




















































































































































































































































































































































































































choose the open space behind their establishments, 18.2 percent use street dustbins. There is
apparently no system of accountability on part of the owner/management of the commercial
establishment for collection and disposal of the solid-waste, nor any specified method that
addresses the issue.

Table 4.35: Dumping of commercial waste

Dumping sites percent
Open space in the front 9.1
Open space-backside of the unit | 27.3
Street side dust-bin 18.2
Common storage 9.1
Outside collection 36.3
Total 100.00

Source: Data collected by the author, 2003-04

4.9.5 Sanitation in Commercial Establishments:

Different commercial establishment have part-time and/or full time sweepers/
cleaning staff (Table 4.36); of the 11 sample establishments of commercial establishments
surveyed 8 (62.5 percent) had full time cleaning staff on rolls and the balance (3 samples)
part-time staffs.

Table 4.36: Staff for Sanitation of Establishments

Staff percent
Part time 37.50
Full time 62.50
Total 100.00

Source: Data collected by the author, 2003-04

Most of the commercial wastes are removed by the municipal services as well as

labourers engaged by the shopkeepers (Table4.37); 64.3 percent cases, the waste are
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removed by labourers of the commercial establishment and in 35.71 percent case by the

municipal conservancy services.

Table 4.37: Removal of Solid Waste

Removal of waste Percent
Own labourers 64.30
Municipality 35.70
Private agency 0
Others 0
Total 100.00

Source: Data collected by the author, 2003-04

Solid Waste collection and disposal services in commercial areas appear to be a free
service by the municipal conservancy department; only in a few large establishments this is
carried out on payments.

Table 4.38: Schedule of Cleaning

S No | Time of cleaning Percent
1 Morning 53.00
2 Afternoon 29.40
3 Evening 17.60
4 | Night 0
5 Total 100.00

Source: Data collected by the author, 2003-04

The schedule and frequency of cleaning varies at different times of a day (Table
4.38); 53 percent in the morning, 29.41 percent in the afternoon, and the rest, in the evening
by the local authority. In 90 percent cases the commercial establishments report daily
collection of commercial solid waste by the local authorities and in 10 percent of cases; the

collection is on alternative days (Table 4.39). This is amazing, considering the overall

dismal picture of solid-waste collection in residential areas of the city! Discrete enquiry
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reveal, the obvious—the system works because the shop keepers regular pay “incentives” to
the conservancy staff—reason enough for reasonably prompt services rendered.

Table 4.39: Frequency of Collection of Commercial Waste

Frequency Percent
Daily 90.00
Alternative-day 10.00
Total 100.00

Source: Data collected by the author, 2003-04

In 20 percent of the commercial establishments, the waste is re-traded/ recycled,
especially of metallic materials, cardboards and other packaging materials depending on the
natures of goods and services dealt by the particular establishment (Table 4.40).

Table 4.40: Recycling Waste by Commercial Establishments

Recycling |  Percent
Yes 20.00
No 80.00
Total 100.00

Source: Data collected by the author, 2003-04

4.10 Institutional Waste:

Institutions mean here, educational, private and the Government administrative
institutions of the Shillong. The city has a large number of educational institutions from
schools for children to higher secondary schools (earlier known as Boarding Schools during
the British times), about 25 colleges, the University, many private computer and coaching
schools, large number of State and Central Government offices, many missionary
organisations, theological societies and their offices etc—in deed, it will be fairly safe to

say, Shillong is a city of institutions. These institutions contribute a considerable amount of
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solid waste to the total wastes generated by the city. Among the 10 (purposive) sample
institutions chosen for study, 4 samples are of Central Government organisations, 2 samples
from the State Government and the balance 4 samples belong to private organizations. The
institutions are mostly educational and research institutions with a minimum of staff strength
of 32. Solid waste generation varies with the (user) size of the institution, between 5 to 120

Kg./day.

4.10.1 The Buildings and Premises:

The buildings of the institutions studied depend upon their user-sizes and functions
they perform (Table 4.41). About 20 percent of the institutions studied are in single unit
buildings and the rest of the 80 percent are in (40 percent multi-storeyed and 40 percent with
independent premises) multi-storeyed, independent premises.

Table 4.41: Buildings & Premises

Type of Structure | Percent
Single Unit 20.00
Multi-storeyed 40.00
Office complex 0

Campus 40.00
Total 100.00

Source: Data collected by the author, 2003-04

Staff strength of the institutions varies from 09 to 30 and more than 60 (Table 4.42),

as well as the student’s strength, depending on if they are schools or colleges.
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Table 4.42: Staffs and Students Strength

Institutions No of percent | No of | percent
staff students
St. Edmund’s College, Jowai Rd. 60 9.4 1600 20.7
K.V. Happy Valley 65 10.2 1500 19.4
St. Mary Girl School, Don-Bosco | 65 10.2 2500 323
Point
St. Thomas School, Nongthymmai | 60 9.4 1300 16.8
K.V.Laitkor 25 3.9 820 10.6
S.B.I, Laitumkhrah 60 9.4 NA NA
NEIGRIMS, Mawpat 170 26.7 NA NA
Urban Affair Dept., IGP 92 14.4 NA NA
Second Meghalaya N.C.C 09 1.4 NA NA
DonBosco-technical Institute, 30 4.7 NA NA
Total 636 100 7720 100

Source: Data collected by the author, 2003-04

4.10.2 Time and Frequency, Collection and Disposal of Solid Waste:

The frequency of cleaning inside the buildings varies from institution to institution
depending on the timings of principal activities. In 50 percent of cases the cleaning is carried
out in the morning, 35 percent cases, in the evening and for the rest, during the afternoons.
(Table 4.43) as well as outside the building 50 percent cleaning in the evening, 40 percent
cleaning in the morning and rest of 10 percent only afternoon only.

Table 4.43: Cleaning Schedule and Frequency in the Institutions (inside and outside)

Time of cleaning | Inside the building | Out side the building
Percent Percent

Morning 50.00 40.00

Noon 5.00 0

Afternoon 10.00 10.00

Evening 35.00 50.00

Total 100.00 100.00

Source: Data collected by the author, 2003-04
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Around 61percent of the educational institutions are provided with one dustbin for
each classroom. Common dustbins for each building are found 30 percent of cases and but,
only in 1.27 percent cases that there are any adequate system of SW collection for the whole
building (Table 4.44)—this is quite amazing considering that even public institutions are
insensitive to effective solid waste management within their own premises, leave aside the

city as a whole!

