between 480 to 660 pounds - which



may be said to be about 3/2 to ]/3 of the per 

capita production per year, in In Indiaj

the average production of refuse per capita per year 

in the cities like Boraay, Calcutta and Delhi may be 

taken to vary between 400 to 425 pounds and for 

the small cities between 225 to 300 pounds per 

capita per year,

1.3.7 The calorific value of refuse must also

be known to arrive at an economical method of disposal# 

Bombay refuse though of low calorific value, is found 

to be suitable for being disposed of by incineration 

for eight dry months of the year without the use of any 

auxilliary fuel. It is not however suitable for 

burning by itself during the rainy season due to its 

wet condition,

1.3.8 The average calorific value of refuse in 

British Isles varies between 6500 to 3300 BTU per lb 

in winter and sumixier respectively. This heat value 

is low as compared with that of coal which ranges 

between 8000 to 14500 BTU per lb,

1 . 4  storage of refuse on the premises

1,4.1 Household refuse cannot be removed from

houses or premises as soon as it is produced. It 

must be stored on the premises for as short a period 

as possible. In our country, due to climatic



conditions) It must be removed daily# The way 

in which the refuse is stored in the houses or 

on premises has a bearing on the method employed 

for its final disposal. Further, poor storage before 

collection can nullify the ,best system of refuse 

collection, Storage on the premises or in the 

houses is the vreakest link in the ?ablic Cleansing 

Service.

l,4,a In European countries, collection is not

made daily. The frequencies of collection vary 

from two or three times per week. The collection 

is bcombined* There is no attempt for any 

separation of segregation at the sources of colle­

ction as used to be the case in the until

very recently where * garbage’ was stored in a 

separate bin or container and 'rubbish’ in another,

1,4 , 3  In our country, there is only one common

receptaclo for the storage of household refuse 

on the promises though in a majority of cases> the 

houso-wife does not place in the reccptaclo, salvag- 

able materials like old newspapers, bottles etc* which 

fetch oome price.

B-esponslbllity for refuse storage 

Im&ml Ji.dequa*t;c refuse storago on the premises Is the



-10^

individual responsibility of the occupant. However, 

the local health authority has the authority 

to require sanitary refuse storage at all premises* 

Froper refuso storage involves raore than merely 

providing a sufficient number of bins to hold 

the volume refuse produced between collections.

It also involves selection of an approved type of 

bin. The size of the bin should be such that it 

should be possible to carry it comfortably, when 

full, without straining the dustman* If too 

small, additional bins would be required - resulting 

in the increase in the cost of * carrying^ unnecessarily.

1-S .Regeptagl^,..ûg..d,

1.6 , 1  Receptacles of various sizes and 

shapes are used not only in our country but in some 

parts of the world. It is necessary to standardise 

the size and shape of the receptacle to inrreasu 

the ease and efficiency of collectors and to 

ensure sound fly and rat-proof storage. The 

design of the rtceptacle inaso be such that its 

cover cannot bt removed by aninals and the dustman 

can lift it automatically without having to study 

its size and shape in advance.



If6 * 2 In general, the receptacles used for

storage of refuse should be water-tight, provided' with 

a tight fitting lid, rust resistant, structurally 

strong to withstand handling stress, capable of 

being easily filled, emptied and cleaned and of 

such a size that when full can be conveniently handled 

by one man. It should be furnished with side handles 
?

or a bail. Usually galvanised iron is used in 

the manufacture 5f household receptacles.

1.6*3 The containers or bins used in Europe

are of galvanized heavy guage metal construction 

with sound deadening replaceable rubber gaskets.

In some cases, they are made completely of rubber or 

non-inflamable plastics. Noiseless containers are 

being standardised in Paris.

1.6.4 In England, the bin or container has

a capacity of 2i Cft. for average domestic 

refuse but when more paper cartons are involved 

the capacity is increased to 3 i Cft.

1*6#5 In B9mbay, and Calcutta where daily

collection is made, the capacity of the container approved 

by the Corporation for household is 2 Cft. There are 

over one lakh bins in use in Bombay City* The 

Corporation has the power to lay down standards



as regards size and shape and have powers also 

to enforce their instalment in the household#

These bins are to be provided by the owaor and not 

by the Corporation,

1,6.6 In'Europe, capacities of containers

range from 15 to 25 gallons with corresponding 

weights when empty of 20 to 28 pounds each. In 

U.S.A, the container has a capacity of 20 to 30 

gallons. When used for * garbage» alone its capacity

ranges between 5 to 12 gallons,

1,6#7 Paper racks for the storage of refuse

in the household are also coming to the forefront 

in England and European countries,

1*7 Public or communal dust, Jbins

1*7,1 In I'̂ dian towns j in addition to individual 

container or dust bin, public or communal containers 

or dust bins built of masonry or galvanised iron 

sheets are located at convenient points in a street of 

an alley to allow the householder to empty his refuse 

therein, Ib creates insanitary conditions, harbours 

rats and flies and is a menace to public health#

Most designs of such receptacles do not allow for 

eaay emptying which is also pronounced disadvantage. 

Communal bins being a necessity in Indian towns, 

their design needs considerable thinking with a 

view to improvement.

•• 12 ••



1*7»2 In Bombay, 190 scamell and other

trailers of 3 tons capacity each are used for 

this purpose but to keep them in a sanitary 

condition a man is requirea to be stationed 

at the site of the trailer for a lo/iger part of 

the day to see that ’:he householder empties the 

refuse in the trailer and not outside the trailer. 

This trailer when full is taken to the destination 

by a mechanical horse after r:placing it by an 

empty trailer, Theio are 16 xachanical horses 

working in two shiftc of cighl hours each, in 

Bombay. The g[uanticy of refuso collected by the 

system is about cno tx̂ ird of tno total collection,

1.7.3 Such stationary bins for bulK storage 

must be of rat proof construction with tight fitting 

lids or doors covoredwith sheet metal. They should 

also provide facilities for easy emptying without 

creating any nuis.'jnco.

1.7.4 Sunlvor. ccmmunal bins should be 

discouragod- "HhoLj d.'.::advantages a.e:

(1 ) pi\. ib difficult to be kept cleanj

"2 ) freater Ixfting effort is required by 
tcollection personnel*,

(3) tho method is net suitable wh3re 
Gi.'0‘'"nd water Ifjvel is high or 
rainfall is hcavyj

v4) maintenance co^t for hinges and 
cover is high and
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C6) high i n i t i a l  cost#

1.7.6 Great care is required to be exercised 

in the siting of the coomunal bins* They should be

within an oisy reach of the householders. The 

housewife or her servant should not have to walk 

a distance of more than 300 to 400 ft. It is 

difficult to get suitable sites for the location 

of this facility in the built-up area of the cities* 

IXie to thiS) the householders throw refuse on 

streets and create temporary dumps. They have to 

be removed by the local authorities and it requires 

double handling - loading and unloading. This adds 

to the cost of the service. With trailers loading 

is saved and the number of trips to the point of 

destination increases which further helps to 

reduce the removal cost,

1.7.6 It is suggested that while preparing plans 

for the development of any town, sites for community 

dust bins should be earmarked frcn the very 

coDmencement, No body likes to have a public

dust bin by the side of his residence and 

consequently in an already developed area of a 

town it is difficult to site- these dusli bins 

due to objections raised by the residents#



piublic du3t bin? should b© In 

ttm form of robust trailers housed in a suiti^ble 

building with a *self^ closing door through which 

the refuse can be placed in the trailer without 

spillage* This will result in removing the 

odour nuisance created by the refuse and prevent 

nuisance or insanitation caused by vagrants and 

stray animals*

1.8#1 In U.S.A., racks or stands are in use

for the storage of refuse in the household* Types 

of holders that have proved adequate include

(1 ) a single steel post with hooks to which 

the garbage cans are hung by the handle or bail 

and sometimes with a stirrup to support the 

bottom of the container, (2) pipe rack either of 

threaded or welded construction, (3) steel bars 

such as those used in reinforcing concrete or 

angle iron welded together and (4 ) single 1 or 2 case 

racks built of wood of either new or scrap timber*

1*8,2 Storage containers are in use in

foreign countries for flats or apartment buildings

and also for housing projects or business establishments#



as-

CtoBUoercial firms in ^mericia provide motaWe balk 

containers of various sizes that are efficient and 

serviceable* In some cases, these container9 

are hauled directly to the point of disposal, 

emptied and returned by a specially designed’ 

truck mounted hoist. To avoid the transpoTtaticm 

of each individual container to the disposal site, 

containers are emptied directly into a large 

compacter type truck, capable of receiving the 

contents of a number of storage units.

1.8.3 Axi interesting container system now 

used on a modest scale in several European 

communities is a mobile or fixed metal stand or 

bracket having a top hinged cover and a special 

ring from which a disposable sack is hung. The 

two ply bag is made of wet strength reinforced 

paper and is quite tear-proof and moisture 

resistant. The favoured size hold about 2.6 Cft. 

and is capable of supporting uptc 70 lbs# of 

combined refuse. It weighs about 6 ounces.

Removal of the loaded bag and its replacement with a 

new bag is simple and quick. This typo of 

container lends itself primarily to backyard



o o U e e t io n .  Because o f I t s  l ig h t n e s s  and rediioad 

work e f fo r t  and d istan ce  t r a v e l le d  by th e  c o l l e c t o r  

i t s  a d op tia i may reduce labour c o s t s  upto 50 perceat  

over th e  convcaitional backyard conta iner system ,*

I t s  disadvantage lies in  the relatively high annual 

cost of the bags required and lack ô' resistance to 

fire from carelessly dumped hot ashes or to strong 

acid or alkali action*

1.8,4 Due to the over increasing bulk of

combined refuse attempts are being made abroad, 

to develop improved standard larger containers#

It is felt thax; the -container of the future should 

be stronger, less noisy, fire resistant, non- 

corrosive and sanitary* The application of 

moulded reinforced fibre glass for this use is being 

studied. The U.S, Military have developed strong 

container of this material for long range, hermetic 

moisture and fire-proof packaging of sensitive 

instruaonts and othor miljtary p.‘:aphornalia. 

Adapting thoir cxpcriencc to the uanufacx;ure of a 

new type of refurc ccntainor ’jould seem to be a 

logical dovolopncnto



1.9.1 Bulk containers apeed up work of 

handling larg@ quantities o£ refuse at a given time*

In England, the bulk storage container of circular 

typo hâ  ̂a capacity of 1^ cube yard while the 

capacity of the elliptical type is 1 cube yard*

These bulk storage containers are being widely 

used in comtnerciai promises, schools and

wherever there would be a need normally for a number of 

standard size bins# T-ls saves space and greatly 

improves the standard of refuse storage. "The bulk 

container helps faster loading and is reported to 

reduce fatigue on the part of the men carrying out 

the bulk#

1.9.2 The bulk storage containers in America 

are completely enclosed and are made of heavy gauge 

steel to eliminate fire hazard of rubbish# They are 

relatively fly and rodent proof when properly

used and kept in good condition. To prevent 

fly breeding they must be thoroughly cleaned each

time the contents are retrieved. Where containers
1-

are. emptied in collection trucks at the storage 

site, adequate cleaning presents a prol^em#



 ̂ S'q̂ are'''-ol'" Toetaiiitliyp*-

Th0y may be providad bases with ginSf

support legs or wheels together with chalinel| angle 

ba^, trunmious or other fitxaents for lifting.

This brings in the question of the suitability 

of container lifting vehicles.

1* 10

1*1 0 . 1 In our country, the responsibility for 

collection vests in the municipal authority as 

mentioned earlier. In U«S,A. the work is often 

got done through private enterprise, particularly 

for commercial refuse. In Europe, the collection 

is the responsibility in majority of cases 

of tho local authority with the technical and 

even financial assistance from the Central 

Government, The financing for this service is 

predominantly out of general tax revenues.

In France, the municipal sanitation services 

from 1959 are being subsidised by the Federal 

Government upto 35 percent of cost of the 

collection equipment and disposal facilities 

used* In Germany and Scandanavian countries, a 

direct charge is levied on the householder in



proportion to  th e  s iz e  (amount and d istance?

of service rendered. It is not advisable to 

give this wrk by contract as the contractor may 

fail to carry out the work and the breakdown in the 

service will affect public health.

1.10<2 In Stockholm (Sweden) any one can 

collect refuse, î bout thirty contractors are 

working in the city. House owners can let out 

their refuse, removal to the lowest bidder, 

the Board of Health has a certain degree of  

supe3Tvision over the execution of the collection*

1.11 Collection characteristicsi

1.1 1 . 1  The prevailing practice is for 

combined collection without any 

segregation at the source, in most of the 

countries, as is the case in India. In 

England and Scotland, paper picked up from the 

house, is dropped into separate compartment of the 

truck or into a special unit trailing behind. 

Subsequently, this paper is processed and baled

in special salvaging plants.

1 . 1 2  Location of the household dust blni

1.12.1 The site selected for the individual dust 

bin or the container in the house or on the premises
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stould |iot only bo* convenient to the tenants, but 

it should be easily accesfsible to the collection
iv .
crews so that no time is lost by the dustman at 

the time of collection. It is theretore desirable 

that while planning for a building or apartment 

houses, a site for the dustbin or the container 

should be set aside which fulfills the above 

requirements# It is suggested that this sboald 

be made compulsory by law while submitting 

building plans for the approval of the local 

authority.

1.12.2 For example, the British standard 

code of practice C.P.306 (i960) lays down that the 

following factors should be taken into consideration 

while preparing working drawings an ^ztate 

or a building.

(a) Method of storage and collection 

relative to layout and the typo 

of buildings*

(b) pproach roads for refuso 

collcction,

(c) Storage cai^acity relative to volume 

and frequoncy of collection.

(d) Responsibility for cleaning _̂of 

reccptaclos*



iUaothcr method oi storage and collection 

employed in tall buildings is the *ChutQ system^« This 

method is adopted for tall buildings both abroad 

and in one or tvo cities in the count;piosf In 

Bombay> the chute is built of stone-ware pipes 

IS'* to 16” in diameter with aacessible hopper 

inlets so designed as to prevent dust emission*

The ciiuto is fitted in an external and freely venti­

lated^ position with adequate means of access for 

cleanings It is ventilated at its top and bottom*

The ohute discharges the refuse directly into a 

container for removal fron the premises without 

causing nuisance. It is fitted with an opening 

bottom to enable sweeping out and spraying with 

disinfectant.

1*13.2 In apartment houses of Europe vertical 

metal chutos are incorporated in the permanent 

building construction. The chute is of tight and 

clogless construction, L4.ght gauge corrctsion 

resistant metal is used in the construction of 

the chute* It has a cross-sectional area of 

3 to 4 sft. It is free from bonds and constriction.



ItJ3. 8 The question of velocity reached hy 

a heavy item 3uch as a bottle vhen dropped 

from one of the upper storeys into the chute and 

impinging on the base of an empty bin in the 

chutc chcnbcr-̂  has to be taken into account, 

l^rovision of a pad at an angle in the 4^ute itself 

mny take cai»c of such a situati^^n*

1.13.4 A cylindrical form of chute is to be

prefei;Ted as it is simple to construct* It 

consists essentially of no more than a base 

disc and a flat sheet rolled to form the 

vertical wall. The rectangular container 

is rather costlier and has also the disadvantage 

that there nay be a tendency for pockets of 

refuse to be retained in the corners of the 

receptacle inspite of the efforts made in the 

design to obviate this by the use of a radius, 

as far as possible, at the joints#

1*13.6 A solution has been found in the use

of refuse turn-table enabling a full bin to be 

readily removed from the mouth of the chute 

and an empty one to b^ put into its place*



1.13.6 Ihe hopper in the chute system should he 

of the solf-closing type. One of the difficultios 

appears to be the pr^’vonbion of nuisajice from spillage 

iighen the refuse is carolossly haî dled. The largest 

size of hopper is about 14” clear of the framing with 

a formed extension of the hopper, when opened, of 

about- 12 inches.

1.13.7 The London County Council*s round-about 

system requires only one chute of 1^-3” to l’-6 ” dia. 

instead of several chutes. Under this system, 

blockages, if they occur, are limited in height

to one storey as hoppers are provided at each 

floor. The round-about unit consists of a filled 

concrete type base on to which is bolted a central 

bearing carrying a welded steel frame work. The 

unit revolves on the bearing and it could be 

turned by one man. The supporting legs arc 

adaptable for all types of containers which are 

carried on the unit at thL> nornal height 

above floor level, A standard lifting trolley is 

used in the normal way. This leaves the floor 

of the chamber completely free for easy cleaning 

around the central concrctc base. The maximum



trm ^ace required is and dia* for

each typ© respectively. The overall height of 

the unit is The chute outlet pipe can be

positioned over any of the containers 

but preferably is kept over one of the containers 

near the entrance,

1,13#8 The disadvantages Of the chute are

the possibility of its getting dogged if not 

looked after properly, fire and odour hazards and 

insect harbourage. Where this system is adopted, 

the responsibility of the caretaker must be defined 

to ensure proper control* It is desirable to 

provide on alternate floors, a rectangular 

opening about 2 ^-6 ” x 2 * covered by a metal plate, 

screwed do\i?n by lock nuts to facilitate cleanings 

This would enable the maintenance staff to brush 

and lime the chutc periodically,

1.13.9 No chutc should.be permitted unless 

final rcimoval of the refuse discharged therefrom is 

coordinated in advancc with the municipal cleaning 

service as syecicil equipment is necessary for 

removal.

1.13.10 Whore chute cannot be used in tall 

buildings each family usually keeps an individual



container or bin which is emptJ^ed daily into 

a larger or bulk storage container placed in the 

yard.

1,13*11 Refuse chutes are still in use in tall 

buildings in England but not in most cases with a 

good heart. They get soon fouled when wet refuse, 

such as kitchen waste, is emptied down them* Opening 

a hopper on a fouled chute is not a pleasant operation. 

The present practice seems to be to use the sink 

waste grinder units for disposal of wet refuse and 

the chute for dry refuse* Chutes, even when used 

for dry refuse get continuously blocked by 

cardboard cartons. To nake the chutes universally 

acceptable for the disposal of refuse from tall 

buildings some serious thinking to nake them fool 

prouf is necessary,

1.13.12 The Garchey system described in para 3*̂ '̂  

may have something to offer to tall buildings. It 

is understood that the patentees of this system 

have carried out considerable research and are now 

satisfied that with the now sink receiver unit, 

they have developed, branch lengths upto 30 ft* 

may be made self-cleansing. JXirther experiments 

have shown no difficulties from the drop of 

refuse in the stack.

• 26 ^



feibber wheeled trolleys are in use 

abroad for lifting and carrying heavy & bulk storage bint 

with the object of making a difficult job of lifting 

less unpleasant. This reduces tho efforts required 

by the dustmen to lift and unload the heavy bins#

The rapid development that is taking place in the 

use of new materials like paper and plasters would 

go a long way in solving this problem*

1.15 9t .M,ngi„

1.15.1 The responsibility of the householder

does not end with the emptying of the container by the 

refuse collaction crcw. Post collection maintenance 

is equally important to control fly and j?odent 

nuisance. Where curb collection is practised, 

the householder should return the containers from 

the curbs to the normal.

Type of collectioni

1.16.1 The type of collection is determined 

largely by the method of disposal# Combined 

collection of mixed refuse is the most practical 

and economical method and is suited where disposal 

is by sanitary landfills or .incineration..