Table 4.44: SW Collection System within the Premises of Institutions

Dust bins/ Bins Percent
Separate dust bin in each table 1.27
Common dust bin for each section 6.35
Common dust bin for each bldg. 30.00
Separate dust bin for each room 61.00
Common dust bin outside bldg. 1.27
Total 100.00

Source: Data collected by the author, 2003-04

Most of the institution use widely different types of containers like plastic buckets,
tin-bins, bamboo-baskets and cardboard boxes (Table 4.45). The number of containers
varies with the size of the institution and is proportional to the number of staft/ workers/
users in it. Plastic containers are popular because they last long, lighter in weight and easy to
clean and reuse, accounting for 79.6 percent of the containers. The sizes of the container
range from 5 to 20 litres, which is too small for offices and bigger premises, the prescribed

norms are 500 1. containers.
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Table 4.45: Container Used

Type of containers Percent
Plastic bucket 79.60
Tin-bins 18.50
Bamboo Baskets 1.45
Cardboard Boxes 0.36
Total 100.00

Source: Data collected by the author, 20G3-04

Most of the Educational Institutions follow different methods of disposal of their
solid waste (Table 4.46); 54 percent by burning and 46 percent dumping the waste at

designated places.

Table 4.46: Method of Disposal of Solid Waste

Disposal methods | Percent
Dumping 46.20
Burning 53.80
Total 100.00

Source: Data collected by the author, 2003-04

Table 4.47: Method of Disposal

Disposal method Percent
Dumping at open space in front 10.00
Dumping at open space at back side 10.00
Street-side Bin 20.00
Own dumping site/ storage facility 50.00
Others 10.00
Total 100.00

Source: Data collected by the author, 2003-04

Of the total 10 institutions surveyed, 50 percent dispose-off the solid waste in their
own facility and others use a mix of a variety of inexpensive, but thought- less method to

dispose the solid waste (Table 4.47).
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The 10 institutions studied engaged a total of 36 staff, 20 full-time sweepers/cleaners
and the rest as attendants for cleaning and disposing of the solid waste within the premises
in addition to other duties as well (Table 4.48). It appears that more than 90 percent of cases
the SW management is entirely dealt by the institutions themselves with limited access to
the public/ municipal agencies. However, it may be noted that majority of the institutions
studied are located in non-municipal areas.

Table 4.48: Staffs Engaged for Waste Collection

No of person employed | No | Percent
Sweeper 20 | 55.56
Attendant 16 | 44.44
Total 36 |100.00

Source: Data collected by the author, 2003-04

4.11 Hospital Waste:

Bio-medical wastes (from hospitals and diagnostic centres) includes both solid and
liquid wastes generated during diagnosis, treatment or immunization of humans or animals
or in research pertaining thereto or in the production of testing thereof. As per prescribed
norms of IMC and other supervising bodies and appropriate laws® in this regard, such waste
must be handled, stored and disposed with utmost care since any improper handling or
disposal may create a public health hazard, especially in cities where a large number of
people live in close proximity of each other.

There are 11 hospital/nursing homes, 20 dispensary clinics/pathological laboratories,

and (1) one veterinary hospital in Shillong. Inventory of bio-medical waste generation from

8 The Bio-medical waste (Management and Handling). Rules 1998 and (Bio-medical waste disposal rule made
by the ministry of environment and forests under the Environmental Protection Act 1986, vide
Notification No.S0O.746 (E), dated 16™ October 1997.
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hospitals/nursing homes are estimated on the basis of number of beds and assuming the

average generation of infectious bio-medical waste of 250 grams per bed per day as shown

in Table (4.49).

Table 4.49: Number of Beds and Estimated Quantity of Bio-medical Waste in Shillong

Name of hospital/Nursing Estimated Quantity of Bio-medical waste Percent
home generation (Kg/day)

R.P Chest Hospital 54.25 9.52
Civil Hospital 100.00 17.50
Ganesh Das Hospital 100.00 17.50
K.J.P. Synod Hospital 87.00 15.26
Military Hospital 74.25 13.00
Nazareth Hospital 87.50 15.35
Woodland Hospital 30.00 5.26
Bethany Hospital 7.50 1.32
Sankar Hospital 16.25 2.95
Park View Hospital 5.50 0.96
NENGRIMS Hospital 7.50 1.32
Total* 569.75 100.00

Source: Meghalaya Pollution Control Board, Hospital Management Manual, Shillong 2000,
* the Mental Hospital was left out since no data was reported)

Both secondary and primary data were analyzed and compared, after categorizing the

waste and after a thorough understanding of the amount, nature and method of bio-medical

waste management by the city hospitals/ nursing-homes. (Table 4.49) shows that different

hospital /nursing homes are producing different amount of wastes.

The researcher studied in detail 6 of the 12 hospitals/dispensaries in regards to the

solid waste management systems they use. The hospitals are: Civil Hospital, Military

Hospital, Nazareth Hospital, Ramakrishna Mission Charitable Dispensary, Bethany

Hospitals and Ganesh Das Hospital.
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4.12 Staff in Position:

The number of staff working in various levels in the surveyed hospitals have been
summarized in Table 4.50 and during the survey it has been observed that the number of
wards, number of beds, and in-patients and outpatients. The number of wards varies from
one to 13.

Table 4.50: Total Staffs Strength in Surveyed 6 Hospitals

Staffs Strength No. Percent
Doctors 119 19.07
Nurses 230 36.86
Attendant 133 21.31
Administrative 41 6.57
Technical 41 8.57
Waste disposal 60 9.62
Total 624 100.00

Source: Data collected by the author, 2003-04

It has been observed that the Table 4.50 that 19.07 percent are Doctors, 36.86
percent, nurses, 21.31 percent attendants, 8.57 percent Technical staff, 6.57 percent
administrative staff, and the balance 9.62 percent are sanitary and conservancy staff in the

hospitals surveyed

Table 4.51: Bed Capacity of Hospitals

Bed Capacity No. Percent
Civil Hospital 400 24.14
Military Hospital 297 17.92
Nazareth Hospital 400 24.14
Bethany 100 6.03
Ganesh Das 460 27.76
Ramakrishna Mission Disp.* | 0.0 00.0
Total 1657 100.00

Source: Data collected by the author, 2003-04
* Not hospital with in-patients
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All the Government hospitals (including military hospital) and private hospitals
have bed capacity varies from 100 to more than 400. Among the 6 sample of hospitals three
have more than 400 beds, two have 297 & 100 beds, respectively and one is not a hospital

but has out-patient facility only (Table 4.51).

4.52: Average No of In-Patients and Out-Patients/day

Name of the Hospitals No. of in-patient | No. of out patient per day
No Percent | No Percent

Civil Hospital 500 |[40.32 300 22.72

Military Hospital 40 3.22 120 9.09

Nazareth Hospital 250 |20.16 300 22.72

Bethany 50 4.03 100 7.57

Ganesh Das 400 13225 200 15.15

Ramakrishna Mission Dispensary | 00 00 300 22.72

Total 1240 | 100.00 | 1320 100.00

Source: Data collected by the author, 2003-04

Number of inpatient varies from 3 to 4.03 percent (40 to 50 patients) in Military
Hospital and Bethany Hospital, 40.32 percent (500 patients) in civil hospital, 32.25 percent
(400 patients) Ganesh Das Hospital, 20.16 percent (250 patients) Nazareth hospital (Table
4.52), variation depending on the hospital size, available facilities, bed capacity and staff. In
addition, number of in-patient/out-patients, and numbers of health services available in

hospitals are also important in the assessment of waste generation.
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4.13 System of Solid Waste Management in Hospitals:

Most of the hospitals use different times for cleaning; 42.8 percent cleaning in the
morning, 28.57 percent evening 21.43 percent afternoon, and only 7.14 percent at night
(Table 4.53).

Table 4.53: Frequency of Internal Cleaning in the Hospitals

Time & frequency | Percent
Morning 42.83
Noon 0
Afternoon 21.43
Evening 28.57
Night 7.14
Total 100.00

Source: Data collected by the author, 2003-04

Hospital wastes are stored in many kinds of receptacles, waste paper baskets,
garbage bins, empty oil drums, laundry hampers, plastic buckets and even, on the floor. The
study has found that 93.3 percent of the (Table 4.54) hospitals use plastic containers for
refuse storage and others use tin and metal bins and concrete bin for outside refuse storage.
Central storage of solid waste is generally kept outdoors. In addition, storage areas at many
hospitals are unsightly, highly soiled and accessible to insects and rodents. A majority of
the hospitals have only one central storage location. Carrying waste by hand is the primary
means of waste disposal and in most of the hospitals mechanical system of refuse handling
is very rare. In 93.3 percent cases, plastic and plastic buckets were used as container to
storage of refuse. In wards and along beds tin containers are kept (4.68 percent) and in 2.0
percent cases concrete bins are used for storage of refuse outside collection points (Govt. run

hospitals like, the Civil Hospital, Ganesh Das Hospital and Military Hospital etc).
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Table 4.54: Containers Used for Storage Refuse

Container Percent
Plastic bin 83.96
Plastic bucket 9.35

Tin 4.68
Concrete bin 2.00
Total 100

Source: Data collected by the author, 2003-04

Table 4.55: Sites of Disposal

Place of disposal Percent
Open space front 7.69
Open space back side | 23.08
Street dust bin 15.38

Curb-side collection | 15.38
Common storage 38.46

Total 100.00
Source: Data collected by the author, 2003-04

Most of the hospitals dispose their waste in different way: 38.46 percent at common
storage in the hospital, 15.38 percent curb-side collection points, 15.38 percent street-side
bins, 30 percent open space around of the hospitals (Table 4.55).

Practically, there is no processing of the solid waste prior to its final disposal and
waste one simply dumped, against clear regulations in this regards and orders of Govt of
India, Ministry of Environment and Forest and the health Ministry. However, the Civil
Hospital, the Military Hospital, Ganesh Das Hospital have incinerator facilities. The private
hospitals in the city have no incinerator facilities. Where ever, the incinerators exist, there
are no operators, the operators are not skilled to use them, or they are simply not run, only
kept as show pieces just for legal compliance, with no intention of the hospital management

to use them for the purpose they were procured. There is also no inspection by the state
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health officials, to the effect if recommended solid waste packages are being followed in the
hospitals. In a general sense, there is apathy—no one cares, though this is fraught with
danger for the entire city.

Table 4.56: Removal of Waste

Removal of waste by | No | Percent
Hospital authority 4 |57.14
Municipality 2 | 28.57
Private 0 | Nil
Cantonments Board 1 14.29
Total 7 | 100

Source: Data collected by the author, 2003-04

A variety of potentially hazardous waste generated in the hospitals are too often
simply disposed off, mixed with other wastes, and hauled away without any care or concern
for public health. Chemical wastes are generally intimately mixed with other wastes, which
are present as a contaminant; 57.14 percent of the waste removed by the hospital authority
28.57 percent of the waste removed by municipality, and only 14.29 percent waste removed
by the Cantonments Board (Military Hospital) (Table 4.56).

Except the Government hospitals, the private hospitals/nursing homes pay a
minimum of Rs.200 to 400 rupees per month special fee to the Municipality. The local
authorities collect solid waste from the hospitals on daily basis continuously rounds the
clock. However, the remaining hospitals/dispensaries and health clinics, dentists chambers,
diagnostic centres that deal with body fluids in one way or other do not conform to any

municipal, health or environmental regulation and simply dispose the waste in street-side
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bins or community bins or curb side collection points with complete disregard to threat to

public health.

Table 4.57: Mode of Transport, Trip/Week

Health Units Mode of | No. of Percent
transport | trips/week

Civil Hospital Lorry 21 45.6

Nazareth Hospital Lorry 08 17.3

Military Hospital Lorry 12 26.0

Ramakrishna Mission

Dispensary Lorry 03 6.5

Bethany Hospital Lorry 01 2.1

Ganesh Das Hospital | Tractors 01 2.1

Total 46 100.00

- Source: Data collected by the author, 2003-04

4.14 Method of Transport and Disposal:

There are different modes of transport used to carry hospital waste collection,
disposing and treatment: in 83.3 percent cases, only lorry is used to carry the waste to
disposal site, in 45.6 percent trip per week are made by Govt. Civil Hospital, 26.0 Percent by
the Military Hospital, 17.3 percent Nazareth Hospital, 6.5 percent by Ramakrishna Mission
charitable Dispensary. Both Ganesh Das and Bethany hospitals have poor management of

handling the hospital waste.