1.17 yptet q£ 8al3.96lflfiai

A lley  or kerb o&Ui^ction i s  probably

the most economical because it reduces the pick up 

tlm from each premise* It is reported that in 

toerlcan cities, the point of pick up are various 

combinations of kerb, alley front house line 

and rear house line, or front or rear house line 

exclusively,

1.17.2 Yard collection is also in use in U.S,A, 

and Europe. In this type of service the collector 

enters the premise and collects the refuse from the 

normal storage location. This is done in several 

ways, the collectors may carry the containers to the 

truck and then leave them on the kerb or may return 

them or he may have a tub or burlap square into 

-v̂ ich he empties the refuse from several houses 

before returning to the collection vehicle. Yard 

collection is more convenient to the occupant of the 

promise but is obviously more time consuming and 

expensive.

1.17.3 Different types of services for collection 

in use may be briefly summarised as followsi

(1) Residents carry bin to kerb; 

collection crew empties bin; residents return bin,

(2) Set out crew carries bin to kerb 

and Jfeturns it after emptying by collection crew*

(3) Set out crew carries bin to kerb 

and return it after emptying by collection erew*



Larger collection crew trials with 

the vetiicie, carries out aapties and carries back 

th© bin,

(6) Bins remain at storage place. Dustnan 

empties Dins into specially designed, .light weight 

container which he carries on his bade, Such a 

container can take refuse from one to three standard bins#

(6 ) Bin exchange system whereby the full 

bin is collected and replaced by a. clean empty bin,

1.17,4 The service of the type mentioned under

(1) above is in use in Bombay in some wards of the 

City, A bell is rung when the vehicle enters the 

street and the house holder brings his bin or 

container which is emptied by the collection crew 

into the vehicles. Type service mentioned in

(2 ) is also in use in some parts of Bombay,

1.17.6 In some European cities the house holder 

keep the bin or container at the kerb sufficiently 

in advance bf the time fixed for collection and 

the crew empties the bin into the vehicle and 

keeps it at the kerb which in turn is removed

by the resident to the household* The disadvantage 

of this system is tlnat the bins are likely to be dis­

turbed by dogs if the bin remains at the kerb for a 

long time. It is also possible that some people may 

dist^urb the contents of the bin or container to 

salvage some useful material for being removed.



It 17*6 K03?b Bide c o l l e c t io n s  are used csx m

I w g e r  seal© in  England, w h ilf  in  Scotland . JUbye 

p r a c t ic e  i s  d iv ided  €(|ually  between Icerb and 

backyard c o l le c t io n ,

1«17*7 Type of service unler (6 ) is expensive 

and cannot be adopted by local authoritlê  s having 

medium revenue, though this type of service is very 

sanitary as the dust bin or the container is 

cleaned before it is used again for the storage 

of refuse*

1.17.8 A major number of to\̂ ns in India collect

the refuse from the public or communal bins or containers 

which cannot be kept in a sanitary condition due to the 

habitB of the people.

1.17.9 The house to house collection system 

being costlier is not likely to be introduced in India 

in the near future. Besides, existing type of housing 

in India is not considered suitable for economical 

collection by this system.

1 . 1 8  flgA,las lion,

1.18.1 The collection must be carcfully planned 

with the aid of the city^s nap on which the city^s roads 

with their hourly traffic density, their gradients,
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M stau ra iits , h o te l s  and other refuse^rd< iacing  

iH isiness in d u s tr ia l  concerns, along w ith th e  

lo c a t io n  o f  coiamunal b in s  and depot or tr a n s fe r  

s ta t io n s  and th e  d is p o s a l  s i t e  or s i t e s  are 

c o r r e c t ly  marked*

1.18*2 After studying the map the routes for 

the collection vehicles should-be fixed# Heavy 

traffic roads and business streets should be avoided 

as.far as possible by collection vehicles except 

when picking up and the picking up should be done 

as far as possible at the time when the traffic 

volume is the lowest. Where practicable the collection 

vehicles shouM avoid steep up grades loading or 

travelling full and the collection should be in the 

direction of the disposal point,

1.18.3 In foreign countries it is usual to collect 

refuse from residential areas during the day and from 

the down^town business districts at night to avoid 

heavy day time traffic. Larger cities more 

frequently than.smaller communities practise night 

time collection in business districts.

1 .1 8 .4  In Bombay, r e fu se  co llectioJn  i s  done in  two 

s h i f t s  each o f  8 hours begin ing at 6 . ^  a^m* and 

ending at 10 p»m* No n ig h t c o l l e c t io n  I s  done except  

when n e c e s s i ta te d  by breakdowns or o th er  abnormal 

cond itions*



1*19 aimn^nrv of >aiggegtlona

Whether bins plnced in the houses should 

be standardised? Their weight and the material of 

vdiioh they are made should be light, non-rusting.

The material should also be fire resisting. Paper 

sacks are being used in foreign countries to roducc 

the weight and the collection effort on the part of 

the dustman. The bins should be provided with 

hinged lids* Whether the bins should be provided 

by the local authority by charging fixed rent?

This w i l l  depend upon the f in a n c ia l  resources of th e  

l o c a l  au th ority  and th?.t o f the m unicipal tax  

payer S-.

lil9-#2 House to house collection, which is 

costlier may not be within the means of small & 

medium size municipalities but such a service 

could be introduced in larger municipalities 

In stages as it is more sanitary but costly.

1.19,3 If house to house collection is 

introduced \^ether it should be of the kerb collection 

or back yard collection type* The latter costs 

more. For the introduction of such a service 

the houses from which collection is made must 

be suitable as to facilitate easy removal of the 

household dustbin from the house to the kerb*
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If back yard collection is practised, the 

site of the dust bin in 'he yard must be easily 

accessible to tho refus ̂ collector,

1.19.4 Coirxiunal or ,iblic dust bins will

continue to be used in ajnost all th^ Cities and

tovjns# Their location ai:d design demand considerable

sericas thinking. The design should be such that it

creates no insanitary conditions in its vicinity.

It s-iould also net be accessible to vagrants and 

stra} animals.

1.19^5 Special sites for communal or public

dust bins must be '.roatod in suitable positions 

in th3 built up areas of the town because with 

the increase in traffic It should tot be desirable 

to ccntinue them in -Dheir present positions on the 

streets# Their n’ombor should be sufficient to 

prevent householders piling the refuse on streets#

1.19 6 It may bo advisable for the municipality

to iisert a byelaw in the- building-byelaws that 

vriiila submitting building plans to the municipality for 

appicval of site or siter, ■ ^ho houscSiold dust bin- 

or bins should be shô in un *:hc plans#

1,1^.7 In preparing dcveiopnent plans for the

undeveloped areas of the town cr city, sites for 

communal dust bins shoula be earmarked in advance*
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1#19.8 The provision of good, clcrn, unobstrusive

and accessible storage on the premises is a great 

asset*

1#19.9 Samples cf refuse from a few Cities

should be regularly analysed to determin'e their 

composition and weight after evolving a standc.rd 

method for tĥ . sampling and analysing of refuse,

1.19.10 A correct assessment should also bo made

of the quantity of reruse production per capita per 

year*
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2* REFUSE COLLECTION VEHICLES 

2*1 Basic requirements

2*1*1 'For collection and transport of refuse a large 

load capacity is the first requireinent to reduce the 

number of Journeys to the place of disposal# The 

vehicle must be capable of maintaining a good average 

speed, to keep travelling tine to the minimum. There 

should be sufficient crew accommodation for the men 

travelling with the vehicle, so that they do not have 

to hang on in positions, which are or may appear 

dangerous. The vehicle must also be designed to permit 

speedy and trouble-free discharge at the tip as delays 

mean time and money.

2.1.2 Thus, the three main points forming the basis

of the design of a refuse collection vehicle are loading| 

transport and discharge. All the three requirements 

can not be had in one vehicle. Consequently, a compromise

has to be made in selecting the vehicles for refuse

collection service.

2.1.3 There are a number of vehicles offered Xn the

foreign market for which a claim is made each 

manufacturer of the vehicle that his vehicle is most 

suited for refuse collection work and its transport

to the point of destination both from the point of 

economy and efficiency*

2# 1.4 India has to depend upon foi:»eign markets for

the purchase of infuse €oH.ection vehicles, l)eca^e|
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so far, manufacturers of automobiles In India have riot

devoted any attention to manufacture a vehicle suitable

for refuse collection work. The vehicles in use at 

present in Indian towns are of ̂ different types and makes. 

It must be noted that the type of vehicle used affects 

the character of refuse delivered at the point of disposal 

Bombay has ten diflerent types of vehicles in use while 

Calcutta has 13.

2.1.5 The types of vehicles generally used comprise:

(1) Self-contained vehicle with fixed specific 

purpose body or with detachable body or container 

carrying equipment.

(2) Tractor or m;ochanical horse with inter­

changeable trailers.

(3) Tractor combined with animal drawn trailers.

(4) Motor chassis with inter-changeable animal 

drawn containars.

2# 1.6 Some of the xriodels in use have become obsolete

and great difficulty is experienced in getting spare 

parts for the same. This results in putting the vehicle 

off the road. Even in the case of current models, it 

is not easy to get spare parts due to the shortage of 

foreign exchange.

2.1.7 Most of the Indian Cities are short of refuse

collection vehicles. Sufficient number of vehicles 

must be at the disposal of the municipalities with a 

good stand-by fleet for rendering collection service
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regularly and at scheduled time. Besides^ very few 

Diinicipalities stock spare parts and tiiey have therefore 

to wait for a long fime to ^et the spare parts to put 

the vehicle on the road.

2*1«8 Further, the vehicles in usg are not looked after 

properly. There is no preventive maintenance. Even in 

Bombay, where a large fleet is employed for refuse 

collection work; pioper arrangements do not exist for 

garaging and foJ carrying out regular repairs to the 

vehicles quickly and in time. This results in reducing 

the life of the vehicles, causing breakdowns in the 

service and increasing the cost,

2.1.9 It is not possî 'le to evolve one standard model 

for a refuse collection venicle. If this could he done 

collection costs v/ould be considerately roduced. It 

would also save stocking of a large number of spare 

parts of differei.t types and would help to ease and 

simplify the maintenance proi lorn. A suitable model for 

an ideal refuse collection vehicle is not likely to be 

evolved even in distant future,

2.2. Petrol & dlesol driven vehicles

2.2.1 Most of the refuse collection vehicles in use 

in the country are petrol driven. Cities like Bombay 

and Calcutta have a "ew dlosej driven vehicles. The 

petrol driven vehicles are cheaper in capital cost 

than the diesel driven but slvq costlier in fuel 

expenditure. Besides, the diesel orgine has a larger 

life between overhauls.



2.2*2 In addition to petrol and diesel driven vehicles,

animal drawn vehicles are in use* They are preferred on 

economical grounds to cover short (distances ranging 

between 3/4 to li milas; They are also useful for 

negotiating short bends and entering narrow alleys and 

lanes.

2*2.3 In the United States, diesel engines for refuse

collection vehicles are preferred as Ihey are considered 

more suitable f::>r ^stop & go* service*

2*2.4 In Franco, 52 percent of refuse collection 

vehicles are diesel driven, 34 percent electrically 

driven and 14 percent petrol driven.

2*2.5 Electric battery power is used for running refuse

collection vehicles in Europe. It is gradually losing 

its place in favour of petrol & diesel oil driven 

vehicles. Petrol is costlier in Europe as compared to 

diesel oil and elecj;ric power*

2*3 Improvements made from timo to time in the
Design of refuse collection vohicless

2*3.1 Some of the improvements in the design of the

vehicle are for the purpose of ensuring quick loading

and unloading without creating nuisance. The height

of the loading has been lowered by reducing the chassis

and fitting smaller diameter wheels. Small wheels are

a great disadvantage when the vehicles have to operate on

tips, but ohis draw^'ack has been overcome by using twin

rear wheels fitted with pneumatic tyres. The lowering

of th3 loading unit tended to decrease the carrying

—  40



capacity of the vehicle but this difficialty was got over 

by introducing rear loading, moving floor, back step or 

platform and compaction*

2*3.2 Continuous efforts are being made by the 

manufacturers of the vehicles to Liake the vehicle more 

adaptable to modern corditions especially from the point 

of strength and cost of maintenance* More attention is 

being directed to improve transmission gearing, reduction 

of engine and body vibration, independent springing, group 

lubrication, direction indicators and other accessoriesv 

In making these improvements, the initial cost of the 

vehicle is kept to the forefront,

2•4 Classification of vehicles according to loading
position:

2*4*1 Refuse collection vehicles are often classified

according to their loading positions e.g. side loader, 

end loader, front loader and top loader. Side loader 

is preferred in our country as it is low in initial 

cost and is easy to maintain,

2.4*2 It appears that the end loader is getting

popular abroad. This vehicle in its simplest form is a 

van or a barrier typo loading body. It may also include 

a moving floor, forward lifting and compression type 

vehicles*

2.4.3 ^Moving floors, though they act as a large 

capacity transporters are Icslng ground in favour of 

packer type vehicles which take large loads*

^  4 1  -
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2#4#4 Considerable developments have ta^en place in

recent years in the conpression type vehicles and thi§ 

vehicle is getting popular in many countries*

2.4,5 t: ] refuse vehicles including trailers in

Bombay number about 276 - 22 moving floors, 12 banton 

carriers, 31 scaraell horses, 2GoM*Gs, 12 low loaders,

7 jeeps* Out of this, about 225 vehicles are roadworthy,

2 • 5 JLn _t he_ jna t exiAis^ iis ejl. i.ji J: he.
. ̂ mcy:\:^factu_of tlia v"e;iicX§AL..

2*5.1 Tl'materials used in the manufacture of the

vehicles are also being improved. In European countries, 

the veiiicles are made of suitable corrosion resistant 

alluminium alloys or roinforced fibre glass. These 

vehicles present smooth and readily cleanable surfaces 

and do not require costly painting. Tha change from 

steel to alluminium helps to reduce the dead weight 

and assures a maximum ratio of pay load to unladen weight.

2.5,2 The following table by Mr# P*S.' Oppemheim,

Dy* Managing Director of South. African Company specia­

lising in the development and sale of refuse collection 

vehicles will illustrate the great advantages in 

economies likely to be effected by thd use of 

alluminium bodies.

Diesel chassis heavy duty 5 to 6 ton body 
Capacity 10-12 cube yard with 900 x 20 tyres
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Type of body Weigiat Weight Tare Approx. Actual
of cha- of weight gross pay
ssis & body vehicle load,
cab* weight

lb.„

A* All steel 
dome top­
side loader.

B# Allurainium 
body with 
compression 
mechanism - 
12-18 cube yards.

Ibv lb. lb.

6400 4400 10500 22000 8000

6400 5000 11500 22000 10600

Rated 

&  
to Tare 
weight

1:1.3

lsl.09

diesel chassis

(a) Normal body capacity 15 cu
(b) Normal body capacity 16 cu

yards
yards

a) Big box body 10000 5900 15900 29000 12000 lsl.3
rear door load­
ing

b) Alluminiura 9520 5400 14920 29000 14000* 1:1.09
body with
compression 
mechanism 25.16 
cube yards.

*In practice tiiis figure has reached 
16000 lbs. and more.

The use of alluninlun bodies incr'^ases the economy of

body components of transport considerably. No tainting

is required. The body life is reported to be i:i excess of

the chassis life.

2#5.3 These vehicles have fully enclosed bodies and

are equipped with inner loading and compaction mechanisms.

The compaction mechanism is of four different types.

One type is suitable for either mechanical or manual 

loading. In another type individual containers are



raised mechanically by a cable or hydraulic lift so as 

to discharge the contents into the body either through 

a large canopied opening or a diist bin shutter system^

In the third type, the container is lifted at the 

rear of the vehicle cither manually or mechanically and 

dumped into a circular rotating end hopper or bucket 

wheel equipped with ini^ernal radial hinged blades, 

which lift the refuse to a top chute and then into 

the body* The fourth type is similar to type (3), 

except that the body of the drum is fixed and is 

separated from the rotating end hopper.

2t5#4 Wlien refuse is compacted in a compaction 

vehicle it becomes denser and can be more easily 

handled by bull dozers, chain buckets and a conveyor. 

2*6.5 Compression devices have been developed to 

deal with the decreasing density of refuse. These 

devices are installed in the rear hoppers of the vehicle* 

They are mainly confinod to the hydraulically operated 

pressure plate, located inside the rear loading hopper, 

which moves cont Imioi]?! y b'lckwaros '*̂nd forwctrds along 

tht; in's’ll nori I'J oor of tiie l-opperj foodî '̂ g refuse into 

the enclosed bod> and comprcsrring it as tho body 

fills. In some cases, a secondary operation provides 

for crushing the refuse prior to compressions. In 

another design, .oontinuoas and compression loading 

is achieved by means of a mechanically driven feed 

screw about 18*’ diameter, fitted into the rear

m 44 «»
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loading hopper, which also provides some degree of 

crushing and tearing prior to compression.

^ IXistloss t^m_of collection:

2*6*1 While rofuso fron the premises is 'neing emptied 

from the bins into the colloction vehicle, some portion 

of refuse falls on the street and creates nuisance. 

Similarly, while the bln is being emptied, some .noise 

is created which is objected to by many citizens. This 

has led to the development of dustless loading system 

in foreign countries.

2.6.2 Where dustless system of collection has been 

introduced, it is reported that it results in the 

avoidance of nuisance due to dust dissemination on 

house holders premises. The dustless loading feature- 

of the vehiclc results in much more hysienic conditions 

on the streets in the neighbourhood of the vehicle.

The system results in better and cleaner operating 

conditions for thvj dustmen & loaders - ai important 

consideration, these days. One would have thought 

that tiie operating cost of such a systum would be very 

high but ib is reporĵ 'ed that the costs arc necessarily 

a little higher but not unduly so,

2.6.3 Wiiile the householder is inainly concerned with 

conditions on his own premises, the general public 

using, the streets can 'be equally inconvcnienced by 

dust arising from the operation of tipping the dust 

bin or skip into the vehicle or from the action of
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wind on the contents of the vohicle.

2*6«4 Various systems of dustless loading are in 

operation in England and tho Continent* Wo have 

not yet reached tho stage but as wo got moro and moro 

advanced and nuisanco-conscious, a day will como whon 

tho common man will domand a dustless loading system 

from his local authority*

2«6^5 The system of dustless collcction comprises 

tho use of hingo-liddod dustbins, provided by tho 

authority, in con.junction with a mechanically operated 

shutter device, fitted to the roar of tho collcction 

vehicle. The bins are provided with special attach­

ments j which enable them to bo fitted to the specially 

designed shutter and the bin is emptied v/ith little 

manual effort and almost without any dust omission,

Tho system operates almost as a totally enclosed 

method of transforing refuse from the bin into the 

vehicle. Refuse is transferrod into tho body of tho 

vehicle by one of tho various compressing devicos. 

2«6*6 A description of t\fo systems of dustless 

loading is givon below:-

£horXle;x sjistom (i n n.̂o. .at .ShxllfJ old> En.^land) 

The "*ody of tno snofriex vehicle is provided 

with a rear door for dischaT\̂ i-.ig the load. It is 

hinged at tho top and covers tho whole of the roar 

aperture, extending to within approximately 1 ft 3 

inches of floor level. On tho outer space of the door,
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tracks or guides are fitted in v;hich the bin cradle 

is caused to movo up a drum, ‘and a movable snutter 

is incorporated in the rear uoor, this being of sufficient 

dimensions to pass bins or articles of unorthodox 

size and shape,

2*6,7 Mounted on top of the body at the rear is the 

*dustless shutter*. It is designed to receive the bin 

and to form a dust seal while the refuse ir transferred 

from bin to body. The shutter and sealing flat act 

automatically with the operation of the lifting or 

tilting mechaniFiiny (,n̂<;olhv'r v/ith the trimmer for 

compacting the load and ensuring a well fitted body#

Also mounted on the top of the body is the mechanism 

for operating i.ho bi n—3 1 f n>̂ .•mn 1 r*l rn’tii np. dpvl

These coaprisoj an hydraulic double acting ram secured 

to the moving cross heads or sheaves fitted with bushes, 

which slide on tubular guides or bearers# Each sheave 

has two pulleys grooved to take 1/4 inch wire rope*

Two fixtures fitted with two pulleys are also provided.