4.15 Quantity of Waste by Source:
The sources of solid waste in hospitals are General nursing floors, surgical
departments, pharmacy, laboratories, emergency, office including yards, dietary and service

areas ( Table 4.58), According to the report on “Planning for hospital sanitation” the average
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wastes generated by a patient in major metropolitan city hospital was 1 to 1.5 kg/day, which
is much lower than in western countries. Where, it is more than 4 kg/day. But Shillong city
compared to our Indian cities, is producing only 250 gm/bed/day’.

Table 4.58: Sources and Quantity of Waste in KG

Sources of waste | No. in KG. | Percent
General Nursing 20 5.97
Surgical 46 13.73
Maternity 62 18.51
Laboratory 50 14.93
Administration 68 20.3
Dietary 30 8.96
Mixed unknown 59 17.61
Total 335 100.00

Source: Data collected by the author, 2003-04

Administration account for about 20.3 percent of the total waste followed by
maternity with 18.51 percent, laboratory about 14.93 percent, mixed unknown about 17.61
percent, surgical about 13.73 percent, dietary 8.96 percent and General Nursing only 5.97
percent generate solid waste. Solid waste generated not only varies with hospitals but also
within the hospitals. For example, unit such as Administration, maternity and laboratory
produce large quantities of wastes. Unit handling dietary, surgical and general nursing
produce fewer amounts of wastes. The composition of waste is combustible rubbish
amounts 25 percent of the total weight. Garbage waste discharged accounts for
approximately 29 percent, followed by non-combustible rubbish about 9 percent. At most
hospitals, combustible rubbish is probably associated with at least small amounts of

microbiological and chemical contamination. Food wastes, on the other hand not

® Sources: Meghalaya state Pollution Control Board, Hospital Marnagement Manual, Shillong 2000.
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necessarily contaminated, although they can putrefy and attract insects and rodents. The

various kinds of potentially hazardous wastes produced in hospitals pose special problems

(Table 4.58).
Table 4.59: Present Practices of Treatment of Disposal of Bio-medical Waste in
Shillong
Name of Hospital Infectious waste Non-infect- | Infectious Non-infectious
ious waste
R.P.Chest Hospital | Chemical disinfection Opening burning Along with
shredding NA and deep burial municipality SW
Civil Hospital -do- NA Deep burial Along with
municipal solid
waste
Ganesh Das Chemical disinfection NA Open burning & -do-
Hospital deep burial
K.J.P. Synod -do- NA Sceptic tank -do-
Hospital
Military Hospital Chemical disinfection, Incineration & deep -do-
autoclaving, shredding NA burial
Nazareth Hospital Chemical disinfection NA Open burning deep
burial -do-
Woodland Hospital | Chemical disinfection, NA -do- -do-
shredding
Bethesda Hospital Chemical disinfection, NA Incineration & deep | Along with
mutilation, autoclaving burial municipal solid
shredding waste
Sankar Eye Chemical Disinfection NA Open burning & Land filling
Hospital deep burial
Park view Hospital | Chemical disinfection NA NA Along with
municipal solid
waste
NEIGRIHMS Chemical disinfection NA Open burning and Land filling
deep burial
Minhans(Mental Not available NA N.A N.A
hospital)
Veterinary Hospital | Chemical disinfection NA Deep burial Along with

autoclaving

municipal solid
waste

Source: Meghalaya Pollution Contro} Board, Hospital Management Manual, Shillong 2000.
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4.16 Summary of Finding:

The objective of this chapter was to assess the ground situation on the basis of field

data based on a study carried out on the theme. The data relate to a household survey of 125

households from different municipal and non-municipal areas to assess the nature. Different

sources produce different kinds of solid wastes and in varying quantities. Four categories

were identified. They are a) Households 125, b) Commercial Establishments 11, ¢)

Institutions (Schools and offices) 10 and Hospitals 6.

1

2)

3)

The sample selection (of households) is based on a broad, two-stage stratification. (a)
Scheduled caste and scheduled tribe population and the general population, and (b) by
income stratification in terms of: (i) the poor with annual household incomes below
Rs.24000, conforming roughly to the official poverty line, (ii) the middle-income classes
with annual income between Rs. 24001-100000 and (iii) the high income classes with
annual income above Rs.100000/- (Table 4.8).

Among the residents of Shillong, majority of the people (43 percent) dispose off their
household waste at least once in a day whereas 48 percent dispose off twice a day (Table
4.12). As regards the nature of disposal of waste, bulk of the respondents (54.4 percent)
disposes off its waste in the open space (Table No 4.16) of the backyard of their houses.
About 21.6 percent of the respondents use municipal or outdoor collection sites for
disposal. This means that only about one-fourth of the respondents use facilities
provided by Shillong Municipality for the collection of waste.

Nearly 27 percent of the respondents say the Municipality collects wastes on a daily

basis. In all probability, this section of respondents (Table 4.17) lives in the main
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4)

5)

6)

7

8)

residential areas. Interestingly a significant 23 percent of the respondents have no regular
access to this service whereas 21 percent availed the same only once in a week.

Nearly 63 percent of the wastes generated from the households are food wastes.
Miscellaneous articles form 17.95 percent of the wastes. About 13.42 percent of the total
waste generated in the city is non-food waste. According to the author’s study area, 261
Kg of wastes are generated from a total of 125 households whose population is 583. This
amounts to nearly 450 grams per person per day. This is more than the average waste
generated by an Indian, which is 370 Gram (World Bank, 1982) per person per day
From the Table 4.21, it has been observed that more than 50 percent of the respondents
burn the yard waste, especially several times a year during the dry season, while about
31.72 percent dump the waste either in the backyards of their houses or nearby nullahs
and natural drainages, in which city abounds, leading to shrinkage of the drains and
pollution of the limited water bodies.

The table 4.23 shows that an overwhelming 84 percent of the respondents think that the
problem of solid waste management in Shillong is a serious one and that it requires
better management.

The efficiency of conservancy services in the city is also reported to be poor or very
poor (81 percent). Conversely, only 19 percent appears to be satisfied with the services
(Table 4.24).