The sliding cross lioads movo alo ig tubular shafts 

which are secured at each end -y fixed pill'irs to 

channel section bearers, ar.O thes^, in turn, aro 

to the roof bearers and supports. The p-»"inciplo

employed is similar to that used in ordinary -type

pulley blocks, except that here, the process .is I'uvorced, 

power being applied to the moving sheave and not to

the hand or light duty rope* The action of the ram



vhen oporated is to incr2ase and decrease the distance 

between the centres of the fixed and moving sheaves 

(i.e. hauling in and paying out the rope ends as the 

block moves to and fro), and since the ends are taken 

over a pull3y mounted jn top of tho shutter and down 

to the cradle, the action causes tho cradle to rise 

and fall.

2.6#8 Tho bin cradle is construc-ced in heavy steel

sections to withsta*id the hoavy duty imposed. It is 

mounted and fitted with four solid rub̂ êr wheels with 

steel bushings. When tiio control value is operated, 

the ram moves the sliding, shcavos (one on either side 

of the shutter) alon^ thu tubular guides, hauling 

in the rope ends and causing the cradle to rise, ^hen 

the cradle reaches the swing plate on the shutter, 

the continued pull on the ropes makes the swin̂ ; plate 

cradle and bin to tilt or rotate, the seal plate opens 

by gravity and refuse enters the body. Operation of 

the control valve rovurses the procedure, the 

cradle moves bade, the seal plate closcs sealing off 

the body, and the bin returns to its loading 

position# The operation takes ap;,roximatoly ten 

s :jCT rjlc.

2t6#9 In the *NOBRA* system of dustloss storage

and collection of refuse, a number of patented 

devices have made it extreme]y efiicient & economical. 

Th. bins are emptied in’co a closed vehicle, equipped

w -48
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hftth a BpQQidlly designed loading shutter to which the 

bin is attached during its clearance. While the bin 

Is being tipped, its lid is automatically opened insJLde 

this shutter, thus allowing tho refuse to slide down 

into the vehicle. No refuse is visible either in the 

bin or vehicle during the emptying and the lid and its 

hinges are not subjected to any strain whatever, 

during the operation.

2.6*10 For greater convenience in ^raffle, the 

dustbins are emptied into the containers from the rear# 

The bins are brought out on rubber wheeled trolleys and 

are then hooked on to the emptier which elevates the 

bins 5 they are emptied into the container and lowered 

again without any dust being caused* The whole process 

can easily be performed by one man, whereas two men 

often used to be required for this formerly laborious 

operation. The container is tipped by means of 

hydraulic tipping gear powered from the gear box. The 

tail door opens automatically at the same time as the 

container is tipped backwards. T.ie tipping gear is 

operated from the rear of the dust cart by means of 

a lever handle and is automatically disengaged at 

the top and bottom limits of this operation. The opening 

of the tail door as well as the actual tipping can thus 

be closely supervised by the man operating the leverf 

The tail door is hermetically closed with strong 

fasteners which are adjustable to allow for wear, and



are operated by one hand le v e r .  This i s  con ven ien tly  

p laced  so  th a t ,  I t  i s  easy  to  opon and c lo s e  the t a l l  

door#

2#6«11^ One of the objections against introduction of 

dustless collection system seems to lie with the cost 

of new bins# Special model vehicles have therefore 

been constructed capable of emptying many different 

kinds and sizes of dust bins, in a simple wayj indepen«* 

dently of whether they are of round, square or other 

form,

2%6*12 In addition to NOBRA a number of vehicles for 

dust-^less collection have been developed* In England, 

where Clean Air Act is being enforced, it is reported 

that the cost of introducing dustless refuse collection 

is negligible when matched against the cost of introducing 

a smoktJLass zone over a comparable area*

2»6tl3 One system known as Hermetic dustless collection 

system has been developed in European countries. In 

this system a fully enclosed truck, mQchanically 

loaded through intermittently operating shutters is 

used. The truck is provided wich an integrally mounted 

rear-end meciianism which lifts uniformly sized, 

specially designed containers to the shutter opening 

and tilts the refuse into tho body. The emptied 

container is returned to the pavement with its lid 

enclosed# The enclosed contaixior, with dustless, 

litter-*free loading and the fully enclosed truck assure 

optimum sanitation in the entxre collection operation 

of storing, loading and transporting tho refuse.



Tha two esiaeiftial components of this system

aret

(1) uniformly sized, ruggod containers with 

hinged lids, and

(2) a combination lifting, tilting and shutter 

mechanism on the tail gato.

2*6,16 The bins used vary from 2 to 5 cubic feet

capacity but four cubic feet capacity is most popular.

Dimensions must be exact to fit with the correspondingly 

sized shutter device. Lifting of 2 Cft. container is 

done manually* Lifting of heavier coxitainers weighing 

when fully loaded from 100 to 150 lbs. is done mechani­

cally. The loaded bins are either rolled, in the case

of kerb side pick up or brought to the truck by a

special two wheeled cart. The crew places the loaded 

container on to a pair of lifting cleats which raise 

and tip the contents into the body of the truck. Ah 

interlocked system opens and closes the shutter 

opening simultaneously with the opening and closing 

of the container lid. In addition, a spraying mechanism 

is provided in some vehiclas to squirt a disinfectant 

into the container beforo lowering it back to the 

street* The total cost of such a truck with all the 

above described appurtenances ranges from 13,000 to 

17^000 dollars depending upor the size and type of 

chassis used* The total annual repair cost is 

reported to range from 2800 to 3800 dollars•

«W



83tis system  fjpom tvro to  is43c lo a ^ w s

dependini; upon whether the containers kre at the kerb 

or in the backyard. The time taken for the whole 

o p eration  is about 10 seconds. Lodding rates fo r  

back-yard and kerb collGction are reported as 1200 to  

1400 lbs. per day* The use or such costly equipment 

for refuse collection evincos tho interest of the 

Sur^paan coxmtries in maintaining a high level 

hygienic collection system.

2.7 Essential .requiraments for A
.:£qTiŷ o CDjLloction yohiclo:,.̂

2.7.1 A satisfactory refuse -collecting vehicle 

should meat^ as far as possible, the following requiremants;

(1) Strength - sufficient to withstand 

driving on good and bad road surfaces and capable of 

bearing the strain of froquent stopping and starting*

(2) Power •- strong enough to haul the load 

under varying conditions but econotnical in performance*

(3) Speed - oasy to allow* variations in spead 

when required,

(4) Steering •• capable of easy operation at 

low speeds in conjunction with an officient braking 

system#

(5) Coolin̂  ̂ciystom - adequate both in respect 

of capacity and circulation to suit the large amount 

of gear work entailed in house to house collecti/sn^

(6) Clutch - totally enclosed for tipping 

work to prevent damage v-y articles thrown up by 

the wheel#



(?) Tippdng gear connection^ exhaust pip0 | 

silencer etc. fitted in such a manner as to be clear 

of obstruction#

2*B of .cpllpj:̂ tAon_̂ L%ilijclj%s.l.-

2^8,1 The capacity of veliicles used in the country 

vary from 4 to 6 tons, omaller capacity vehicles of 

li' to 2 tons capacity are also i.i use. There is a trend 

in foreign countries to increase the capacity of vehicles 

to convert them into bulk transporters#

2*8,2 The following table gives information in regard 

to the capacities of collection veliicles in use in some 

foreign countrie-s.

Country Population Truck Typos of {Aver-5Average jCaplt«*
served per capacity collection bodyjage Hpurchaseial <so3t
truck cu^yds* per cent 5age jcost {dollars

____ __ . , _  ____ . . . _____________ ilyearsidolla% iper
nfiahVe Median Rang'e Ave.non- Com-dust{ { ilOOO

corrpa-pac- le-5 { fpopulSi*
ction tion ss { I {tion

5 {

53 *•

0 , 5________________________

TTTs'.A, 3000-5000 3700 '■̂ 10-24 16 25 75 0 5 lO^SOOS 3 5 0

England 4300-7400 5200 10-30 15 55 40 5 5 6p600 25 0

France 4600-6400 5500 13*.26 18 15 75 10 15 m m

Germany UOOO^lSQOO 13000 12-17 16 - 100 12 .̂ 14,000 -

Scotlaridu5200^7200 6000 7-25 18 65 25 10 5 8 ,0 0 0 260

Sweden 3800-6100 5000 40*45 40 mm - 100 10 12 ,0 0 0 260

Switzer — —  7400 10-24 20 20 mm 80 11 m 310
land.

2.9 £̂ t̂.o.f ,refug_Q̂ _aô ^̂  aiid transports

2#9#1 The cost is dependent upon the design o f  

collection routes and such major variables as fr e q u sn c ie s i  

points o f  and density of pick up*, size, design and



number of household containers> typo and size of oollection 

truckj wages and productivity of collection crews. It is 

reported from abroad that tae cost of backyard collection 

is higher by 120 to 190 percent of the kerb-side collection# 

It is also reported that mechanical loading trucks effect 

from 12 to 15 per cent manpovor savings*

2«9«2 The attached taole No.3 giving collection perfor­

mances and costs in somo countries, abroad, will be'iodlpful 

in comparing the cost incurred by large Municipalities 

in this country on this service.

2.9.3 As there is no convenient yardstick by which the

standard of service may be rieasured, costs alone may

some times be misleading. A goo‘d service may be more 

expensive than is necessary or on the other hand a system 

operated at small cost may be relatively dear if the 

standard of service is low*

2*9.4 At Liverpool (England), .the costs below were

calculated on the basis of au average of 200 miles a wfeek 

for 0ach vehicle (excludin:;, insurance).

m  * *

2.9.6

highest.

Wages 34 19 percent
Depreciation 17.31 fi
Maintenance 16.89 It
Fuel 12.60 »?
Interest 5.60 II
Tyre s 4.89 ft
Licence 3.86 ri
Ovorheads 2.56 fi
Rent & rates M*54 If
Lubricants 0c56 It

lO'O.ftO

It will be noted that the wage bill .

The only way to recuce ^wage bill* :



™  5 5  -

the work dono as quickly as possible a with as f@w m n  

M  possiblei

2#9f6 The cost^incurred on this service as reported 

by some Municipalities in India is Indicated belowi-

Population Area in Animal 
sq.miles cJSt 

rupee

Madurai (Iladrab State) 426975

Varanasi (U.P.) 573588

Ambala (Punj ab) 78000

Baroda(Gujarat) 306000

Ernakulam (Kerala) 181683

Trivandrum (Korala) 322000

Sholapur (Maliarashtra) 337547

8o66 11,28:̂
j

28.5 1,600

3i 284400

lOi 228000

11.25 163232

30o60 2.53 p 
head p 
dayt 
495353

Lucknow (U.P«)

New Delhi Municipal 
Coraraitteo.

600000

2

42

225000

4200000

8«63 p 
head p 
day.

1,50,000

1,200000<Bombay

Correct records of costing ara not maintained by most 

of the Municipalities*.

2*̂ 10 Transfer depots or siationc:

2.10,1 Where length of haul is great, it sometimes

proves economical to provide transfer depots or 

stations at convenient points• Refuse from the 

surrounding areas is brought to the depot and transferred 

therefron In big vehicles to the point or points of 

destination.



r!i10.2

2.10,2 In Bonbay when bullock carts wore iii us@, tbera

wero three trajisfer deoots from where the refuse was 

taken to Mahalakshai sidi:ig for being conveyed by rail 

to the landfill at Doonar or to a fill in the low lying 

areas adjacent to the city limitg# Siiice the abolition 

of bullock carts, theso transfer depots have been done 

away with*. A critLcal uconoaic study should be made 

before decision is taken to introduco transfer depots 

as a part of the refuse colloc'^ion service*

2.10*3 With transfer depots aaxinun capacity 

collecting vehicles oust be used. Thoro is the difficultjl 

of ’tipping^ such large sizu bodies. To avoid the 

difficulty two or three non*3«tipping types of bulk 

haulage vehicles, based on 8 wheel chassis have been 

evolved.

2.10,4 One of then is the r.ovint. floor type and the

other one is the  ̂ Telescopic type*. The body of the 

latter vehicle is made in sections. The sections are 

made to move over cach otherj by Lioans of hydraulic 

raas, forcing the contents of the boiy out at the rear. 

2*10*5 In the Denpster-Du^tpsior bulk transporter,

compression is achieved by iioans of a loader plate 

•at the forward end^ actuated oy a nultistage hydraulic 

ran. This ensures cot.ipacticn of refuse in the body®

The r3fuse is discharged by opening rear doors and 

extending the ran to its li'lts, thereby utilizing 

the full length stroke of the eoupression plate*



2«10;6 At Preston j;Bnglana> fopir bulk transport 

vehicles of ^Octopus’ make, diesol driven 8 idtieeler 

equipment I each of 49 cube yard capacity have been 

reported to bo operating for the past year with great 

success* They are provided with tnoving floor bodies# 

incorporating coniprossion nochanism which enables 

increased quantity of refuse being loaded in the vehlcjl̂  

Each vehicle has been painted, '^id^r-coated and fumlshi 

with special •Witolux* preservative paint which gives a 

smart appearance to the vehicle & offers long standing 

protection despite the particula^r n̂ ature of duties 

which the vehicles have to carry out. The additional 

cost of the paint per vehicle is reported to be 100 

shillings only.

2*10#7 It should be noted that ^roston*s refuse

collection is not co.if ned to waste paper, cinders^ 

packaging and household scraps. No fever than 650
•  ^;

old bedsI nearly 120 derelict bed sheets| over 600 

discarded mttrosses, more than 50 unwanted peranbulatoj 

and 700 odd cast-out chairs woro picked up during 

one year*

2.11 prp.ventlve aaintonance:

2*11#1 Regular washing, cleaning; lubrication and

»pi*eventive* inspection and naintonanco are of iaportanc 

to ninimiso loss of working tine.’ Thq vehicles oust 

be serviced on tine and not on mileage basis. Clean­

sing work by its very nature iiivolves .continuous 

starting and stoppingj creatin;:; heavy deaands on the



th a t  veMcIes shoul^̂ d not orily fee

of work to'reducQ loss of working time but they should 

also be maintained in a top condition,

2»11»2 V eh ic les  should also bo fcept in  good p a in t  

work co n d itio n  In order to oncourage greater  ca3?e on the 

part o f the d r iver  and the toam,

2*11«3 Spare parts o f  the vehicles should be stocked  

in  advance to  enable a vehicle being put on road tn  

the s h o r te s t  p o ss ib le  tine.

2*11^4 There should be adequate number of standby 

vehicles for being used in broal:-downs. This will 

help in not dislocating the service which otherwiso 

is bound to occurt

2*llt5 A typical maintenance schedule is set out balov 

which can modified to neot individual cases and 

specialised vehiclesr

If  ̂ D rivers d a ily  check - Radiator water l e v e l | .  engine

oil level, visual check on 

tyres^ removal of flints or 

stones, chcck pressures^ 

hydraulic fluid level^ horn^ 

wipers and indicatora| report 

any visible leaks,

2^ Weekly check - Wash & grease •• check battery

I'jvel, dynamo & out outi 

3, Monthly check All round greasingj clean

filters 5 check stoering|



S 0

wtieei nuts I petroi plugs f 

points, leads I for dlosel 

e a g iiiG , check injocters#

4* Three monthly check - Adjust - brakes

- plug gaps 

” - points

” - fan belt

Check - fluid levels, rear

axle, dynamo & 

starter brushesf toos6 

connections, taffets 

cylinder head & 

manifold bolts & 

pedestal travel# 

Lub:;icate door hinge, body 

pivots I change 

engine oil, tigh-* 

ten bolts*

Take road test.

It should bo borne in irdnd that tlxc true value of the 

vehicle lies largely in tho hands of the driver* The 

life of a complicated vehicle is precarious in the 

hands of an incoapetent ncchanic driver# Right type 

of personnel must be selected for driving refuse 

collection vahicles*

2*11^6 Considering all the above nientioned points, it 

can be seen that a proper type of refuse vehicle plays 

an important part to ensure efficient, and regular



refuse colloction and recaoval services* If a proper 

type of standardized vehicle is obtainedj it will also 

prove aconomical both from the point of initial and

naintenancG costs*

2*11*7 The Staudardisatioa of a rcfuso vehicle will 

depend on tho coL.ditioas existing in a town or city 

and also tho econonic position of the local body* It 

will therefore be necessary to Group such towns or 

cities having conaon conditions for finalizing and 

introducing a standardized typo of refuse vehicle*

2*11.8 To achieve tliis, a ConiLiittee of experts and 

experienced personnel on all India basis will have to 

be foraed to go into details of all the aspects of this 

subject and finalize the standardization of tho refuse 

vehicle*

2*12 SUi'.uaarjL o f s MfA r,Q s ti ons ,

2*12*1 In any systen of refuse collection, collection

vehicles are the nost iciporta-'it factor# Hence standardisa­

tion of two or three typGs of veliicles to suit refuse 

collection work is nocessary.

Suitable vehicles for r.3fusc collection are 

not being aanufactured in tho country* Thoir manufacture 

in the country should be encouraged.

2# 12*2 A Coariittoe of ox orts should be appointed to

prepare standard specifications for refuse collection 

vehicles*

• 60
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2#12*3 The question of changing the body of the

vehicle from mild steel to alluminium should also be 

considered by the expert Committee as such a vehicle may 

j:<rove economical ih the long run,

2.12.4 It is desirably to make suitable arrangements 

for garaging, repairing and cleaning of the vehicles in 

due time.

2.12.5 Prei^entive iriaintenance should be insisted 

upon to increase the life of the vehicles and to 

ensure regular service.

2.12.6 It may be necessary to give a subsidy or l o ^  

to the local authorities for purchase of vehicles as 

many local authorities are not in a position to 

purchase them with the means at their disposal#

2.12*7 As the life of the vehicle depends upon its 

driver^ competent mechanic drivers should be engaged

for this service• It is worthwhile to consider the grant 

of some sort of incenjsive bonus to the drivers who 

keep their vehicles on the road in a tip top conditions^
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(Sanitary landfill,incineration 
and composting)

•> c • • •

3*1 Disposal is normally the final operation in the 

handling of refuse* Although performed last, in the 

organisation of an Jntr^r^ted refu'e handling system, it 

must be planned first, s.nee it has an important 

influence on both storage ar.d collection* There is a 

close relation between t\e three parts of the Public 

cleansing service, handling-, storage, collection and 

disposal. Inadeciuacies in one of these integrated 

activities can produce problems in the rest of the systeim»

3.2 As pointed out earlier^ the disposal of refuse 

is the most neglected phase oi* the total refuse handling 

system in most of the cities in the country and alao 

abroad.

3,3. Several methods of refuse disposal are being 

widely used in the various parts of the world* Most 

prominent of them are sanitary landfill, incineration 

and compostingv They are described in detail hereafter*

3.4 ,D;upip,3̂ng,_,iA waŷ Qr was practised in the past, on a 

large scale by coastal clti?r but this practice has since 

been abandoned, as it was founa that the discharged refuse 

was being floated back to the shore wnen the tides were 

unfavour^ible, resulting in .̂reating nuisance and thereby 

(Jaxigoring public health, The rnothod has almost been 

,abandoned even by coastal towns >

«» 63 m



Sane tcmo aad cities, located along streaiias 

and rivers, have established open dumps along their banks 

as is being done in Delhi at Badli dump, ^his method 

causes stream pollution by liquid refuse leached from the 

refuse or by solid waste refuse washed dovnstream by 

floods.

3.6

3.5.1 Open refuse duiaps are a menace to the health 

of the residents of the nearby areas. Tbey are used 

because they are cheap and neod no planning. They harbour 

flies and rats and produce a considerable number of mosquit­

oes. They emanate objectionable smoke and odours. The 

vermins are capable of carrying disease to man.

3.5.2 Lvery local authority should avoid disposal of 

refuse by open dumps on grounds of public health and 

adopt other sanitary methods o± disposal, suited to 

local conditions without much strain on its financial 

resources.

3.5.3 Cost considerations are allowed in many 

instances to override the more important aspects relating 

directly to public health and this circumstance accounts 

without question for many examples of tipping (open dumps)
••

paying no regard either to health or amenity standards.

Controlled or sanitary landxlll.

3.6.1 This method goes under the name of ^controlled 

tipping* in British Islos and by the name of * sanitary 

landfill’ in liuropean countries and the United States. 

Sanitary landfill, as defined by the Committee on 

sanitary land fill practice of the Sanitary iingineering 

Division of the American Society of Civil Engineers* is

64 •»



mQtUdd of »<it̂ p0 3irtg’reftxie on 1^ 6, l̂ifeioût' crea’tlrig 

n^s^anee oi* hazards ‘to puTsllc"health or ŝ afety 

‘iing ‘tiie princ3Ipi'es of dhgineering to donfln^ ttee re'fus© 

"to the sniallest’practical area, to reduce'it to the  

smallest practical v̂aplifcie and cSoVer it with a layet*^'of 

eAfth at “the canclus!ioi«̂  t?f'’*each ô t̂ ifeliidn̂  ‘dif

mo>© frociû nt;' 'ir/t̂ rvL.ls as" nia./ be nbcessary?***

It is ^atlifectory khd ^^onomi'eal sanitary 

metihod ut ĝ arbage and rubb-^sh di^poaal 'for any community 

(larg’o and ^mall) where ^uffidient suitable lAhd i s  

available and the length-'ox'haul to the tip i’eafltonab'ie* 

Its operation however must be properiy con'bTolled*

3*6.3 Befoî e ado{)ting this'method, long range

planning vath regard to the ultimate use of the‘reclaim ed  

land such as parks,playgrounds, parking i?lots or "otheY 

comunity facilities is essential,' In selecting the  

area or area^ for reclaimalion by this method^ eas4 of 

operation, their location aad size should also be taken  

into consideration#

3«6»4 Personnel uaQd for |ihis type-of work shouM be

trained* This method of digposal cannot also prdv^ 

economical and efficient unless suitable medhanical 

e<luipment for excav-iting the ’coverm«‘3.ter:|.al, for plic-* 

ing tho refuse and for \ts thorough compaction -and spread­

ing, and fî lso for compactin;? the cover is provided#

3«6»6 This method of disposal is carried'out in ftoar

s tepsI



(1 )  depeaiting the r e fu se  in  a planned, 

c o n tr o lle d  manner?

(2) spreading and compacting it in thin layers

to reduce the volune;

(3) covering the matorial with a layer of

earth ; and

(4) compacting the cjarbh cover*

3#6#6 The British Ministry of Health have issued

ins'teuctions as to how ’ controlled tipping^ should be 

practised by the local authorities. Similarly, several 

European and A.nerican cities have framed ordinances to 

ensure its satisfactory, efficient and effective perfor­

mance* One such ordinance is reproduced in Appendix I,- •

3*7 £r,eliaLMj:.y.

3#7#1 The first consideration is the suitability of

the site selected for land disposal* It is governed 

largely by (the proxi-flity to the sourcc of refuse and by 

such factors as the availability of suitable land 

having adeQuat^ acrage, access roads etc. The suitabili­

ty and availability of ^cover* material are also 

important*; Some exploratory work by way of geological 

investigation is necessary to find out the suiitability 

an<J ade<3luacy of the ’cover' material# These consider­

ation^ .usually determine wheti.er ,or not the sanitary land 

fill metho(;i ̂ can bv. used economically#

3*8 Land rf<mirQa.^nt5 & longtt^ of .̂andi

3*8*1 According to experience gained in farê gfu..

oowitries It is estimated that one acre of new land will
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be Bee404|Ov@ry year for 10,000 population# This f ig u r e  

may vary from 3/4  to li- acres depending upon lo c a l  

conditions, such as methods of operatlon| ratio-of 

industry to houses and the type of refuse collected*

A city may some times find it convenient to  fill in  

relatively/ small low areas in its various s e c t io n s ,  

moving froLi one to the other over a period of'.years 

beginning operations on a larger tract*

3.8^2 According to Mr. J.L, Vinceng, consultant for

Calcutta Metropolitan Planning Organisation, the land 

reQ.uirements in India, based on refuse prbduction of 

450 lbs per capita per year would approximately be 2f-
I

to 3 acres for 100,000 population per year for a fill 

of 10 ft^

3*8.3 ks regards length of haul, it is reported that,

a. round trip of from 15 to 30 miles la tijociaaaiaiw

of haul for a land fill project* The cax>acities. of 

collection vehicles is another factor which needs 

coasideration* A town using 15 cubic yards compactor 

type trucks might find a 20 mile round trip excessive 

but by using a 20 cubic yard vehicle, a round trip of 

20 miles might be economically feasible* Other factors 

which may reciuire reckoning in determining the economical 

length of haul are the possibility of using transfer 

stations, condition of the road surfaces and the density 

of traffic*
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3.9 gflY.̂ g nat̂ riiaii*

3,9.1 The selected 'oover' material shouid be capable

of being compacted and provide a tight seal which should
!

not crack excessively wiien dry an^ it should be relatively 

free from putrescible materials and large objects# It is 

the nature of the soil that dictates the type of equip­

ment required for excavating, hauling and compacting*

Sandy soil is to be preferred as it can provide a tight 

cover within the least expense. With other types of soil, 

additional work for excavation compaction and maintenance 

of cover is involved,

3.10 Principal rules to be observed during operationi

1) Refuse must be deposited in uniform layers 

upto about 8 ft. deep with ordinary equipment. With 

.heavier earth moving and compaction equipment and careful 

compaction of each layer, the depth of deposit may be 

increased to 20 ft,

2) The layer*s must be properly packed,

3) iî ach layer must covered in its exposed 

surface with 6” to 9” of suitable covering material#

4) No refuse should be left exposed for longer 

than is necessary to ensure* continuance of tipping 

(tipping face only),

6) The tipping area ohould be adequately

screened#

6) The final level of the fill should provide 

a 0#6 percent to 1 percent slope to allow for adequate' 

drainage. Steeper slopes should be avoided as they 

encourage erosion, - In case, the finished slope h^s a 

boundry and/or side slope* it should be as gr̂ dUfiJL as

m 0S
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possibX# to prevent erosion# Thesa slopes should b© 

sealed properly and covered with straw to minimise 

erosion until vegetation becomes established*

7) The face of the working fill should bo 

kept as narrow as is consistent with proper operation of 

trucks and ecluiprrient*

8) Control of wind-blown paper should be 

ade^luately maintained*

asjfcat

When the solid compact mass of refuse is 

ade^luately sealed with inert material on all exposed 

surfaces it secures (a) controlled biological decomposi­

tion by the retention of heat, gases and moisture; (b) 

prevention of fires either deliberate or spontaneous;

(c) eliminatiDn of the breeding of insects, flies and 

vermin and (d) a neat and clean appearance of the site 

and its surroundings.

3«ii.

3*lOUl While consolidating the refuse, 

greatest care has to be exercised. Where earth moving 

plant or refuse vehicles are used for consolidation, the 

sloping longitudinal faces 'Cannot be thoroughly compacted. 

With a Special plant for ccfeipaction, it is possible 

to traverse these sloping Xaces and ensure proper 

compaction# Special compaction plant is rarely used 

with the usual grade slope of 45^. Where excavations 

are made for the reception of refuse, the sdld walls 

provide lateral sxipport and ensure uniform. coosOlidatlon*



The metiiod of excavation has the advantage in as much as. 

It provides adequate covering inate^lal*

3«UL*2 In some cases, ‘refuso reception lagoons* are 

created by providing artificial'bunds of inert material* 

This method is costly as it requires heavier equipnent, 

3*11.3 While compacting the refuse, excessive and 

uneven settlement should be avoided. Such settlement is 

dangerous from the point of health as it permits the 

ingress and egress of insects and rodents,

3* 11*4 Compaction should be initiated by spreading 

the refuse evenly in shallow layers not exceeding a 

depth of 2 ft* of compacted material rather than placing 

the material in a single deep lift* Further compact­

ion is provided by the repeated travel of landfill 

equipment over the layer and in some cases by the use 

of special compacting equipment. It is not unusual to 

provide for additional compaction by routing collection 

trucks so that they travel repeatedly over the finished 

portion of the fill*

3*11.5 Construction of a ^fill’ in well compacted, 

lifts of not more than 8 ft. each, minimises settlement^ 

surface cracking and release of odours. Depths more than

8 ft. may not be economical,

3*11*6 Final cover: The final cover should be of a

suitable material compacted to a minimum thickness of 

2 ft* over the entire surfacc of each portion of the 

final lift, not later than one w»--ek following the 

placement of refuse within that portion.
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3* 12 jtoehaJilcal Equipment uaedi

3«12*1 Controlled tipping-or sanitary land fill can

only be operated efficiently and economically with 

suitable mechanical equipment for excavating the coVer 

material^ for placing 8c compacting the refuse| covering 

it with earth and for finally cleansing the tip^

3»12,2 The mechanical equipmont used includesi

If Crawler tractor with blade or shovel type 

attachnoit.

2. Bull dozer, dragline combinations - These 

are needed for large operations or for operating in 

swampy and mardijrry land. The drag line is equipped with 

3/4 « It cub-yard bucket,

3« Carry-all scrapers and bull dozers for 

large operations or where earth must be moved to a 

considerable distance.

4* Bull-dozer and truck to haul cover 

material plus loading equipment at the source of cover 

mat er ial^

3,12^3 A high standard of equipment maintenance is 

essential* machine should be taken off duty on

full-day-per-wefor servicing. One hour each day 

should be allowed for minor jobs such as cleaning rags 

and plastics from the tracks which can cause damagei 

if not removed frequently* Two small«-̂ r machines should



b© preferred as this will enable one machine being used 

in the event of a breakdowi.

3.13 Axran^m^pU. ior ,tfei,gh,teg ygfw.a?, AgXAvarJBd
at the fllli ^

d. 13.1 To measure incoming refuse to the' disposal

site weighing machines should be provided# Weighing will

provide reMable data as regards quantity initially dealt

with at the site, will also give indication of the

quantity to be'dealt with in future. Weighing will also

provide basis for cost analysis.

3.14 gjeventlon of contamination of subsoil and 
ground watars.

3«14.1 Refuse should not be tipped into pits 

containing water as it would result in causing, serious 

nuisance arising frojn odours given off by the decomposi­

tion of organic matter contained in the refuse. Experi­

ence abroad has revealed that even filling a dry 

pit is a potential of heavy contamination of the^ subsoil 

and ground water by the percolation of rain water through 

a pit•

3.16 High standards of operation essential!

3.16.1 . For effective operation of a land fill, high 

standards must be set from the very commencement#

Planning of- sanitary land fill should be a part of a 

complete programme of refuse handling. As mentioned 

earlier I a trained personnel is necessary for satisfactory 

performance. Inspection for and control of insects 

and rodents should. ' bo corried on until fills are stable 

Used*
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3#16«2 All collections of surface water resulting 

from land fill operations should be drained, filled or 

treated with effective chemicals to prevent mos<3Uito 

production and alley disagreeable odours.

3.16.3 After operations are completed a maintenance 

programme should continue until the fill has become 

stabilised. This should include prompt repairs of 

cracksj depressions and erosion of the surface and 

side slopes*

3.15.4 Seeding of finished surfaces, as soon as 

possible, is highly desirable as a good strand

of grass will decrease erosion, improve appearance and 

decrease surace cracking.

3.16 Rate of decompositloni

3.16.1 The rate of decomposition of refuse in a land 

fill generally precludes reuse of the land for mâ iy years* 

Gases are reported where decomposition of refuse has

been observed after a perjod of 10 to 15 years.

Moisture content in the fill area and local temperatures 

are important factors in the rate of decomposition.

3.16.2 The following are the advantages and 

disadvantages of the sanitcry landfilli-
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Advantages Disadvantages

(a) Cheap in intial cost 

and operation.

(b) Flexibility - It can 

accommodate increase 

in the population*

(c) Submar^inal land can 

be reclaimed for future 

use thereby benefitting 

the community#

(d) Elimination of unsightu^ 

liness, health hazard 

and nuisances caused

by open dumps.

(e) Base of being brought 

into operation ciuickly.

(f) Several sites can be filled 

in simultaneously at a 

relatively small additional 

cos 10

(a) Suitable land at 

reasonable cost within 

economical hauling 

distance may not be 

available#

(b) Possibility of surface 

cracking and uneven 

settlement due to 

improper construction#

(c) Maintenance after com­

pletion for getting 

over settlement which 

is of the order of 10 

to 15 percent#

(d) Possibility of contamina­

tion of subsoil and 

underground water by 

seepage#

(e) Requirement of rela­

tively large areas of 

land#

(f) Non-availability of 

suitable cover material 

in sufficient quantities^



 ̂ ?s -

3#fl6^3 Information regarding operation  co st  o f  land

f^LUs in  some fo re ig n  co u n tr ies  i s  given below#

 ̂ Operating cost per * kodfe of transw^
ton dlsposedi,_________ * t io n  to land f i l l

Dollars (a) Man days ’______percent
’Truck Marine Transfer 
»

-______________ Range Median Range Kedian (b) (c )  Cd)

U.S.A. (0.50 - 1.50 0,02 - C.04 85 2 13
(2.0 0.66

lEurope 0.20 - 1.00 0.04 - 0.05 64 1 36
1.50 0.10

(a) All costs Included except land acquisition.

(b) Direct haulage by the collection truck to 

land fill.

(c) Transfer by barge and fill on tidal lands.

(d) Direct haulago to transfer station, and 

transport to landfill by large trailers on 

rail.

3.16.4 Sanitary landfill appears to be a suitable 

solution for the problem of refuse disposal in our country# 

The land requirc-i'jents are not high and its adoption will 

eliminate unsightliness, h*'alth hazc.rd & nuisance caused by 

opeii dumps. VJhere lands are very costly or not available 

within a reasonable distance of haul, other sanitary 

methods of disposal may have to be considered. The land 

cost should not be the only criterion because after the 

land is filled, it appreciates in value and can be sold 

at a much higher rate*



16 ,6  Large o it l .« s  B o m b a y I M 3 L f e i -

ahduld adbpt t h i s  method immediately in  l i ^  of open 

i f  circwmstaixces are fa w u r a b le  fo r  i t s  adoptloHi,

3.16.6 The following table indicates how the s^mitary 

land fills after completion are being utilised in the 

U.S.Ai and Kuropei

Country I

U.S.A. 86 N 10 5

Europe 90 10 N N

A, Airports, parking fields, fair grounds#

3.16.7 The economic factor of sanitary land fill may 

not continue at a future date v;hen necessity of bulk 

transport arrangements for tipping the refuse is created 

due to non-availability of suitable & sufficient land

within a reasonable hauling distance, as the haulage will
i’

add substantially to the level of disposal costs# Finding
V

land of suitable size and situation is not a simple matter,

3.17 Incineration

3.17.1 No municipal incir.erators are built in our 

country for the disposal of refuse. Calcutta had 

Installed an incinerator a few years ago, but it did not 

work satisfactorily and had to be closed down. Incinera­

tion, no doubt, offers a satisfactory means of refuse 

d isp o sa l in big towns and cities where sites for sanitary f i l l  

are not available and due to the expansion of the town or city



mT? m

on the o u td ttP ts i  th e  len g th  o f  haul to  the san itary  f U l  

becomes uneconomical fo r  the transp ort and c o l le c t io n  

vdiiclesi

3«17*2 The design  of th e  in c in era tor  has been

con siderab ly  improved in  recen t yearsj and th e  modem 

in c in era to r  can be lo c a te d  in  th e  midst o f  a r e s id e n t ia l  

area without causing odour or dust nuisance^

3*17,3  In c in era tion  reduces the bulk of r e fu se  and

th e resid u e  o f  in c in e ra tio n  i s  an inoanoua matefial^ which 

can be sa fe ly  used fo r  f i l l i n g  lovn-lylng land or fo r  

road co n stru ctio n ,

3,17*4 Today, 36 percent of the re fu se  in  the United

S ta te s  i s  d isposed of by in c in era tio n ; t h i s  percentage  

v a r ie s  from 12 to 85 in th e  severa l i.uropean co u n tr ie s f  

with a median o f  about 40 percent for  Western i:^uropet 

3* 17,5  The methods and degrees o f  applying in c in era tio n

can be c l a s s i f i e d  under the fo llo w in g  four major basic  

system si

( l>  Separation and In cin eration I Under t h i s  

ey ste  m re fu se  i s  brought t o  a ce n tra l depot, where the  

sa le a b le  components are separated, dust i s  screened out 

for d isp o sa l a t a san ita ry  land f i l l  and only  the t a i l ­

in gs are burnt a t  the adjo in ing  incinerator*  This 

system i s  most e x te n s iv e ly  used in Kngland and Scotland  

and to  a n e g l ig ib le  ex ten t elsei/^here.



(2) Steam and power generation! Under this 

system, the incinerator plant effects nearly complete 

burning to recover optimum waste heat for utilization

either for space heating or for producing electric
(

power. This system predominates on the continent with 

a few applications in Britain and U.S.A#

(a) Intermediate dl.̂ D.osal process or partial 

Incinerations Under this system, the incinerator is 

operated at high through-put rates with the major 

objective of reducing the volume of refuse for ultimate 

disposal, only the fluffy, high surface area, Tow ’ 

density, and high ignition point materials are burnt.

This system has the advantage that the cost of burning is 

low* It has however the disadvantage of producing 

a residue (which amounts upto 50 percent of the original 

by volume) which has a relatively high unstable putrescible 

content, requiring great care in its final disposal.

This system is intermediate between complete 

Incineration and sanitary landfill as it helps to 

reduce the volume of rofuse to be dQalt with by the 

sanitary fill method. It is, at present, restricted to 

a few cities, in foreign countries, but it may prove 

attractive in course of time for adoption by other cities, 

due to the change in the character of refuse that is 

progressively taking place in regard to bulkiness, 

burnability and plastic content.
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C4) ..3j\CAas.iajilaH» under t h i s  system

the refuse is thoioughly burnt to obtain a residue which 

is free of putrescibles» Complete burning reduces the 

voli:iine to 5 to 12 percoi.o of original input, resulting
* f

in very low cost in its final dispo'sal. In this system, 

the through-put biirie has obviously to be much longer than 

the partial incineration method* This system of inciner­

ation is very popular in the United States.