Almost the entire respondents (95.08 percent) report no access to dustbins/ dumping site

in close proximity within the localities provided by the municipality. It’s only a dismally
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9

low 4.92 percent of the people who report of availing this facility. This reveals the slack
of attitude of the municipal regarding the issue of sanitation (Table 4.25).

The table 4.33 shows that most of the commercial waste (100 percent) is dumped at
some nearest points or simply left in front of the shops to be lifted by the conservancy
staff next morning. There appears to be no specific municipal by-laws in management of
solid waste in commercial areas at Shillong. The containers used for collection and
storage of the solid waste are not very different from those used in residential areas.
Card board boxes are preferred by 63.3percent of units, 18.2 percent use baskets; the

establishments make their own arrangements, as per their own convenience (Table 4.34).

10) Almost 36.3 percent of the establishments deposit the garbage in collection points

outside their immediate locale, 27.3 percent of the shops choose the open space behind
their establishments and 18.2 percent use street dustbins (4.35). There is apparently no
system of accountability on part of the owner/management of the commercial
establishments for collection and disposal of the solid-waste, nor any specified method

that addresses the issue.

11) Most of the commercial wastes are removed by the municipality as well as by their own

labourer (Table 4.37), 64.3 percent of the waste is removed by the commercial
establishments and 35.71 percent by the municipality. Ninety percent of the refuse is
collected daily and only 10 percent is collected on alternative days by the local authority

(Table 4.39).
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12)In 20 percent of the commercial establishments, the waste is re-traded/ recycled,
especially of metallic materials, cardboards and other packaging materials depending on
the natures of goods and services dealt by the particular establishment (Table 4.40).

13) Most of the institutions widely use different types of containers like plastic bucket, tin,
bamboo made basket, cardboard for storage (Table 4.45). Plastic container accounts for
79.6 percent, followed by tin 18.5 percent. The size of the containers ranges from 5 to
20 litres.

14) Most of the Educational Institutions follow different methods of disposal of their solid
waste (Table 4.46); 54 percent by burning and 46 percent dumping the waste at
designated places.

15) Of the total 10 institutions surveyed, 50 percent dispose-off the solid waste in their own
facility and others use a mix of a variety of inexpensive, but thought- less method to
dispose the solid waste (Table 4.47).

16) The study has found that 93.3 percent of the (Table 4.54) hospitals use plastic containers
for refuse storage and others use tin and metal bins and concrete bin for outside refuse
storage. Carrying waste by hand is the primary means of waste disposal and in most of
the hospitals mechanical system of refuse handling is very rare.

17) Most of the hospitals dispose their waste in different ways: 38.46 percent dispose at
common storages in the hospital, 15.38 percent at curb-side collection points, 15.38
percent at street-side bins and 30 percent at open spaces around the hospitals (Table

4.55),
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18) Chemical wastes are generally intimately mixed with other wastes, which are present as
a contaminant (Table 4.56) 57.14 percent of the waste removed by the hospital
authorities, 28.57 percent of the waste is removed by the municipality, and only 14.29

percent waste is removed by the Cantonments Board (Military Hospital).
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CHAPTER -V

Type and Quantity of Solid Waste in Shillong Urban
Agglomeration

5.1 Introduction:

Chapter-V deals with the types and quantity of solid waste in SUA from different
sources, as it is generated on a day-to-day basis and on the basis of sample data collected
from selected localities. Types refer to classification of waste by material types are
principally, (a) Paper and allied products, (b) Plastics, (c) Glasses, (d) Tins and (e)
Miscellaneous materials. Quantity refers to the amount of waste generated by sources, like
(a) households, (b) commercial establishments, (c) institutions and (d) hospitals & medical
centres (as special cases, because the waste they generate are contaminated and needs

careful and specific handling by law).

5.2 Characteristics and Types of Solid Waste:

Density is one of the characteristics of solid waste that refers to the total volume of
waste/cubic metre (v/m’), when the refuse is disposed in sanitary landfill or open dump-
yards. It is important to measure the density of solid waste for different part of a city or a
locality. This helps to estimate the life of the disposal area (Eswarappa, 1981). The density
of solid waste is mainly affected by, its constituents that vary markedly with geographical

location, seasons of the year, and length of time in storage (Bhinde, 1975).



A study for solid waste management for Shillong was carried out by NEERI, n
1991, In this study, they arrived at a per capita waste generation of 0.2799 Kg/capita/day
(1991) in Shillong Municipality. The study also shows that the quantity of waste generated
increases at the rate of 1.33 percent per year. The NEERI arrived at per capita waste being
disposed off in Shillong Municipality was 0.2799 kg/capita/day based on the total waste
transported for landfill by the SMB/day divided by the population of the Shillong

Municipality!?

5.3 Estimates of Total Quantity of Solid Waste Generated:

The World Bank (Cointreau, 1982) had estimated the per capita solid waste
generation of Indian cities was in 370 grams (per capita estimate for India 370
grams/person/day)3 . It is not understood why for example, Shillong should generate less
solid waste per capita/day, that NEERI estimates after a decade. By adopting NEERI
estimate (0 28 Kg./capita/day for Shillong, 1991) the total solid waste generation for SMB
has been estimated at 49 tons/ day. Since, the population of Shillong Municipality did not
increase during 1991-2001 decade (as per the Census, 2001, the increase was 0.88% for the
decade!), the figure for 2001 is around 50 tons per day, a highly unlikely figure (considering

that in 50% of the municipal localities the solid waste is not lifted daily, left often to be

''NEERI (1991) Fmal report on planming for Solid Waste Management Shillong, sponsored by Urban Affar
Dept Govt of Meghalaya

? One has to admut this 1s a very strange way of making any realistic estimation for planning purposes On the
other hand, even a cursory household sample would have yielded better results Taking the SMB’s claim
of lifting the entire solid waste from all the localities on the basis of which a per capita estimate could be
arrived at, 15 highly unprofessional way of carrying out the job

3 World Bank (Comtreau, S J, 1982) Environmental Management of Urban Solid Waste in Developing
Countries, A Project Guide, Urban Development Technical Paper No 5, Washington The World Bank
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washed away by the rain!), the 10-15 truck-loads at an average weight factor of 5 tons (due
to low compaction of the solid waste when transported) yields anything between 50-70 tons
at 50% weight factor in solid waste transportation. In other words, the SMB may be
generating solid waste well in excess of 100 tons per day. This is corroborated by the
average per capita household solid waste generated at 447 grams/day (sample study of 125
households), it would yield for the municipality® 81 tons, plus waste generated from
commercial areas plus offices and institutions may put a figure safely around 110 tons of
solid waste per day, that appears to be reasonably realistic.

For the SUA, the task is even more daunting. With an estimated population of
452,000 (2006 projection) at a per capita rate 0.447 Kg./ day would yield a total of 202 tons
(from household sources) plus 1/3™ from commercial and institutional sources yields a total
figure of approximately 270 tons of solid waste a day (about 50 truck loads/day), way larger

than what the local bodies bargain for.

5.4 Types and Quantity of Solid Waste from Households:

A major part of the household wastes constitute of food residue, 63 percent (Table
5.1). This is in conformity with other studies (WB e.g.) that in Developing Countries,
generally food-waste constitute of two-thirds of all solid waste from households. Generation
of SW depends on a number of factors such as level of income and cultural traits like food
habits and occupation related preferences. The degradable components largely constitutes of

food residues, vegetable wastes, paper and woody substances etc. The table also indicates

* 180,000 (our projected population for SMB for 2006X 0.447 Kg.=81 tons)
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miscellaneous articles from 17.95 percent of the wastes; about 13.42 percent is non-food-
waste. Although plastic waste is very low (0.25 percent), it is potentially hazardous for the
city because even small quantities of it may block drainages. From the study area, 261 Kg of
wastes are generated from a total of 125 households/day with total population of 583. This
amounts to 447 grams of solid waste per person per day. This is more than the average waste

generated by an Indian, which is 370 gram per person per day as per World Bank study.

Table 5.1: Types and Quantity of Seolid Waste

Type of waste Quantity of waste (Gram) percent
Food waste 164500 63.07
Non-food waste 35000 13.42
Glass, ceramics 6735 2.58
Metals 760 0.29
Plastic 651 0.25
Leather 250 0.10
Clothes 300 0.12
Straw 5600 2.15
Yard waste 200 0.08
Miscellaneous 46805 17.95
Total 260801 100.00

Source: Data collected by the author, 2003-04

5.5 Income Classes and Generation of Solid Waste:

The data was collected for 125 households from the following localities of Shillong
Urban Agglomeration: these are, Laitumkhrah, Motinagar, Laban, (Shillong Municipality),
Lalchand Basti (Nongmynsong), Umpling, Happy Valley, Nongthymmai, Rynjah

(Nongthymmai), Madanrting and Mawlai (Non-Municipal).
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Table 5.2: Income Classes by Ethnicity Status (ST/SC or General)

Low income group (< Rs. 24000)

Middle income group

(Rs. 24001-100000)

High

income

group

more than (Rs. 100000 )

Ethnic classes No Percent | No Percent No Percent
Scheduled caste | 5 20.80 6 11.20 4 8.50
Scheduled tribe | 7 29.20 18 33.30 21 44.60
Others 12 50.00 30 55.50 22 46.80
Total 24 100.00 | 54 100.00 47 100.00

Source: Data collected by the author, 2003-04

As regards the income of the respondents, the author has divided into three broad
categories of income groups, i.e., less than Rs. 24000, Rs. 24001 to Rs. 100000 and more
than Rs. 100000 (see, Chapter II, methodology). Table 5.2 shows the three income classes of
households by ethnicity divisions (SC, ST and General populations). The share of Scheduled
Caste 20.8 percent in low-income class, 29.1 percent of Scheduled Tribes and other 50
percent constitute from other non-tribal population. The middle-income (Rs. 240001-
100000) class constitutes of 11.1 percent Scheduled Castes, 33.3 percent of Scheduled
Tribes and the balance 55.5 percent, falls under the general category of population. It is clear
from the table that as one moves up on the income scale the relative share of the SC and the
ST households decline dramatically. This conforms to the expected income distribution

among the households among the city, assuming no sampling bias, but contrary to the

general perception that the STs especially, are generally in the upper income brackets.
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Table 5.3: Type and Quantity of Household Waste by Income Classes

S1. Classes of materials in | High Income | Medium Low Total

No. household solid waste | >Rs.100000 | income income Overall
Rs.24001- | <Rs. :
100000 24000

1 Food waste 62.60 58.7 75.1 63.07

2 Glass 4.70 1.03 3.05 2.58

3 Metal 0 0.65 0 0.29

4 Plastic 0.25 0.24 0.26 0.25

5 Leather 0.14 0.06 0.26 0.10

6 Clothes 0.19 0.06 0 0.12

7 Yard waste 0 4.97 0 2.23

8 Unclassified waste 32.00 34.08 21.04 31.03

Total 100.00 100.00 100.00 100.00

Source: Data collected by the author, 2003-04

The solid waste generation depends on a number of factors such as level of income
for families, food habits etc. The degradable components largely include food residue, paper
and woody substances and other degradable materials. Overall, as indicated in Table 5.3,
two-thirds of the solid waste generated in the sample households studied constitutes of food-
waste, in general conformity with other studies on urban solid waste in developing countries,
the balance one-third constitutes of other recyclable materials like metals, glasses and paper
etc and host of amorphous (unclassified) materials. The table further shows that nearly two
thirds (75 percent) of the food wastes are generated from the low-income households, 58.7
percent from middle-income group and 62.60 percent from the high-income class. The
distinction between the middle income and high income households are not significantly
different, but for the low income households, the consumption pattern generally veers
around the basic needs, i.e. food—therefore, the predominance of food/vegetable waste in

the residue profile.
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It is generally agreed that higher (family) incomes do strongly correlate with more
than proportionate generation of waste. In other words, change in income results change in
consumption pattern of households—that conversely results in production of domestic solid
waste. This refers to in economic terms “income elasticity of consumption”. Though, theory
tells us that generally, the income elasticity for basic goods consumption is relatively
“inelastic”, in effect (a) consumption baskets undergoes change along with change in
household incomes and (b) for low income households the “inelasticity” principle,
especially for developing countries may not be strictly valid. Therefore, a rise in household
incomes may result in a surge in consumption of basic goods, i.e. food related articles and
thus, production of still more food-waste.