3* IB ,D_esiprn . o,f incir^erators»

3.1B*1 All types of incinerators eraploy certain basic 

plant components. They Include_the ‘primary chamber, wherein 

preheating and combustion takes place - a secondary chamber 

for combustion and oxpansion of gases and settling of fly 

ash and finally the stack, which discharges the gases to 

the -atnosphere^

3b1992 The ir&ial plants for burning refuse under 

contr‘oll'̂ d‘.high temperature were developed in England 

nearly 100 years ago. "Jhen, they were known as ’*Destrac­

t o r s T h e i r  design has been undergoing changes and the 

present dosî ô with propo-̂  or̂ orat on has tsucceeded in 

reducing the atomospheripollution that resulted from 

incinerator operation in tno early designsc

3. IB The„iji cLlner_atlon nro ces s«

3»l9cl There are three oasic stages in the incineration 

of refusê , The first sta'̂ e is the elimination of moisture 

contents in the refuse^ Before refuse can be.burnt it 

must be dry© In rainy season, the refuse is wet and it



:«waaot\1»t'.(lischaupg»i.dî  'iaie

before if is dj'tea^ plant naist provl€«

a way to aHnjlanfft loisturf fraa raw refuse. This is 

usually accoopllshe^ by having the 'greep' refuse placed 

at the baols of the b^rting furnace ot in a separate 

chamber an4 ‘from theî e It is moved to the actuaX 'burning 

area by mefhanic^Hy gpei^atod gratis or by hand stockingf

Tho second stage'̂  in the process, is the actual 

burning of the combulstible material so as to copivart it 

Into gases and reducing it to an inert residue dr ash»

In some plants^ a pl*eheater is provided to raise the 

temper«lWe of the forced draught, before the introduction 

of the refuse into the furnaoo* Waste heat is generally 

used fo3* this purpose^ Ihe heated air, for the forced 

draughty helps the incinerator to operate efficiently 

particularly when the refuse contains excessive amount of 

moisture^ Gas or oil burners .are soiiietiiTies included to 

provide the heat necessary to evaporate excessive moistftre 

OT to bring temperatures more ciuickly to the most 

efficient range at the beginning of the operation# The 

furnances are designed to ensure temperatures of at least 

1250° F,

The third stage^ in the incineration process^ 

is the conversion of any partially burnt or odourous 

gases to maHe them less objectionable* The gases are 

usmlly burnt in the combusition chamber, which is 

designed to ensure optimum velocity of gases and produce 

temperatures of at least 1400^‘P, Tlrds is the most



critical stage in incineration* To prevent a ir  p o llu t io n  

it is now-a-days customary to provide additional facili­

ties in the form of dust collectors, spray collectors, 

baffling, wet scrubbers and other devices*

This varies from 4000 to 25000 B.T.U* per lb* 

on a dry inert free basis i*e. all materials burn to form 

gases•

3»a®#2 Refuse samples are analysed to determine 

relative percentage of carbon, hydrogen and oxygen 

present therin. This analysis is helpful in designing 

the incinerator*

3*290*3 Stacks may be built of bricks or steel* Steel
o o

shalls operate within 600 to 900 F temperature range# 

They are provided with tĥ r̂mo couple electrical alarm 

systems so that when 600^F to 900^F temperatures are 

reached, they-warn the oi-erators to take steps to 

reduce the furnace gas te*nperatures*

3*20.4 The stacks are designed to discharge 100 to 

200 percent of the total anticipated gases* The design 

gas velocities in the stacks vary from 25 to 50 feet 

per second*

3*21 Smii..„i^r,sus, <

3*24*1 Experience has demonstrated abroad, that in big 

cities it is economical tn  locate smaller units close to 

refuse collection centres than to locate one big incinera­

tor involving considerable length of haul*



3«21»8 Xn A aerlea i 1^a c o s t  p«r t<m o f  re fu se  t o t  

cdnstpuction  and oper-'tion o f  an in c in e r a to r  o f 150 ton  

cap acity  per day I s  reported  to  b e  in  the saiae range as 

th a t o f  a 800 ton cap ac ity  in c in era to r  except th a t  the  

c o s t  o f  oper'T-tion o f  the la rg er  p lant i s  a l i t t l e  b i t  

l e s s .

3*^2 in,ginara,Wr~«

3 .2 8 .1  Factors which determine the s i t e  o f  an in c in ^ ta to r  

are (1 ) land costs^ (2 ) Opportunity for  waste heat 

utilisation,m «% l8ca*oroloeicai co n d it io n s , topography, 

foundation characteris-tics and the environment# It is 

preferable to locate the incinerator or incinerators in 

an industrial or commercial district v/here heavy 

vehicles and some noise and odour may be tolerable*

3*23 gaififa. .agQjiiflU9,VB ,chai:f:,;LnK«
3*23»1 In batch type charging, refuse is dumped into

the prLnary chamber until it is filled to capacity and 

then is permitted to burn dovm and the ashes are remove.d*

In the continuous charging method, material is fed to the 

furnace in small but regular amounts and ashes are 

removed as they are formed*

The method of charging depends upon the 

design of the incinerator^ continuous charging facili-* 

ties, mintenanco of steady optimum temperature, minimm 

repair costs and production of good ash and stack efflue nt# 

3«23t3 Types of incinerators easily adaptliblo to 

continuous charging are th rotary kiln or travelling 

grate. Mechanically stodied plants of the single heartll,



can a ls 6  be operated on continuous charging method v l t h  

nianepous small changes^

3*^ g-h-cmr-day_- _gA_T?Qur .day plant operationi 

3*2lktl A 24 hour operation incinerator is cheaper to 

construct* It is reported that its cost is about half 

that of a 8-hour operati'">n incinerator^ The S^houp 

operation incinerator re0.uires three times the burning 

elty of one operated over a period of 24 hours #

3«24«2 The design trend in Europe and the United 

States for incinerator furnanes exceeding 50 tons per 

day favours the continuously fed and discharged systems 

with mechanical stoking and zoned air control* These 

designs use the minimum of furnace access doors.either 

for stoking oi: inspection - even going so far, as to 

install overall air tight sheet metal enclosures for 

the furnaces# • This combination almost completely 

eliminates dust emorgence from within the fiarnace or 

uncontrolled intake of excess air into the fumaca# 

3^24*3 The most advanced popular types of incinerator 

in Europe and the United States are the *Voluod* and th^ 

'BeRoll*.

3*24*4 In the Volund syntem, the furnace capacities
t

range .upto 10 tons per hour. It originated 30 years ago 

in Denmark* The- DqRoII syster.i was developed in Switzer­

land, 15 years ago, and is gaining popularity* Its 

capacity rangois upto 20CKtons per 24 hours day per 

furnace*
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3tM«5 7h0 OaHoll inoiaerator system operates ita

follows I- It is of the bin and crana type and is 

e^luippGd with waste heat boilers* Mixed refuse 

(garbage and rubbish) is dropped into receiving jiopper 

which continuously feeds onto tho roceiprocating step** 

down pre-drying grate# Preheated combustion air is 

blown tinder this grate at rates dictated by the character 

of the refuse and its moisture contont* The defticated 

refuse Is then dropped with soae attendant tumbling and 

mixing on to a combustion grate where additional pre^ 

heated air is hloim underas roqiuired. Each of the 

grates is operated mechanically, partially to agitate 

and to advance the refuse at pre-sqt rates^ The 

discharge from the combustion grate is detailed in 

an after buraeri where^ with the assistance of 

injected air and steam the clinker and similar materials 

are fully burned out* The final residue is then dis^ 

charged by submerged scraper conveyor into water trough 

for cooling and subsequent dewatering and discharg^» 

by a drag conveyor. This sealed discharge system 

controls dust emissions and uaintains a continuous 

water seal« The combustion gases with their burden,of. 

particulates, aldeyd^s and noxious gases are burned 

out in the overlarge combustion chambers and then 

passed through a waste heat boiler before passing 

through electrostatic precipitators and high exhauat 

stacks« Auxiliary oil burners are used as reciuired*

Ash chutes drop the siftings and the fly ash respective 

ly Into the submerged conveyor system#
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3«24«6 fhe modarn ^Saintciuen Paris incinerator* of 

the Volund trpe completed in 1958 has a capacity of

300,000 tons per year* The plant operates continuously 

for 24 Jiours per day^ seven days per week| at an 

average rate of 826 and. a maximum rate of 1300 tons per 

24 hour St Ihe lifting floor is 180* long and 62.5 ft* 

wide^ It is fully enclosed# It can accommodate simul-« 

taneous dumping of 13 collection trucks at its 157 ft. 

long backing log^ The collection pit has a capacity of 

4400 cu- ydS|tand provides a storage for 48 hours of 

burning capacity^^ There are two bridge cranes (one as a 

stand-^by) of 6^5 tons capacity each# They|. with the 

help of 4 yard orang|^ peel type buckets ̂ load refuse inlk̂  • 

each^of the charging hoppers at a rate of 65 tons per 

hour||. A separate S^ton bridge crane runs traversely 

over the four furnaces and helps on routine maintenance 

work* The refuse is fed through 6#5 ft# x 4#6 ft# 

charging chutes (they are equipped with hydraulically 

driven shear gates} into the drying furnace# The drying 

gri,to is 10 ft| long with a slope of about 25^# It is 

Comprised of 13 stepped down pallets 6 fixed and 7 

mobile# These pallets work in a reciprocating motion 

at '̂ ne of the four selected speeds and agitate and 

advmpe the progressively drying out materialt The

dried' out and partially burning refuse drops about 6 ft#
\ ^

into likveNbtirning grat^ of similar Resign but about 13 ft#



long and with ateeJL water jack ets  in  the lower -portic® 

o f  the s id e  walls* ibout 20,000 o f t ,  o f  u n d e r f ir e -a ir

I s  d a liverad  at abput 2 /3  psi*  The mixture o f  evaporated
(

Steam and hot ^asQS from the t̂ jo furnaces is discharged 

in to  the combustion chamber tn*aough a bypass 22sft« in  

cross section#. The partially burnt refuse, at t^p end 

o f the combustion furnace, tumbles 'ind progressively 

advances through a 26̂  ft. long rotary kiln tapered 

slightly to its end dia. of 8 feet. THfe hourly capacity 

o f  each furnace unit varies with the seasons and density 

of the refuse from 11 tons in sucLaer to*14 tons in winter* 

3#2€*7 T'he hat exhaust gases from the combustion 

chamber, in passing througn a 22 ton per hour water tu)»e 

v a s te  heat boiler, drop in temperature from 1850^ down 

to  460^ F, A wet scrubber system removes the particulate 

m atter before discharging the cleansed gase& into a 

brick stack (chimney) - one for each two furnaces unit - 

200^ft« high and tapering from a 12,6 ft, internal dia­

meter at the base to 11 ft. internal diameter at the top^ 

The residue, the siftings, and the fly ash are sluiced 

into a larger rectangular sedimentation basin. The 

settled out residue and fly ash are periodically lifted 

out by gantry cranes on to dewatenng platforms and 

then trucked away for disposal at a landfill. The 

oXarified decanted water is recirculated for repeated use* 

3«26 atoam.And power produni 1 n ,n  ^

3f2^#l These systems are used for utilising the generated
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stream by piping all the steam or hot water to distant 

mixnicipal or private uses, convertir)g all the steam to 

electric power^ or a combination of the two including soma 

self use on the premises.

The rate of evaporation extends from 0#95 to 

1#65 lbs of steam per 11). of refuse, depending upon the 

efficiency of the waste heat plant and the thenaSl 

valoies. of the refuse being ittcineratedt The average 

figure is reported to be 1.40 lbs. per one lb# of refuse# 

.The power production factor has been reported 

to be as high as 300 KWH per ton of. refuse but 15b Kl#i 

can,be taken as the aver'̂ .ge. In Berne (Switzerland) from 

a population of 200,000 the waste herit reoovef'y is* 

reported to* save the oQ.uiv'’.lent of 5000 tons of coal 

per year#

■3,aS,l Studies are In progress regarding admixing
'  ,  *

specially treated refuse to coal-dust fired higl?̂  ]presaf:uî «
I ,

boil'̂ ipB' and (2) manufacturing fuel briq.uettes .from' • 

refuse for either domestic or industrial use. City 

of Salford (England) reports that the calorific values 

of manufactured briq.uettes range from 8000 to

10,000 per lb. In actual combustion, an average
\

heat outpui^of 7500 B.T.U, per lb. was produced without' 

any noticeable smoke# It is generally agreed that 

briQ.uetted re'fuse reciuires supplementary heat to ignite 

and to promote, its better combustion.



3«a9 Cofltat

3*2?«1 The following table will give some iSiea of 

•fcha cost of incinerators in U.S.A. arid Eilropei

boni)Us’t io n  costa  'in d o lla r  jbperation cos ts per ton,bfl 
per ca p ita  |refuse burnt,

........... .- ................ feQ... . ■.■■■ ilays________Pfljiara..,
^nge Bange S Range Median Range 'Median

■mm. . 38s

lange Hang
(a? (b )

TJ3*A. 4 .25  -,;100 . 7 .5  0 .1 0 -0 .3 1  0 .1 3  4 .5  5 .25
to  ,
8.00

Europe 6 .5 0  -  39 .00  9 .0 0  0 .0 8 -0 .2 9  0 ,12  2 .15  3 .00
to

3 .50

a) for  Various designs and degrees o f  refinem ent in  d es ig n .

for the mechanically stoked continuous type*

3»29

Incinerators may be located close to or in Uhe-
9

centre of refuse production areas thereby minimising* 

haul distances which in return reduce collection costs.

They are flexible and can be enlarged/i’ron/time to time when

necessary^ They reduce considerably the volume of material
!

for ultimate‘disposal. The residue can be profitably used# 

Waste heat can be made use of for other community purposes. 

Some Incinerators, abroad, are reported to, be^s^lf-sufficient 

in operation costs (lue to the income received from'the sale 

of steam and scrap metal. Well designed.and effectively 

operated incinerators eliminate food for rats and .breeding 

places for flies and they are therefore hygienic.



3*28#2 Incineration is comparable to composting in 

that it is a method in which reusable materials are 

salvaged but contrary to composting it does not follow 

the logical process of returning organic materfal to the 

soil. This method of disposal may have to be adopted 

in cities like Bombay wb^re dpe to increase in population 

and development of suburban areas, the length of. haul 

to the site of disposal -̂̂ ould disproportionately increase 

making the sanitary land fill disposal more costly#

,Compos ting

.>

3*29»1 The return to the soil of domestic refuse has 

been practised for ages. However, it is only in recent 

years, that wider attention is being paid to this method 

of refuse disposal to utilise the end product of compost­

ing for enriching the soil*

3»29^2 The technology of converting municipal, refuse 

to ’compost* has, consequently, developed especially 

in the last two decades* As a result thereof,*well over 

a hundred engineered composting plants are either 

operating or are under construction in various countries 

of the world. It is true that some technical and 

scientific problems have yet to be solved but there is 

reason to believe thnt their solution will be found soon# 

3#28«3 This method of disposal is gaining favour 

and it is being successfully operated v;here there is 

an easy and ready market 2"or the sale of its and 

project e.g. compost. Tb.. manurial value of the compost



• do «*

i s  not more than farm mriure but i t  contiins ’hiana^* 

which i s  of gre'it v<ilue to the soil from the point of 

agriculture* For this reason, this method is being 

advocaJ;ed by the * International group of refuse disposal* 

According to this group, composting and 

incineration are the two mcst hygienically acceptable 

methods of refuse dispos*al.

3*29.4 Consider^tble amount of research is in 

progress in Japan and other c<. untries for improving the 

methods of composting not only with refuse but with 

night soil, and/or digested or rarw sewage sludge.

3.8‘9*6 Compost is a good soil conditioner rather 

than a fertilizer* In some Q.uarters, its nanurial 

Value is exaggerated but thore is no* doubt that this 

method of disposal is hygienic and it gives a useful 

product whose sale can help to lower disposal costs*

3*^ Chemical characteristics of coianosti

3*30*1 Dr* Goaats gives the chemical characters of 

average compost from refuse as lying within the following 

units•

S.’yte.s.tansâ

Orr^anic matter 
•

25 to 50

Carbon 8 - 6 0

Nitrogen as N 0*4: •• 3 # 5

Phosphorous as 0*3 — 3#5

Potassium as 0*5 - 1*8

Ash 25 - 65

Calcium as Cĝ 1*5- 7*0



3«S0.S The above analysis indicates that as an 

organic fertiliser, compost is e<lual to average farm 

yard manure.

3»4K)»3 The view of the American Public Works 

Association is that the value of composted household 

refuse appears to be in mechanical impuovement of the 

soil r''.ther than as a fertilizer neasure'd by chemical
*

standards* It has been proved beyond doubt that refuse 

composts are stable and resistant to the effects of 

climate and have both an excellent moisture holding 

capacity and the merits of improving the texture of the 

soil. For these reasons, municipal compost is well able 

to play a part in the replacement of soil nutrients#

^•31 B.r.Qad principles in compos ting i

3*3!Ul The broad principle common to all methods of

composting is the decomposition of organic matter 

contained in refuse to a fairly stable humus under 

environmental circumstances by aerobic organisms - 

principally theromophilic to utilise considerable amounts 

of oxygen in decomposing organic matter*

3.30L.2 The technique of composting covers a series 

of operations that may be subdivided into two distinct 

phases - mechanical treatment and biological treatment* 

The mechanical treatment phase includes sorting out, 

homogenization or crushing, screening and elimination 

of grass* The biological stabliz^tion treatment
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is the main phase in'the whole composting process. The 

final <luality of the product depends on this phase both 

froyi the sanitary and agricultural point of view.

3.31.3 The duration of the composting process, is an 

import*int consideration and is not itself a factor, easily 

resolved. The time should not be so short that an 

immature product results. To some extent, the problem 

is influenced by the use to which the resultant product 

is to be put and even perhaps to the season of the year 

at which it is to be used.

Screening used in the mechanical treatment 

is helpful in eliminating the substances that could be 

reduced to acceptable size during the previous treatment 

of homogenization of crushing.

3*3GUS Biological treatment Imy either follow or 

precede the mechanical treat.'iient phase. The fermentation 

therefore can take place either in the crude refuse or 

in the previously crushed homogenised and screened refuse 

material.

3.31.6 The main factors, responsible for the trans­

formation^ of previously mechanically treated refuse, are 

oxygen, water content, pH and the presence of nutrients.

3.31.7 While aerobic disintegration is going on, heat

is developed and the temperature goes sometime beyond
o

70 C. This rise in temperature promotes the destruction 

of pathogenic micro organisms that may be present in the 

refuse.
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3^31,8 Thus^ the ftondaiacmtal r©q.uiroments of the 

composting process call for (1) preshedding of the 

heterogenous refuse to a uniform size 8o as to g^t 

intimate contact among its compoents, (2) weitting and 

stirring to mai n i n  an optimva moisture content,

(3) controlling temper^itures within the nesophylic 

range, although thermophylic r.̂ jage can also be used;

(4) inocculation or seeding of the digesting refuse 

with suitable bacterial mostly through partial 

recirculation of the previously digested refuse, to 

speed up the digestion process, (5} mixing the refuse 

and adding air to alleviate the inherent odours, insect 

and rodent problems,

3.32

3.3g,l In order that the soil on which the compost 

is used, should derive the greatest benefit from its 

application, the carboh/nitrogon ratio of the finished 

product should be in the range of ISsi to 25il« If 

the C/N ratio is above 25:1, there is a risk of the 

carbon in the compost robbing the soil of its nitrogen. 

On the other hand, if the C/N ratio is below 15tl, the 

organises in the soil anc' co.upost nay attack the 

carbon and release the excess nitrogen as anraonia*

3.3'3 HaiiJaoas.*
3#33tl Several tvpos of ’composting processes’ are 

now extant* They vary from the simple backyard type 

manure hoaps (which rô iuire land areas of 8 to 10 

acres per each 10,000 population) to the progressively



more and more modernised contiruously operating encloa^ed 

type methods, now being developed by several firms. 

3«33»2 These methods may be broadly clas^sified as 

follows I

(a) the heap process (windrow nothod) in 

which crude or -nresorted refuse is stacked in heaps 

which are turned over at intervals until the raw refuse 

reaches a stage of niaturity. The undesirable objects 

are removed during the final orocessing with a final 

screening prior to sale,

(b) Mechanical composting in closed ferment­

ing cells of refuse which may or may not have been 

sorted and disintegrated in some form, and which is 

charged from the cells in an at least seai-matured state 

as far example the Dano, Jersê '̂  and Earp Thomas process. 

At some stage there is a removal by screening of bulky 

objects. Further maturing of the compost can take 

place in the open,

(c) Mechanical pulverisation by rasps, hammer 

mills or similar means followed by stack-maturing.

This reduces the refuse to a fairly ground material 

which may or may not be subsequently compacted,

3*3£l3 The manually operated ŴindPoV̂  ̂method has 

the advantage of low initial cost. Its use is limited 

to areas which can be given considerable isolation#

It is suited for warm climates. In this method, 

turning of the heaps or forced air aeration has to be
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ash and cinder contents in European refiise the first step 

is screening* For this purpose, rotary and vibrating 

screens are in use# The sâ ae type of screens can be 

used to refine compost by renovin^ coarse particles 

from it. Screens for raw refuse separation are usually 

provided with both coarse and line mesh or perforations* 

3.3##2 The rotary druin screen is housed to prevent 

dissemination of dust. The dr mi slopes slightly from 

inlet to outlet end, where duel screening is provided*

The section nearest the ixilet is provided with fine 

perforators (l" to Separate hoppers beneath each

section receive the screenings and discharge them to 

trucks or conveyor belts below. Relatively few rotary 

drun screens are in use at coinT.osting plants.

3.55*3 Vibrating screens may be either single or 

double deck types, usually sine:le deck screens are 

provided with uniform perforations throughout the length 

but they may have sections with two sizes of holes. A 

double deck unit has coarse pc'^forations (l” to Ij-**) in 

the upper screen and finer cnes to -i-") in the lower* 

Decks are inclined downl̂ /â ds from the receiving end to 

the discharge end so that the tailings bounce along to 

the outlet end. In turn-deck screens, the lower deck 

is longer than the upper. If dust is the problem, 

these screens may require hood:.. Vibrating screens 

are employed in European plant

f)6
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aoployedi to  pi'event nuisance from odour$ and f i l e s #

The refuse must also be Ground 'coarse* as too 

fine a grind makes the pile anerobic. Turning is 

usually-done either every day or once in t w  days, 

during the first week, ar»d every two or three days, 

thereafter, for a period of three .to six weeks*

3* 33,4 The remaining nethod‘3 fall under two cate­

gories* In both tho categories, grinding of one sort 

or another either before or during the process is 

employed. In one of the methods a batbh process 

employing controlled digestion varying from one day 

to weeks is resorted to, and this is followed by another 

period varying from two to four weeks,

3. 34 ^axxivmmt used in Mejhanised composting plantsi

3.34.1 A wide variety of equipment is used for 

processing refuse and compost. The process steps vary 

from none to one or more of .he followingi Screening, 

hand sorting, magnetic separ'ition, grinding, pulveriza­

tion and inertial soparation. In a few plants compost 

is bagged.

3.34.2 The degree of proc-^ssing depends on the quality 

of refuse, plans of salvage^ particle size requirements 

of the composting method ond quality and particle

size specifications for the linished compost,

3.35 jg,C,£eei3inii.

3.35.1 Refuse processing re>-uirements in Europe 

differ from those in thij UnivOd States, because, 

the constituent quantities differ. To get rid of high
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3*36#1 This is processed by hand sorting 

and magnetic separation* Two types of grinders are 

in use-hammer mills and rasping machines. Hammer 

mills are usually of the swing ham-irir, high speed type, 

with horizontal axis. More recently several makes of 

double rotar haaner mills have been developed in 

which the two opposing rotars turn at different speeds# 

High speed hajaraier.mills are provided with large motors 

to allow for the abrasive action of refuse. This also

helps to prevent freq.uont rebuildinc or replacement

of the hammers and wear plates. Grinding may be done 

in two stages by usin^ a coarse grinder first and fine 

grinder afterwards. Individual units have a capacity 

of 15 tons per hour or leTC.

3*37 Ra,sp,ip̂ , ,ma.chl,n,̂:

3.37*1 It is a new refuse grinder. Its use

usually follows the r-jfuse sortin;̂ - and magnetic 

separation operation. Toe rasping machine is a large 

vertical cylinder containing eight heavy hinged arms 

which rotate slowly hori?.ontally above a rasp-and 

sieve floor. Beneath the grinding floor is another 

floor over which an arai rotates to scrape the ground 

refuse to a discharge hole. Refuse enters above, 

and is discharged below the machine or belt convenors. 

The units are generally 16 ft. in diameter by 7 ft. 

in height from top to discharge floor. One unit will

3.36



grind up to 60/T/Pay or ^  to 10 tons per hour varying 

greatly with sieve hole size*

3.37.2 The grinding floor is made up of trapezoidal 

plates alternating^ with pins and 'round perforations 

of 5/8’‘ to diameter. The rotating arms force the 

refuse over the pins and through the holes in a rasping, 

sieving action. The pins extend part way up the peri­

phery for added rasping action. The arms rotate in the 

speed range of 15-25 rpm. They are hinged so that they 

can swing upward^s when they strike resistant material that 

might otherwise cause damage. Tailings are released at 

intervals by opening a ga'ce from the outside, permitting 

the arms to push the matv-rial through the opening to a 

discharge chute,

3.37.3 Compared to a hammer mill the rasping machine 

is higher in first cost and larger in size, but its 

operation requires only aô out one-forth the power and 

much less maintenance. The heavy arms rarely wear 

excessively and the rasping plates need replacement 

only about once per year,

3.38 Pulverizationj

3,38.1 This follox/s gr':nding in European practice in 

order to reduce the size of such brittle materials as 

glass, ceramics, cinders cUid coal.



3«39 aQllsr. gr.USfa9J.»

3#39«1 It consists of two opposing steel

rollers rotating slowly on horizontal axis. The 

roller is under strong spring tension towards the 

other roller to exert a pulverising action as the 

material moves tov/ards between them. Material is fed 

directly above the contact point of the rollers by 

means of a vibrating conveyor and discharged beneath 

to a belt or other conveyor# Stationary scrapers 

remove material, th^t sticks to the rollers*

3.4^*1 Inertial separation is employed 

at many European plants to improve the value 

and appearance of the finished compost by removing 

some of the heavy (inorganic) and resilient particles* 

This type of separation depends on ballastic or 

gravity separation ‘orinciples to remove such materials as 

stones, glass, metal, cinders, ceramic, coal and rubber* 

3#4 1 Ballastic soparatort

3.41.1 It consists of a ’nigh speed horizontal rotar

and a largo horizontal enclosure with two or three 

hoppers. Impellers, normally short picces of rail­

road rails,mounted on the rotar, strike the ground 

material ann flin^ it horizontally or at a slight 

upward angle. The flyin;; materials assume various 

trajectories along the length of the stilling chamber* 

Dense and resilient particles have a high initial speed,



and a long trajactory; light and soft particles have a 

lower iritiai velocity and a shorter trajectory* About 

thre@-fourt:iS of the length of the 25 foot chamber is 

used to retain compostable materials, the remainder non- 

compos tables* Thero is some overlapping of trajectories 

The long compost chamber may rê luire screw conveyors to 

move the material to the discharge ooonings* This 

ballastic separator serves as a grinder as well as a 

classifier, acting as a ham nor mill that strikes the 

materials onl̂  ̂once* The impeller and some of the 

plates of the hoiosiiog are subject to heavy irear. The 

former reQ.i-ires replacement about every week or two#

A single ballastic separator may serve a plant treating 

10 to 100 tons per day depending on whether it is fed 

ground refuse or compost.

^•4 2 ,geqa,tort

a,4s«i It relies on gravity separation primarily 

to remove the heavy and resilient particles from 

compost. Compost is discharged from an inclined 

belt conveyor or operated at a relatively high speed 

so that it leives in a tragoctory. It then strikes a; 

vertical plate and falls on pulley rotating in the 

direction as t̂ he convevor pulley* The pulley is so 

placed that the organics land on or forward of the 

centre of rotation and are carrî 'd with the pulley 

while the inorganics land behind the centre of



rotation and bounce off the opposite sido* Hoppers 

collect the classified materials# They*may be adjusted 

to rely more on either the bounce plate or the pulley 

for the separation*

3.43

3*4.3»1 In plants, coirpisting combined refuse 

(garoage a^d rubbish) raorci than half of the cost and 

labour is expended in r?f\ise separation and grinding 

and in compost refinement as opposed to composting# 

j. 14. Manual compostingt

3#44.1 Manual composting is effected by

stacking the refuse in heaps or windr-ows not 

more than 4^-6” - 5* hig) and from 6 ft, to 10 ft. 

wide. The danger of fly breeding exists only in the 

outer 4** to 6'* layer, where the temperature is lower.

The heaps are turned ove:* on the 3rd, 9th and 15th 

days. This enables the aerobic micro-organisms to 

work and to sterilize the refuse by expos^ing it to the 

higher temperature within the heap and to breaK the 

life cycle of the fly. Experience shows that after 

18 days, the compost ^dll be stabllis=ecl/and is no more an 

attr^.ction to flieSl. This tuininp; process can be 

effected by hnnd laboir, bull dozer, shovel dozer, 

fork lift or similar typos of mecl'ianical eciuipment. 

3*44t2 The City of Lalfa (Isreal) having a population 

of !lj| 50,000 has recently constructed a Dano biostablli- 

zer garbage composting plant with a capacity to handle
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sixty tons of garbage per Jay, This plant handles 

about one third of City-* rcfuso* It .has'boon put up 

as a pilot plant for eventual expansion to deal with 

the whole of the Glty^s refacc*

3.45 Popularity,,,of , the, oos-cing plants abroadi

3.45,1 Compost in Imropo are numerous. They

range in capacity from 30 to 5;0 tons per lay. The 

average capacity of the plant arounl 26 tons per 

day. The plants in £*nglan<l are scattered in medium 

and small communitiGs- Theĵ  arc also in use in 

Southern France and Germany and in the arid areas of 

Italy, Thailand, Japan and Isle of Jersey. Largest 

size plants are to be foun 1 in the low countries, 

particularly in the Netherlan 1 where almost 25 p^rcont 

of the annual refuse output of 1,3 million tons is 

compo st edr

3.46.2 Popularity of composting in Lurope is probably 

due to the relatively more higher capital and ametization 

costs of incinerators5 the profr’Gssive non-availability 

of suitable lands within jconomic haulin̂  ̂ distance

for disposal by sanitary land fills and to their general 

philosophy end ix'itcrcst in the c;nser/at±on of the 

various components of refuse fo'" reuse.

3.45.3 Considerable amount of rf̂ searcii is oeing done 

in Japan in improving the nethcds of composting with
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night soil and refuse# Cities of Japan are densely 

populated and lack space* Therefore, the composting 

plant to be built in a city must be as compact as 

possible and issue no obnoxious odour. Accordingly, it 

is necessary for plants in the city area to adopt the 

high rate composting process in whidh a mechanical 

digester is used, Tlie first plant in Japan was at Kobe* 

Five more plants have since been built after a good deal 

of experimental work*

..adoption ,of
.2

3#46»1 The first essential consideration is the 

availability of market for the end product and the 

facilities available for its transport in case there 

is no demand for the final project at the point of 

source. In situations where the inexpensive method of

* sanitary land fill’ is not a possibility and incinera­

tion of refuse in the altornative, * composting' may 

become economicallv feasible even if the final product 

is sold for onlv a nomina . î rice. Some studies carried 

out in the United States have shovm that composting costs 

were about the same as these for incineration on a “on 

for ton basis even without taking into account any 

income from the sale of compost or salvaged materials.

In 1956, in the United States,' the c'’.pital costs of new 

incinerators averaged 3000 dollars per ton of rated 

capacity while operational costs including amoti2atioi 

ranged from 1.5 to 3 dollars per ton in the same yea: 

per ton of raw refuse handled.
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3* ^  .gflttBoattoK, .gl rgfMsg ’a4s,M:g,qU ,in „laaifl«

3#47#3 Composting of refuse with night soil is being

practised in some cities in India# Indore was the first

city, in India, to adopt this system on scientific lines* 

Bangalore followed suit and that city has its own system 

of composting refuse vvlth night soil. There are thus two 

known systems of composting refuse with night soil in 

India - the Indore process and the Bangalore process.

3#4£ Indore T3rQ.?ess>

3.4fc$#l The basic structure used in the Indore process

is a shallow, open masonry pit two to three feet deep,

ten to twelve feet wide about 100 ft. long. Night soil and

mixed street sweepings and domestic refuse are placed

in the pit in alternative layers, each about three inches thick

to a depth upto five feet. This material is placed

along the length of the pit but only on half width,

in order to permit subse^luont turning. Daily loadings

in the pit are marked by small dated stakes. When

the pit is filled its entire length, another pit is used.

3.4B.2 The material contains house fly eggs and 

adult flies on arrival at tho disposal site. The fly 

problem, at this stage, is efficiently controlled by 

a single application of a 2.5 percent solution of 

benzene hexachloride containing 6.25 percent gammaisomer 

in the technical grade material. Rate of application is 

one imperial gallon per 1000 sft. Thereafter, composting 

action takes care of the fly -oroblem. The compost is

«« 1 0 4  -*



tiarned in the pit every two weeks for a period of 

eight weeks, then stored on the ground beside the pit for 

another month without turning#

3#4B«3 The composting action is mixed aerobic and 

anaerobic with the aerobic action predominating, 

following each turning* Including placement in the pit 

and final removal, this process req.uires six complete 

handlings of the compost by manual labour.

3*49.1 The first stei. in this process is the 

construction of a series of earth trenches, each 30 ft. 

long, 4 ft* wide and 4 ft, deep. The fresh material 

is placed in layers as in the ’Indore* process 

to a height of about 18'* above ground level and then 

eventually covered i-dth a srx inch layer of earth. The 

material is not turned and digested under essentially 

anaerobic conditions and is complete in four to five 

months* Fly control is achieved by the earth covor and 

possibly by the heat of decomposition. In this process, 

two handlings only are involved. The earth trenches are 

reused many times with a <̂ ,radual loss of cross section. 

3.4S«>2 The average nitrogen value of the compost by 

this process on dry solids basis is 2^ as against 1/t of 

the Indore process. The difference is due to variations 

in the composition of refuse and night soil collected 

from different areas of the city, rather than due to 

the difference between the two processes.
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3«4S«3' In this process, attempts to increase aer«itlon 

and turning of compost mass are not made as it increases 

the cost of the ultimate product which the Indian farmer 

in view of his limited retources can not afford to pay. 

Though the process avoids turnings altogether, it lays 

great emphasis on the initial C/N ratio of the compost 

heap and initial moisture conditions,

3<so Pfflgf,fig.fi, ,oX.,aafflPQg.'t,in,g .tgw  ,r,s,fXi,§,Q„ ,ydt,h
,s oil in.t he ĉ,QÛ t,r,v; t 

3,50#1 The scheme of town composting constitutes an 

important activity of the increased agricultural 

production programme of the Ministry of Food and 

Agriculture. Grants for this purpose are given by the 

Ministry of Food &. Agriculture and the State Government 

in equal proportions to the local bodies* Besides, the 

subsidies .loans are also given to State Governments for 

e^luipping the Municipalities with necessary transport 

needed for production and distribution of compost manure. 

3«60*2 The final allocation rrade by the State for the 

implementation of this * pro:̂ r.amme in the Third Five Year 

Plan amounts to about Rs.230 lakhs. It is programmed 

under this scheme to cover about 3000 urban centres in 

the country to produce about five million tons of compost. 

The Bangalore method is being followed in making the 

compost.

3.60«3 It is reported from the urban communities 

that output of refuse is generally of the order of about 

i to i lb. of refuse-per c'lpita and about ̂  lb. of night 

soil per head of population per day although the figures
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can vary due to such facts as industrial activity, local 

habits of the people, dilution of night soil with ablution 

water# It is estimated that for a unit of 10000 population 

about 800 to 1000 tons of refuse and about 8oo tons 

of ni^ht soil (one ton equals about 200 gallons) are 

collected on average, each year. The total compost manure 

that can be prepared by mixing the whole of the refuse

and night soil together may be estimated at about 1000

tons per year for 10000 population.

3.»60.4 It is observed that about one-third of the total

compost produced in a year remains unsold or unused 

because the distribution of composted manure does not 

keep pace with production. This gap is due to (l) lack 

of transport facilitiesj (2) poor purchasing capacity 

of the farmer, (3) lack of sufficient propaganda and 

demonstrations among farmers who have still prejudice 

against the use of night soil compost and lastly (4) poor 

quality of compost. Steps are being taken to improve 

transport facilities; to bring down the cost oby resorting 

to ’no-loss no-profit’ basis, ard to in̂ prove the quality 

of the compost manure. The cô npost is not analysed 

from time to time to test its nuality. Poor quality 

of compost is due to lack of proper attention being paid 

by the local authorities in making the compost which 

results in low percentage of nitrogen and excessive 

amount of inert material in the compost manure.
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3.50.5 A statement showing the progress made in 

pr^arlng conqjost from night soil and refuse in the 

urban areas of the country since 1944 to 1961 is given 

b^owi

Year
pre-plan
period

VTToV of
I urban

1944-45

1945-46

1946-47

1947-48

1948-49

1949-50

1950-51

1951-52 

1953-53

1953-54

1954-55

1955-56

1956-57

1957-58

1958-59

1959-60

1960-61

i i

Quantity o f T  
compost pro- )!
duced in million ][ 
 tPPg.__________L

Quantity i
distributed J[
in tons J
in million. t

260

411

578

566

696

1036

1047

First Five Year

0. IS 

0.28 

0.41 

0.48

0.72
4

1.20 

1.40 

Plan Period

1539

1692

1813

1926

2251

Second Five Year

1.62 

1.75 

1.83

2.01  

2.12

HaP. f  .gr.lod

2252

1898

1963

2051

2121

2.17

2. 32

2.39

2.54 

2 .6 8

0.051

0,179

0.289

0.380

0.517

0.92

1.06

1.20

1,39

T.71

1.68

1.79

1.82

2.00

2.21

2.34

2.34



3,10*6 A part of night 3 oil in Tokyo (Japan) is also 

used for composting with house refuse# As only 20jJ of 

the araa of Tokyo is sewered| 80^ of the area rê luires 

some means of night soil disposal. It is disposed of 

by (l) barging into the aea, (2) by putting in digestion 

tanks n.nd (3) by composting*

3#51*1 About 50^ of the composting plants in Europe 

process partially sorted refuse with sewage sludge#

Some plants use digested sludge but the majority 

utilise raw sludge in order to conserve the nitrates 

anl to save the cost of building and operating sludge 

digestion plant. The combined treatment enriches the 

end-product. It has been proved that this type of 

treatment, if properly controlled, kills the pathogenic 

bacteria, speeds up decomposition through bacteriological 

inccculations and is helpful in reducing the sludge 

treatment costs# The ratio of refuse to sludge is 

approximo.toly 2 to 1, using sludge that has been 

devatered to about 70fo moisture content# By weight, 

about 3 tons of this mixed refuse and dewatered sludge 

produce one ton of co::nost̂  Gross operating costs vary 

buo the median is about £ 3#30 per ton of refuse treated# 

The gross revenues approximate 1 to 3 pounds per ton 

depending upon refinements used and the amount of chemical 

added#



•“ xJLU

3*sa On Sltf rofase eoapostl

3#6^tl Jlncordtog %Q APWA} an on-site refuse composting 

unit shotad consist of a small lon.ding bin, a grinder 

and a sinnll holding unit# Hoae refuse, except cans, 

bottles njxd other ungrindnble objects would be fed into 

the unit, which would grind, digest and store 

the resulting compost for use as needed.