How can we measure the income elasticity of solid waste production at household
level? Income elasticity of consumption (solid waste) is measured by the change in solid
waste out-put in respect to change in income. The primary data that was collected is for one
point of time and therefore, any time series changes are difficult to measure. However, one
may use the inter-class changes in solid waste generation to income differences as a
surrogate measure in the absence of time series information, which remains a problem for all
survey based data for a single point of time.

Therefore, Income Elasticity of Solid Waste can be expressed by:

IE, =(SX,—SX\ )/ (IXi = IX Y IXm oo, (£.5.1)

Where, IE, refers to income elasticity of the ith inter-income class, SX refers to per
capita/day solid waste generated for the ith household class and IX refers to mean

household/ per capita income and i and i-1 refer to a higher income group and one lower
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one, respectively and IXy, is the weighted mean income”. This principle is defendable on the
ground to generally expect a low income household to move to the next higher income class
over time under normal conditions, certeris paribus.

Table §5.4: Income Classes and Generation of Solid Waste (Kg./household/day)

Income Assumed Mid-point of Food |FW %to Total Solid
Classes annual household incomes | Waste | Total SW Waste
Low Income 15000 1.19 74.11 1.61
Medium 62000 1.11 53.21 2.08
Income

High Income 150000 1.41 63.16 2.24

Source: Estimated by the author on the basis of field data of 2003-04

On the basis of the Table 5.4, surrogate income elasticities of solid waste can be
estimated by formulae (f.) 5.1, as follows:
IE; =(2.08-1.61)/ ((62000-15000)/84280) =0.8428
IE; =(2.24-2.08)/ ((150000-62000)/84280) = 0.1532

What the income elasticities mean in real terms? Since the income denominator is in
10,000, it means that when a low income household increases its annual income by
Rs.10,000/-, it is likely to generate 0.84 Kg of additional solid waste per day (marginal
change in consumption in respect to marginal change in income) and it is only 0.15 Kg,
when a medium income family adds Rs.10,000/- to its annual income. The reason is, the
medium income household’s income elasticity of consumption will decline for basic goods
and may increase for non-basic goods, but into higher incomes, the propensity to save and
invest will increase. While looking at these figures one must also take precaution that (a)

this is a surrogate measure in absence of time series data and (b) the income classes are

3 Weighted Mean Income = Rs. 84280
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broad—the picture may smoothen out if the income classes are increased to 7 or 9. But, the

finding is in general conformity with economic theory on consumption behaviour.

5.6 Sanitation Condition in Localities:

Table 5.5: Respondents in Localities

Living area Number of respondents | Percent to total respondents
Slum areas 26 20.8

Non- Slum 99 79.2

Residential

localities

Total 125 100.00

Source: Data collected by the author, 2003-04

Table 5.5 shows that 79.2 percent of the sample households live in residential areas
of Mawlai, Laitumkhrah, Umpling, Rynjah, Nongthymmai, Motinagar, Happy Valley,
Madanrting and Laban etc.; only 20.8 percent of the households live in slum areas of
Lalchand Basti (Nongmynsong), Umpling, Rynjah and narrow lane of Madanrting and
Lower Laban.

Table 5.6: Prevalence of Diseases in the Study Localities

Type of disease Occasional Frequently
percent percent
Hepatitis A 5.10 0.00
Malaria 24.00 19.94
Filarial 0.60 0.00
Cholera 1.10 0.00
Typhoid 7.30 8.28
Viral Fever 7.30 35.28
TB 2.30 0.00
Skin Disease 37.00 2.45
Gastroenteritis 7.30 34.50
Other 7.90 0.00
Total 100.00 100.00

Source: Data collected by the author, 2003-04
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Table 5.6 indicates the reported incidence of diseases related to sanitation and
environmental hygiene, especially incidence of three diseases reportedly the most frequent,
i.e. Malaria, Viral fever and Gastroenteritis (19.94, 35.28 and 34.50 percents respectively).
Skin infections are common but only occasionally. It is quite clear from the table that once
water and sanitation issues are addressed in the city to some degree of satisfaction, perhaps
75 percents of health issues could be reasonably covered.

The situation is especially precarious in slum areas, where most of the poor of the
city (SUA) reside. A very large segment of the city’s poor reside in non-municipal
townships like Pynthorumkhrah (not covered in the study), Lalchand Basti (Nongmynsong)
and along the MaCabey road along the Umkhrah river from Nongmynsong point to Polo-
bazar, a stretch of 3 Km. Shillong Municipality has a slum improvement programme right
from 1971 (10 Point Programme of Mrs. Indira Gandhi, the then Prime Minister of India),
the Environmental Improvement of Urban Slums (EIUS) that subsequently became a state
sector programme. However, this is operative in “notified slums” within the municipal limits
(24 localities)°, like Naspatigarhi, Bara Pathar and Upper and Lower Lumparing etc, which
are principally mixed-localities, old localities. But, the non-municipal slums have no access

to funds under schemes under EIUS or other central sector poverty alleviation programmes.

® Singh, Nandini C. (2008). Dimensions of Urban Problems in North-East. Delhi,
Himalayan Publisher, Table 4.1, p.122.
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5.7 Sanitation Issues and Public Opinion:

Table 5.7: Public Opinion on Environmental Hygiene

Public V. High | High | Moder | Low | V. Total Total
Opinion ate Low Response
Crowded 1.63 24.39 65.04 | 4.07 4.88 | 100.00 123
Hygienic 1.67 417 27.50 | 31.67 | 3500 | 100.00 120
Dirty 252 | 840| 26.05]26.05| 36.97 | 100.00 119
Dusty 2.56 10.26 12.82 | 32.48 ) 41.88 | 100.00 117
Water 8.00 | 1200 40.00]|20.00 | 20.00| 100.00 125
logging

Disease 11.20 42.40 2960 400 12.80| 100.00 125

Source: Data collected by the author, 2003-04

Table 5.7 shows that (33 percent ) of public says that moderate hygienic condition
i.e. 42 of the public having very low hygienic condition and 44 of the public says very low
dirty condition of locality and 3 of the locality having very high dusty conditions and 18
percent of the local public facing water logging problems to their areas. Due to unhygienic
and water logging problem 34 percentages of the total area affected by disease prone. These

are the problem given by the public opinion.
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5.8 Commercial Waste:

Table 5.8: Solid Waste from Non-household Entities’
(Amount of Waste Produced)

Entities grouped by quantity of waste Number of commercial Percent to total
produced/day or institutions

1-5 253 58.16
6-10 49 11.26
11-20 41 9.43
21-50 19 4.37
51-100 66 15.17
101-250 3 0.69
251-500 0 0.00
501-1000 3 0.69
1001+ 1 0.23
Total 435 100.00

Source: Courtesy AusAid Project, 2004-05 (unpublished)

Table 5.9: Source of Commercial Waste

Response Classes Frequency Percent
1 market/Tea stall 16 3.68 |
2 Small industries 21 4.83
3 Institute other than 12 2.76
Education

4 Educational institution 25 5.75
Total (Exclud 33, 55) 74

33 Hotel and restraunt 1 0.23
55 Hospital lab 360 82.76
All Total 435 100.00

Source: Courtesy AusAid Project, 2004-05 (unpublished)

The amount of solid waste generated from the non- house hold less than 5 kg to more

than100 kg per day. 58.16 percent of solid waste produced less than 5 kg. 15.17 percent

7 AusAid project on Gangtok and Shillong Water and Sanitation Project generated data though large scale
surveys in 2004 on household and non-household sources and covered a total of 435 non-household
entities and about 3500 households covering the entire SUA. The Department of Geography, NEHU,
Shillong along with Department of Economics and Centre for Environmental Studies carried out the
surveys for the AusAid.
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produced 50 to 100 kg, 11.26 percent produced 6 to 10 kg, 9.43 percent produced 6 to 10 kg,
and 4.37 percent produced 21 to 50Kg, of solid waste produced from non - house hold.

Compare to over all solid waste generation 77.14 percent waste generate less than 5
kg from market and tea stall, 59.04 percent of the waste produced by educational institution,
less than Skg, 54.09 percent produced by the small industries/garage, 49.23 percent of waste
generated from other than educational institution,40 percent of the waste generated from
hospital and lab only, hotel and restaurant generatel9.05percent and 17.34 percent
respectively. Maximum waste generation over 100 kg in a day in only 15.17 percent of
market and tea stall.

Unsafe material of waste from the various institution are heterogeneous inorganic
substances produced in hospital, educational institution and small industries/garage to
organic substance from the consumer products which may include hazardous unsafe
materials. (Table5.9) shows the details of the unsafe materials produced from the hospital
are 82.76 percent infectious materials and 8 percent acids and chemicals respectively. 5.75
percent and 2.76 percent of acid and chemical waste produced from educational institution
and institution other than education respectively. 4.83 percent and 3.68 percent oil/ grease
of waste produced from the small industries/garage and market/tea stall respectively.

There are different categories of commercial establishments, throughout the city
(Table 5.10). which produce different type of waste, like paper, plastic, wooden box, paper

box/card board, food grain, tin and others etc.
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Table 5.10: Types of Commercial Waste

Items Weight in KG | Percent
Paper 21.50 10.32
Plastic 24.50 11.76
Wooden box 58.00 27.84
Paper/card 1.75 0.84
board box

Food grains 09.00 4.32
Tin 07.00 3.36
Others 86.60 41.56
Total 208.00 100.00

Source: Data collected by the author, 2003-04

The present survey reveals that the waste generated varied with the size of the
establishments and the types of business. The waste generated ranges from 2 to 86 kilograms
approximately in about 8.52 percent of the establishment it is in between 10 kg to 20 kg
/day.

Table 5.10 shows that nearly 41.56 percent of the miscellaneous/others waste are
generated from the commercial,27.84 percent woodenbox,11.76 percent plastic, 10.32
percent paper and followed by (8.52 percent) food grain ,Tin and cardboard box etc. total
208 Kg of non-food waste generated from the commercial units in my study area
(municipality and non- municipality) in the city. Though plastic waste is very low (11.76
percent) still it is dangerous for the city because it blocks all the drainage system of the city.

From the study area, 208 Kg of wastes generated from the total of 10 commercial areas.
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Table 5.11: Solid Waste from Commercial Areas, Institutions and Hospitals

(percent)
Waste type Commercial | Institutional | Hospital
Paper (Administration) 10.32 27.45 20.30
Plastic 11.76 0 0
Wooden box 27.84 0 0
card board box 0.84 0 0
Food waste/(cafeteria) 4.32 3.27 8.96
Tin 3.36 0 0
Corridors (Soil/ dust) 0 36.60 0
Kitchen (Cafeteria) 0 0 NA
General Nursing 0 0 5.97
Surgical 0 0 13.72
Maternity 0 0 18.51
Laboratory 0 0 14.93
Mixed waste/others 41.56 32.68 17.61
Total 100.00 100.00 100.00

Source: Data collected by the author, 2003-04

Table 5.11 shows that different establishments are produce different amount of solid

wastes. It varies from one institution to the other institutions. Both educational
institution/institution and hospitals are produce 27.45 and 20.3 percent of paper waste. They
are using more number of papers for various purposes, only 10.32 percent of the paper waste
produced from the commercial establishments. Commercial institutions are using paper as a
packing material. Compare to other different institutions commercial establishment only
produce 11.76 percent of plastic, which is used as a carry bags, it is non-degradable and
dangerous to the environment. 27.84 percent of the wooden box and 0.84 percent of the card
board box produced by commercial establishment. 8.96 percent, 4.32 percent of the food

waste produced from hospital and commercial establishment, only 3.27 percent institutions

are sharing.4.32 percent of tin waste produced by commercial establishments, which is used
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as packing materials.36.6 percent of the soil or dust generated from the educational
institutions. 53.13 percent of the hospital waste from general nursing, maternity and
laboratory sharing the total wastes (53.13 percent). 5.97 percent, 13.72 percent, 18.51
percent and 14.93 percent of the mixed waste produced by commercial, institutions and

hospitals respectively.

5.9 Removal of Waste:

Most of the commercial waste removed by the municipality as well as own labour of
the shopkeeper (Table 5.12) 64.29 percent of the waste removed by own labourers of the
commercial establishment and 35.71 percent was removed by the municipality.

Table 5.12: Removal of Waste

S No | Removal of waste | No | Percent
1 Own labour 9 64.30
2 Municipality 5 [35.70

3 Private agency 0 {0

4 