3»5.£̂ 2 Many families could ei;;jily use the compost 

in their own y'lrd. However, any excess could be 

collected and used as fill material# The compost would 

be stable and free from the objectionable characteris­

tics of raw refuse that must be frequently collected, 

3.5«

3»53#1 Since, chemic'̂ .l fertiliser are relatively 

cheap and plentiful in the Unitod States, less emphasis
V

has been placed on the agriculti^ral values of refuse 

and more on the simpler methods of volume reduction 

and stabilization. In view of ohis, sanitn.ry land fill 

or incineration is employed Tor the disposal of American 

refuse* However, serious thought is being given to 

composting as there are somo drawbacks in both the 

syatems, for ê tample, land fill operation may be 

difficult in bad weather, when rp.ins turn unfared 

access ro-̂ .ds to mud, freezing temperatures slov/ earth 

moving operations and high winds blow dust ?.nd paper# 

3#S3,2 The follo^ang t'̂ ble from ^Municipal compost­

ing* by Mr. H,G. Davis gives refuse disposal costs by the 

three methods - sanitary land fill, incineration and 

composting8
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Total Per 
ton 

capacity
- I n  d n l l o 3 ? S

Per
capi­
ta

T otal Per
ton

in

Par
ca p ita

d o lla rs

1 . Mechanical
composting.

522000 9080 18.16 88767 4 ,2 3 3,09

2, Wi ndr ow 
composting.

338100 34<L7 6.90 42544 2 ,0 3 1 .4 8

3 . Incineration..241500 4200 8.40 84000 4*00 2 .92

4. Sanitary 40250 700 1.40 21000 1.00 0 .7 3

Notes The above costs nre bn.sed on 57,5 tons/day serving 
28750 population.

Composting mn.y ĥ .ve great future in India#

If composting of refuse with raw or digested sludge is 

pr'ictised, it will help to reduce the cost of sewage 

tre'̂ .tiTient plants. Experiments carried out in Bombay 

with composting of digested sevnge sludge with town 

refuse gave encouraging results. It is worthwhile to 

carry out experinionts on * composting’ by putting pilot 

plants in two or throe towns.

3.54 Rô fus.Q._Piq.v̂ iiiaiAg (Half way to composting)

3•54.1 One of the mechanical methods of refuse 

disposal which at one time was very popular in England 

on account of its low cost of installation is getting 

renewed interest.



3*54»2 Pulverization or disintegration chaiiges only 

th© physical character and nppearance of the refus@t 

It does not bring about any chemical change in the 

composition of refuse*

3,64»3 ^he ptilverised material is largely used for 

dressing heavy soils and growing good crops# This 

material is not suitable for application on any or every 

Icind of'land for agricultural purposes• Its application 

can only be profitable to lands possessing certain 

characteristics. This limits its usefulness and sale.

3.54.4 Three main typos of pulverisers used in the

past in Great Britain are *Gannow*, Jeffrey and the 

Refuse masticator patent by Lightning Crusher Company. 

Disintegration in these machines if effected by feeding 

the refuse by hand, after removing from it very large 

articles, pieces of rags etc. into a strongly built metal 

mill where it is subjected to a heatĵ ng action by hammers 

of alloy steel swinging or beating against a sectional 

grating of suitable mesh.

3,5 4rii6 Pulverisation reduce s the bulk of refuse by

about 50^. This helps to reduce the cost of transport 

where the haul to the site of disposal is long.

3.5‘4;̂ 6 Of the new machines . now in use for 
*

pulverising, the Volund pulverizer is one. In this 

pulverizer, the breakdown is acliieved by knives located 

on a heavy diameter shaft and rotating in counter 

direction in the screen drum^ thus, breaking up the 

material and forcing it through the various screens.



The drive is external to the drum and do os not in auay 

way come into contnct with the refuse.

In Fr*\nce, alno the *Gond'\rd* pulverisser 

has been recently developed for which cheapness and high 

efficiency are claimed#

3*5-4trB Goadard pulvorisor accepts and treats municipal 

refuse without :i.ny preliminary sorting. The dust carts 

tip their contents, which are then fed directly into 

the machine. It can deal with every variety of refuse, 

household garbage including iron nongery, bottles, 

tins, food processing liscards, grain busks, slaughter 

house offal, wooden boxes and crates, street 

cleansings, baled newspapers, trimings from market 

gardens, in fact, every .ype of rubbish that re0.uiros 

disposal - even if a curb or a paving stone is 

included, it is claimed, it makes no difference to 

the Gondard machine.

3*54s!#̂  After treatment there emerges -

(1) U flaky pov/dery subst'̂ jice, a comparatively

inoffensive dry material, into which every thing is 

transformed except -

(2) rubber tyres and metal which are discharged

from a separate spout, tho metal having been compressed 

into small lumps,

3,54,J.O The machine works as follows

The tipping ar-.a is at the top and the 

refuse is pusned with a -mall wheeled dozer into the
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machine; the fl?iky powder emerges from tho bottom 

and falls directly into the lorry, while the tyres 

and motal lumps go • down chuto into a trailer^ 

Mechanical hr.ndling by a corveyor belt can be used to 

feed another oolt or a bloT̂ or, to move tho powder to 

a dump,

product can remain on the dump for a few 

days, after ^nich tirao, it is absolutely without sm^ll* 

This flaky powder is largely composed of organic 

substances, which, in a very short time, gots converted 

into ’humus'. It can be sold as manure to farmers who 

can grind it smaller for their particular purposes, and 

it then becomes n. granular substance, easy and clean to 

haridle.

The hoa\y items can be separated and the metal 

sold, while the tyres can bo burnt* This sorting i§ the 

only siorting in tho whole pro cos s* The receipts from 

the metal pay for the sorting and incineration# There 

are no ma&i..etic separators, no sieves or shakers*

It is claimed that -̂-he income from sale of 

the humus to farmers and 'Tiarket gardeners can make the 

Gondard destructor self-sup̂ ôr-ling* The income can cover 

amortisation as well as aaintunanco and labour. The 

figures for *Gondards* alroaJ.y in operation fully 

subv«5tantiate this claim.

maintenance, which in effect, is the cost 

of replaciiAg the worn moving-parts, is between 6 d. and 

9 d. per ton of refuse treated. The consumption of
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power by the electric motor is 7 KlulH* This power cost 

depends on the local authority concerned, but it 

should be at a cheap rate# The tyres, laetal etc* 

rejected from destruction vary according to the locality 

and the season, but can be estimated at 2| percent of 

the input, of which about half is .scrap metal#

3.54*15 The space occupied by the Gondard machine is 

16 ft. by 25 ft. Including the platform under which the 

lorry and trailer wait to receive their loads, to v^ich 

must be added the area of the tipping site,

3.54.16 The * Gondard^ can be operated upto a 

capacity of 20 tons per hr., can deal with wet or dry 

rubbish, can be installed in a populated area • provided 

refuse is treated on arrival - and, perhaps the most^ 

important factor is that the end-product can be transported 

away at once if a contract can be so arranged with the

puichaser,

3.54.17 It is also claimed that the rats will not 

touch the powder and although its chemical composition 

varies with the area being cleansed. It should be 

particularly noted that in this machine glass is 

ground ixito dust and being quit<̂  imperceptible, farmers 

are never hesitant in bidding, fur it. In some cities 

the absolute destruction or bottles is extremely 

important because of the risk of residential liquids

in bottles and containers affording breeding areas 

for mosquitoes and other insect posts.



Additiomllyi the Q.uick destruction of 

refuse into this flnlcy;powder removes the fire risk, 

because it is non-'inflainmable at all stages after 

passing through the ‘Gonc3ard*.

3 * 5 5 f l  Pulverizing provides for the tre^.tment of 

refuse within relatively conxined spaces and ensures 

reduction in bulk to the extent of 50 percent which 

is on advantage from the point of transport to tipping 

sites. It also produces an innocuous material unlikely 

to create nuisance. It is a first stage in * composting 

it can therefore be adapted io the ’compDsting process* 

at a subseciuent date,

It is high in maintenance costj as the 

k.nife and hammers are ro^luired to be replaced very 

frequently due to the extremely heavy wear and tear of 

the metal constituent parts of the eciuipments.

"3r55rS This method of disposal was tried in Bombay 

in the year 1922* It failed miserably owing to the 

unsuitability of the rufuse for crushing.

3»d64-l The philosophy of rofuse disposal varies from 

country to country. In U.S.A. it is thought that refuse



jBliould be im aa d ia te ly  g o t r lf i o f  without making any 

attOTpt to  Salvage any u se fu l  m ateria ls  contained  therein*  

On the other hand, in  European co u n tr ie s , the objectiire  

o f  re fu se  d isp o sa l  i s  to  recover fr<p the ^same as much 

u se fu l  m a ter ia l which can be reused* Due to  th is  

d if fe r e n c e  in  p h ilosophy, the methods of d isp o sa l vary 

from country to  country*

3*66*S European refuse disposal practices are there» 

fore not generally limited to a single operation as it is 

the case in UtS*A* Refuse, in European countries, Is 

generally collected as mixed refuse without separation 

at the point of pick up (except for some paper salvaging 

in England) * The material is brought to a central 

depot and treated there by ’separation* and then taken 

for final dispos'il* The refuse is treated mechanically 

so that screened dust is removed usually,for agricultural 

purposes; cinders are screened out for fuel; ferrous 

metals are'extr'^cted magnatically; and textiles, rubber 

non-ferrous metals, bottles, cutlets and even string are 

sorted out manually and then baled, sacked or otherwise 

prepared for sale. Finally, the tailings or .remaining 

refuse are either incinerated, composted or dumped at 

a sanitary land fill. These operations ate practised 

in many combinations ind various dpgro®^, depending on 

local conditions •- the salvage market, the season of the 

year, and other factors. It is reported that in England 

for most of the last two hundred years, the dust
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eon traetors bava iqade re fu se  disjposal a p r o f i ta b le  

venture as one or ottier o f  the, m t e r i a l s  .in towa r e fw e .  

ao<lulred a o»rk etab le  v a lu e .

S»S6»3 I n d ir e c t  sa lvag in g  through coB^postlog, waste 

heat recovery or power gen eration  or throt^h production  

o f  fu e l  b r iq u e tte s  i s  a ls o  coming to  the fo r e fro n t in  

fo r e ig n  c o u n tr ie s ,

3*58«4 D ireo t sa lvaging  in  Buropean co u n tr ies  seea s  

t o  be lo e lo g  i t s  former importance and po^l.tl'Oti as a 

method o f  d isp o s a l .  I t  i s  no Icxiget remunerative as i t  

was twenty years b e fo re . This change in  th e  outlook i s
I

Probably due to high labour costs , modern technology 

and development of various synthetics.

3^66»6 S an itary  land f i l l  or co n tr o lle d  tip p in g  i s  

y eso r ted  to  where land co s ts  are low and th e  len g th  of  

haul i s  n ot great#  Mfhen the c o s t  of la n d /o r  the le n g th  

o f  haul req^uired to  reach th e  s i t e  approaches a e e r ta in  

p o in t ,  which would vary w ith  lo c a l  cond itions^  co n s id era tio n  

i s  g iven  to  other ^ a t is fa o to r y  methods o f re fu se  

dispos^\l« The ca p a c ity  o f  c o l le c t io n  v e h ic le s  in  use  

i s  one fa c to r  th a t  wo\;ld help  to  dotorm ne th e len g th  

o f  haul th a t would be p ra c t ica l*

When i t  i s  found th a t  the len gth  o f  haul i s  

great and the s i t e s  a v a ila b le  far  * sa n ita r y  la n d f i l l*  

are decreasing due to  the expansion o f the town or 

c i t y ,  i t  would be a d v isab le  to consider in c in e r a t io n  

because a w e ll  designed and e f f i c i e n t l y  operated  

in c in e ra to r  can be lo c a te d  c lo s e  to  or near th e  centre  

o f  re fu se  production areas w ithout creatin g  prob lm s o f



nuisance and air pollution^ Incineratoi’s m y  ba dô sign- 

ed with cap-acities large enough for future population 

increases, or may be built so as to facilitate subso<luent 

enlargement of plant cap'̂ -clty<, The residue from 

incineration, which is much less tlr̂ m tho voluiae. of 

refuse treated in the incinerator (providod that all 

dust, ashes and inert niatorials are re-iioved prior to 

incineration) could be used for filling low areas or for 

road construction. Waste hent may be usiod for the drying 

of sludge from sewage treatment plants or for Dhobighats 

or such other purposes, Tho sludge from the .sewage treat­

ment works can be burnt in the incinerator. 3team can 

be produced from the incinerator and utilised for 

generating electricity*

3«6cS»*<7 Composting has also a good future provided

there is an easy market for its sale. This method can 

be used for composting town refuse wi digested or ruv: 

sewage sludge which would result in eliminating tho 

cost of sludge digestion tanks which is usually very 

high and beyond tho means of a ir dium size local 

authority.

3*56».g After 'ill, economijs forri a major issue where

municipal a'lministration is c^r.oernod aiid ia this 

respect, land disposal ĝich'-̂i.ics may fi.id favou^ over 

incineration. It should b*e ro'noinb«ired that disposal 

by land is rot necessarily cheaper tha.n incineia'ciony 

as mucli depoads upon the standard of efficiency aimea at.
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If the standard of efficiency is high, ^sanitary fill* 

may be as expensive as efficient incineration# In many 

cases, cheapness has been achiowd only at the expense 

of efficioncy*

3«56i9 In England, toJay, local au-̂ .horities are 

experiencing embarrasmont and opposition to plans for 

land disposal. Present genorations are not inclined to 

accept the inconveniences and thore is a call for other 

methods of dispas'll even at an incroasod cost. All over 

the country, there are instances of adjoining authorities 

faced with urgent and insurmountable problems of refuse 

disposal. The necessity of grouping of resources to 

provide more economical methods of disposal is being felt, 

It is believed tĥ t̂ the regrouping of authorities for 

the purpose of refuse disposal would provide an answer 

to many economic problems. It also is being realised 

that the possibilities of composting the organic content 

of refuse, v/ith or without the additional of sewage 

sludge do not only provide a means of refuse disposal 

but they also offer a method which returns organic 

matter to the soil,

3.56.10 Land disposal system, as pointed out before, 

has all the advantages where cost is concerned and is 

likely to remain the method of choice for many decades 

to come subject only to land linitations. Incineration 

has the drawback that land fill space is still reciuired 

for as much as 60 percent of the material. Besides, it 

is costlier in capital cost and maintenance#
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3*56#XI Incineration differs from mochanicnl

composting in that it offers only a negative approach, 

to the laltimate disposal of wastes^ The economic 

advantage of salvage measuros which it offers applies 

e<luall^ to composting* Beyond that stage, incineration 

is merely an expensive and completely unprofitable 

form of refuse disposal,

3*66#12 Composting represents a feasible alternative 

by which the disposal of refuse can be effected, provided 

the circumstances in individual cases le'̂ .d to the 

conclusion that composting is justified# According to 

experts, the opportune time to consider composting is 

when it becomes necessary to modernise the existing 

incineration plant or build a new one. This is the time 

to consider the claims of both the methods dispassLon-* 

ately. Comparisons and evaluation should have regard 

to all circumstances including finance and hygiene.

3•56.13 There must be a changing approach by local

authorities, coupled with a general recognition that 

more money must be spent to achieve a satisfactory 

disposal. It is common to see large sums of money 

being spent on sewage disposal treatment and improvement 

with apparent willingness, Sret expenditure on refuse 

disposal is earnestly avoided.

3*6.€ 14 It ip believed that the future municipal reftise 

disposal plant will consist of three integrated itemsi-

(a) A composting plant to convert the organic 

portion,of the refuse into good humus. This plant may 

also deâ l with sewage sludge*
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(b) An incinerator to deal with the more combustible 

and bulky items of refuse which are not really suitable 

for composting - eg. plastic, waste paper, card boa2?d and 

wooden containers otc,

(c) A small tjpplng area to receive and consolidate 

incombustible debris and ash from the incinerator,

3.67 The Garô ê  ̂ system

3*57.1 The *Garchey< system is a hygienic method of 

refuse removal from large mulbi-storey blocks of flats*

It is in use in England and France, Its initial insta­

llation at a cost of about £ 120 per flat^ plus a 

relatively high cost of operation mitigates against its 

more extensive use. However, if the capital and 

maintenance cost of this system is compared with the 

cost of collection and disposal by more conventional 

methods, *Garchey^ appears to be very costly. It is 

qtiite likely that as water borne sewage replaced the 

privy, so water-borne garbage, may in some areas, replace 

the garbage pail in the distant future.

3*67.2 The old Garchey system has b̂ ên in use for 

the last thirty years on a very limitcc. scale. It has 

since been impx*oved. It is now known in Great Britain 

as ^Mathew Hall-Garchey system for municipal Housing^.

3.67.3 It is a centralised system for dealing with 

household refuse in municipal flats. This system has been 

in operation for many years on the continent.



3«5?*4 Basically, it enables the housewife to dispose 

of nibbish, including tin cans, bottles etc* through the 

specially designed wasije line of the kitchen sink* Then 

it is carried to an appropriate receiver fitted beneath 

and by the flushing action of the normal waste water, 

into a central collection unit# In its latest form, 

the unit is periodically emptied by a 'vaccum tanker 

vehicle which returns water to the main drain and 

compresses the remaining contents into a semi solid mass 

ready for easy and hygienic unloading at the municipal 

tips. Its slightly damp nature prevents wind disposal 

and assists in compacting# In its original, alternative 

form, the Mathew Hall Garchey system, embodies an 

exhauster mechanism which transmits the contents of the 

receiver by suction into a main holder, extracts initial 

water and passes into a main holder, extracts initial 

water and passes into the sewer; it then spin-dries the 

solid content which it rejects into a built-in inciner­

ator from which only clinker, a mere fraction of the 

volume of the original charge, has to be removed*

3#57*5 In the operation of this system no fresh water 

is rê LUiredi It is unnecessary for 'iny one to touch 

the refuse once it has disappeared do\̂ m the kitchen 

sink; the apparatus is capn.ble of dealing with the 

refuse from more than 300 buildings. The design -ensures 

that the blockage of feie sink waste outlet is virtually 

impossible and that tho operation of the simple disposal
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mechanisni. in which no moving parts are used, can 'be 

carried out tty any housowifai It intarfers in ho way 

with the normal use of the sink. The immediate flush-t 

ing and romov'=il of the refuse from the receptacle 

prevents any unpleasant odours*

3«57*6 Contracts for this system have been placed 

"by the authorities responsible for housing ,development 

at Leads, Sheffield, Birmingham and in London. The 

Mathew Eall Garchey system has been functioning satisfac­

torily since 1948 at Spa Green Housing Estate of 129 flats 

in Finsbury and is found to be economical#

3.S7.7 Its adoption may be considered in situations 

where large housing estates care being developed.

3.58

3.^.1 The standard of a city's cleanliness is usually 

judged by the cleanliness of its streets and hence street 

cleansing should also be done as effectively and efficiently 

as possible.

3.58.2 In Indian towns street cleansing is again done 

either by the health or engineering departments. In some 

European cities the street cleansing work is entrusted
«

to a department which is independent of the organisation 

responsible for the collection, transport and disposal of 

refuse.

3.58.3 The aim in street cleansing should be to clean 

the streets at regular intervals according to the 

importance of a street in respect of traffic V^ssing 

over it and it3 sitijation. In a manufactiaring or larga

*• US4
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industrial district more frequent attention from the 

point of cleansing may be necessary than to a residential 

district* Similarly, residential areas occupied by the 

poor citizens need more looking after due to lack of 

orderly handling of rejected material and volume of 

wa ste s •

3.68*4 The efficiency of this service depends 

upon the type of the surface of the street whether black 

topped, cemented or of ordinary macadam*

3 .SB.5 The discarded materials required to be

removed from the streets include (1) dust blow 

through the air (2) sand and clay tracked on by vehicles 

and pedestrians or carried by rains (3) particles from 

the wear of pavements, vehicles and tyres (4) leaves 

and branches from trees and shrubbery and (5) litter 

and other dirt consisting of refuse discarded by the 

pedestrians and riders in vehicles, sweepings from foot 

paths and buildings, droppings from over loaded and 

defective truck bodies and debris .from construction 

operations«

3.58.6 In our country, hand sweeping of streets is

common. Machine sweeping as used in foreign countries 

has yet to be introduced. Hand sweeping is done on the 

length or beats systeii* vrfiile gang system is used with 

machine sweeping*

3.59 Road washing, ia done by hand with fire hoses 

in big cities* Sprays working under a pressure of 40
I

to 60 lbs per sq*inch are eĉ jloyed for this purpose in



some fo re ig n  c i t i e s .  Rond washing washes the dust  

thoroa^iily from the s t r e e t  surf^ico and removes the  

oily film  resp o n s ib le  for criusing ^gJtpprtinogi on the  

road su rfa ce .

3#59*1 In European cities, streets are wnshed and 

clerned at night time between the hours of 10 P*M. to 

6 Machined washers e<lupped with rotary rubber 

sQ.0 ezers are needed for this purpose# The quantity of 

debris collected from streets in European countries 

is 16 to 35 cub* yards per street unit per year in 

contrast to American 50 to 65 cub.yards. The power 

brooms used in European countries are of an advanced 

design.

3m0t»2 The cost of street cleaning in the USA is 

abrut 30^ and for refuse collection and disposal 80^* 

Similar figures for France and England are 25 to 75% and 

30 to 70% respectively.

3.5^.3 Mstnual cleaning is practised in European 

countries to the extent of 75% against 25 to 50^ in the 

United States.

3.60.1 • Littering of streets is one of the evils 

which has to be contended with. Litter constitutes a 

large part of the street dirt and it also req.uires a 

good dc?al of money to collect. Nothing .disfigures a 

city more than the deposits of litter on the streets 

through the thoughtlessness and carelessness of the
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citizens# Every city has therefore to devise ways and 

means by which the citizens can bo prevented from throwing 

m'lterials from houses on the streets.

3#60,2 This evil ĉ .n bo chocked by enacting bye-laws 

making littering unlawful or by obtaining cooperation of 

the citizens through education '̂.nd appeals to public pride 

Where ordinances are in existenco it is difficult to 

enforce thorn espocially in respect of casual dropping or 

throwing of rubbish, materials, paper, matches, 

cigarettes etc#

The following is an example of a typical bye-

law in force in some European cities in regard to

* litteringM

”No person shall sweep, throw, cast, lay or

direct or suff̂ ar or permit any servant, agent or employee

to sweep, throw, cast, lay, place or deposit any ashes, 

offal, vegetables, garbage, fruit skins, dross, cinders, 

shells, straw, shavings, paper dirt, filth, lawn rakings 

grass clippings, broken glass ware, hand bills, crokery, 

bottles, carcase dT any animal, or rubbish of any 

kind whatsoever on or in any street, lane, roadway, side 

walk or public placc in the city, except ashes,, cinders, 

sand or saw dust which may be lightly sprinkled on 

slippery side walks or thorough fares as a measure of 

safety**#

**Do not place grass cuttings, and lawn rakings 

loosely upon the roadway, such material must be deposited 

in receptables and placed out for removal only on the



regular days for ooHaction, Your cooperation will be 

appreciated*.

3««(M Some Kuropean citlos Imvo ordinances to prevent 

transporting mterials in leaky wagons or vessels,

BmWmS Most of the cities in the West provide 

contf.iners at convenient points into which pedestrians 

can discard materials. Those containers must bo provided 

at reasonably accessible points and given proper publici­

ty* Otherwise, the wastes would be thrown on the streets 

^s a peraon is not expected to carry waste paper, cigarette 

butts or other wastes very far or not to store them 

in his pockets until a satisfactory point of disposal 

is found*

The type of containers vary from city to city.

L:\ Afaorica, they range from open wire mesh baskets to 

elaborate sheet metal cabinets with tilting doors. The 

metal cabinets have a capacity of 30 to <L0 gallons.

In European cities, the stanchion hung 

litter containers are generally of five to ten gallons 

capacity. These arc placed at best one to a block and 

seem to bo ade<luate for local conditions. In the U.S.A.

40 gallons cont'iiners arc placed two per block.

In European cities, the amounts of dirt and

litter collected range two to four lbs. per sq.yard 

of pavement per year against seven to ten lbs of sweepings 

and litter.

extent of success achieved in creating 

public opinion in favour of cleaner streets depends upon
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persistence and the methods used in telling the citizens 

what they should do and should not do» The anti-littering 

compaigns do not have a lasting effect and hence do not 

get a good response from the citizens.

3ducntion ag'̂ .inst littering of streets can 

best 'be imparted through public school activities, n e \ f s  

paper articles rand advertisements, exibits, speochdif 

radio talks, notices attached to water and tax bills and 

the like.

Just as * education ‘ is reQ.uired to teach the 

public the habit of cleanliness, tho st'̂ .ff eng'^^ed on 

cleansing work has also to be trained.

S.ifiHXlC In one of the American cities the following 

instructions in the form of *Donts‘ are issued to the 

sweepers:

(1) Don*t let paper or litter: of any kind 

remain on the street.

(2) DonH swoep across a clean place, shovel 

up the deposit whore it lies*

(3) Don*t sweop into sewer inlets or depressions 

in the paveraont̂ .

(4) Don't raise clouds of dust when sweeping.

;6) DonH slide in broom-j along tho street.

Use short and long strokes strong enough to move the 

dirt the first time.

Don’t swoep against a strong wind.

(7) Don*t work with traffic except when
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absolutely necessary. Work aglnst it, so you can se^ 

approaching vehicles and ivoid iccidents# ̂

(8) Don*t forget to report the following 

to the foremen. Dead animals, mter leaks, .clogged 

inlets, depressions in pavements "'.nd violations of 

the ordinances affectinc clGanir.g and collection work.

(9) Don^t deposit dirt anywhere but in the 

collection barrels#

3.69.14 The st̂ ?.ndard of cloanir.? of the streets in 

India has to ba raised to a much higher level.



4. msmmm.
4.x QgKafliaatfteaA
4#1#1 The responsibility for the collection and disposal 

of m unicipal refuse, in a majority of Indian to^ms v e s t s  In 

the tovffi* s Health Department. In Bombay and Calcutta, this 

'work is the responsibility of the City Engineer's Department# 

As this service is getting more and more modernised, enginee­

ring talent must be brought in to improve the efficiency of 

the service as has been done by the local authorities in 

p M C tic a lly  ali the foreign countries# The work of Collect­

ion and Disposal of Refuse should therefore be transferred 

from the Health Authorities to the Engineering Department of 

the Municipality, who may be assisted by a special officer#

The city Engineer, in large Cities, must be assisted by an 

experienced & qualified Engineer* Care should be taken that 

the officer placed directly in charge of this service is fully 

qualified for the position and that the salary offered wlH 

attract the right type of manj if this is not done, improve­

ments and economies c ^  scarcely be hoped for# Experience in 

foreign countries has demonstrated that where a qualified 

engineer with good experience is placed inchaTge of the servici 

efficiency can be improved and costs materially reduced# The 

officer incharge must infuse in tho workers the quality of 

high sense of duty, observance of strict 'discipline and the 

spirit required for proper team work. The key not® of 

keeping down the cost of the service is the right selection 

and maintenance of the fleet employed for refuse collection 

and transport work» For high efficiency, the fleet must be 

Used to its maximum capacity#
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4#1*2 Most of the municipalities in England have a

’Director of Public Cleansing* to look after refuse 

collection and disposal work because it has bjon realised 

by them that tiiis work is no longer of a simple nature 

but has become higllly mechanised requiring more engineering 

knowledge and skill.

4»1,3 It will not be possible for small municipalities

in our country to employ a Director of Public Cleansing . 

and some means will have to bo found to make the 

services of a competent En^lnaor available to them for 

giving proper direction and advice from time to time.

If the Government of India approves of the appointment

Qt a..CommlttGe on. all-India basis to study, all aspects

of refuse colloction and disposal work, this Committee 

should also look into the question of . the organisational 

Set>"up for small and lariJie municipalities and make 

suitable rocommendations.

4*2 Work otudvs

4,2.1 Ptablic cleansing is an interesting field for

*work study*. In Swedish Cleansing Service, all jobs 

capablc of definition by quality and quantity and 

the output of a worker are subjected to the techniques 

of work study by local authorities * specialists in the 

teciinlques or by the work study department of the 

Association of Swedish towns. Based on the results of 

these studies, agreements are reached with the local 

trade unions on rate of pay per unit of work# The
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element of incentive payments has also been introduced 

in the Swedish Public Cleansing Service. The idaa of 

intrfi^ucing incentive payments is to increase the 

employees’ wages to bring it on par with that of the 

labourers working in other industries*

4#2*2 The items for work study of refuse collection 

and disposal service should include the following:

(1) Improvement in the mode of operation*

(2) Improvements to existing vehicles or 

providing better vehicles and equipment.

(3) Standardisation, wherever possible| of 

typos of vehicles. (There is a close 

cooperation, abroad, between users and 

manufacturers of equipment and vehicles 

used in public cleansing work*)

(4) Possible improvements in storage vehicles.

(5) Stepping up of the organisation with a 

view to better utilization of manpower*

(6) Increasing effectiveness of manpower.

4*2*3 While considering the question of improving

the efficiency of the system a close studĵ  should be made 

of all the existing systems of collection - such as 

street collection, bin collection without mechanical 

assistance, bin collection by trolley, dustless 

collection special type bins, mechanical composting and 

bulk storage containers*

4*2*4 In making the work study, flow charts, giving

process and activity charts should be compiled and used
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to dccide the best route for the vehicles, the te£̂ ,m 

size and the most suitable vehicle to the team

as also the correct tools with which the team should 

be equipped for efficient performance*

Training of personnel;

4,3«1 The International Congress on Public Cleansing

has stressed the necessity of laying down the items 

of training for officers and supervisors engaged in 

public cleansing work*

4,3*2 In England, larger authorities provide elemen­

tary courses of training and arrange for occasional 

lectures*

4*3,3 Some training to the personnel employed in

this service in India is considered necessary*

4*4 Public Relations?

4*4*1 Public cleansing is one of the avenues of

municipal service in vrhich the contact with the public 

is most emphatic* The efficiency of the municipal 

a.dmini strati on is reflected in the way this service is 

operated* If the service is fairly efficient, th3 rate 

payer feels that he is getting adequate return for 

the money ho pays to the municipal exchequer for render** 

ing the service. For this reason, the personnel working 

in this service should have good relations with :.he 

public and all possible efforts must be made by those 

incharge of the service to get as much public cooperation 

as possible* The success of the service will depend 

to some extent on the cooperation given by tae public*
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4#4#2 Public relations may be described as good 

will achieved on the basis of the standard of service 

provided# In order to create good public relations, 

the help of * publicity* has also to bo taken. Cinema, 

radio, pamphlets and such other means should be 

employe^ for giving as much wide publicity as possible.

4.4.3 In our country, the work of refuse collection 

and disposal is done by a special class of people. The 

work is considered to bo degrading. The status of this 

service has to be improved to attract better type of 

men, otharwise, it may so happen ,that in future, with 

the advance in educationj difficulty may be experienced 

in getting the requisite personnel for manning this 

service. It is therefore necessary to mechanise it

by stages and reduce gradually the staff requirements 

without creating unemploy.nent problems.

4.4.4 Contact with the employees and social mixing 

by superiors and other officers would be conducive in 

maintaining good relations between the employees

and employers.

4.5 Research;

4.5.1 There is great need for research in the 

collection and disposal methods as well as in the 

administrative and relative aspects including education 

and training. 'Considerable research is being done in 

the foreign countries in this field.

4.5.2 The American Public Works Association, two 

years ago, has recomnoncled to thvi U.S. Department of



H ealth , Education & Welfare to  undertake a broad

programme of basic and applied research in this field,
t

by earmarking one half to one percent of the total 

annual cost of refuse collection and disposal for this 

purpose. The amount likely to be available for research, 

if the recommendation is accepted, would be about 7̂ - 

million dollars*

4*5*3 The A*P*W.A» has also suiJgested a list of

research items. It includes;-l) reduction in the 

quantity of solid wastes to be disposed of, 2) new uses 

for existing wastes on an industry wide basis. The 

wastes suggested for study are organic wastes for 

making ^imal feed, antibiotics, enzymes, vitamins and 

bone calcium phosphates. In addition to the above, the 

A.P.W.A. has recomnended the development of a reliable 

and standard sampling procedure for analysis and study. 

Today, the knowledge of the physical & chemical composition 

of refuse is meagre and more information in this regard 

is necessary to understand pr^^cisely the nature of 

wastes to be handled.

4.5.4 The National Institute of Health (U.S.A.)

have sponsored a project at Purdue University for 

developing (1) reliable methods of refuse sampling 

and analysis5 (2) study of the physical and chemical 

composition of refuse produced in a number of cities 

and (3) statistical analysis of'the data obtained in

(2), to find out how it could be applied on a nationwide 

basis. Many cities in the U.S.A . have already done
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the work now undertaken by the Purdue University.

Another recommendation of the A.P.W.A* is the starting 

of a continuing waste testing programme to obtain 

comparative data on the quality and quantity of refuse 

produced in representative cities in different parts 

of the country. For conducting this programme^ the 

AfP.W.A. has recommended the use of a mobile testing 

laboratory# The survey of the quality and quantity of 

refuse in reprosentative cities will be helpful in deters 

mining the changes and trends which, in turn, would 

serve as a continuous guide in planning refuse 

collection operations and designing disposal facilities*

4.5.5 Research is also being carried out in the 

U.S.A. on alternative methods of refuse disposal, as 

the spreading of urban areas have reduced the number 

of disposal sites available for sanitary land fill.

4.5.6 Research in this activity of the municipal 

service, at government level, is strongly advocated 

in all foreign countries. Local authorities, in most 

of the countries, oaxiiiiodku afford to spend money on 

research when they have not ac'̂ .oquate funds at their 

disposal for operating the service in a satisfactory 

manner without subsidy.

4.6.7 In our country, no research in this field is 

in progress. No local authority thinks that research is 

necessary. The correct composition of refuse is not 

known. No standard methods of sampling and analysing 

have so far been developed. A mobile testing laboratory 

will help in getting a correct idea of the composition
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of refuse (chemical & physical ) produced in 

represontativG towns t The Centrp.1 Public Heaiyih Engin- 

Goring Research Institute should be asked to take 

up this work along with the study the
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Ba£aaa..XaM£13.1 Standards.

Sanitary land fill location: Sanitary land

fills whether operated on firm ground or soft and unstaW

ground as may be found in marshes and swamps shall be

planned by a properly qualified Engineer and be 

operated and maintained by properly trained personnel#

The location or site of the land fill should be chosen 

witlji the approval of the local Board of Health# 

Requirements of firm ground sanitary land fills

Sanitary land fills on firm ground shall be 

designed, operated and maintained in such mriiAiSiniiJPLJsjbat

(a) Ehe face of the working fill is kept as 

narrow as is consistent with the proper operation of 

trucks and equipment in order that the area of waste 

material exposed during the operating day is minimum.

(b) All exposed surfaces including the face of

the fill are covered with atleast six inches of earth

at the close of each day's operation#

(c) Refuse is compacted into layers of 

approximately one fourth of the original refuse volume*

(d) Bulky waste material which may furnish 

rat harbourage is not used for the final surface or 

side slopes but incorporated I'/ithin the fill.

(e) The final earth covering for surface and 

side slopes is compacted and maintained at a depth of 

not less than twenty four inches*
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(f) Cracks, deiiressions and orosion of the 

earth covering for surface and' side slopes of fills 

are promptly repaired#

(g) The toe of finished fills havir.g boundary 

side slopes shall terminate in a dike or ditch filled 

with sand or gravel or either,

(h) Surfacc water is properly drained, filled 

or treated with effoctivo chemicals so as to prevent 

mosqxiitoes production and odours*

(i) Control over the soattering of papers and 

other light weight materials is effected by thu use of 

moveable fencing or other suitable method*

(j) Dust control is effected as needed by 

spraying of the exposed waste material axia adjacent 

surface.

(k) Scavengers, if permitted, are properly 

supervised so as not to interfere with the refuse 

disposal operation*

(1) Equipment adequate for digging, 

compacting and covering is provided as needed*

(m) Sufficient stand by equipment is readily 

available to prevent delay in covering due to break­

downs or peak loads#

(n) Adequate water and fire fighting equipment 

is rea<y.ly available to control any or all fires* 

jlea^iremonts of soft and unstable, grpimd sanitary. Miid lilLs 

Sanitary land fills in soft and unstable 

ground as marshes and swamps shall be designadi operated



and maintained in such manner that -

(a) The face of the working fill is kept as 

narrow as is consistent with the proper operation of 

trucks and equipment in order that the area of waste 

material exposed during the operating day is muiimum*

(b) The maximum expose! active operotin^ area 

shall not excocd an area greater than 100 ft, by 150 ft# 

The active operating face shall not exceed 150 ft, in 

width*

(1) Surface and side slopes of such land fills

shall bo compacted and covered on a progressive basis 

with earth as quickly as feasible but in no case .shall 

it be exposed for more than one weok or six working days*

(2) At the termination of tiie filling opurati^n 

or whenever a change in direction of the filling 

operation occurs, the uncovered surface and face shall

be compacted and covered with earth on a progressive 

basis within one week or six working days.

(3) The exposed active area and face of a land

fill shall be reduced by one half when less than 75 truck 

loads of refuse are brought to tiie land fill each dcy •

(c) Refuse is spread and compacted to a uniform 

grade with heavy equipment in order to support operating 

machinery and truck movement on the active operating artja,

(d) )
)

(e) ) Same as for * fills* on firm ground*
)

(f) )
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(g) The toe of finishod fills having boundary 

side sl0i30s shall terminate in a dike. The ditch formed by 

the constiniction of a dike shall be designed to have an open 

end to permit free flow of water in any or all ditches 

which were installed for mosquitoes control or shall bo 

designed to permit tho effoctlve use of mosquito control 

equipment*

'̂h) Surface water is properly drained or treated 

with effective channels so as to prevont mosquito production 

and odours. The operator of each land fill shall cooperate 

with the appropriate County Mosquito Conmi ou to prevent 

and control mosquito production,

vi) Control over the scattering of paper or 

other liGht weight materials is effected by tho use of 

moveable fenning, Fennin;3 may not bo required in marsh 

land where tall grass and other plant ĉ rowth serve as an 

adequate scroen to prevent scattering or movement of paper 

and other light weight materials.

(J (k), (1), (m), & (n) /—  sane as per firm ground

fill.

Rodents and insects hazardous to public health_

Rodents aad Insects, hazardous to public health 

shall not be permitted to exist on sanitary land fills.

Note - Tho above regulations are included in the 

New Jersey (U.S..a.) Sanitary Code for Refuse land 

fill standards.
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Iquipmeait reco^^ for the operation of sanitary

i.ahd fill ]3y the U^S#P,Ht Servient

Cl) Crawl or tractor with 1:1'î o or showel type 

attachn'dnt#

(S) Bull dozer, drag lincj combination (needed 

only for large operations of -rfor.' 

operating in swamp or marsh).

(3) Carry all scrapers and bull dozers for 

largo operations or where eart:. must be 

moved to a considerable distance,

(4) Bull dozer and truck to ha.ul cover material 

plus loading equipment at the sour;e of

cover material.

Guide to ap 'Toximate gize_ of equiiomont for diff̂ 3ieiry._ 

coraniunities;__

Population served Size of e_q.uipmeiro

Upto 10,000 One crawler tractor with

bucket of shovel capacity of 

about 1 cu.yd,

10,000 to 30,000 0;ie crawler tractor with bucket

or shovel capacity of about

2 cu. yards.

30,00̂ ** to.^5Ck0OO One crawler tractor with

bucket or shovel capacity of 

about 3 cu* yards.


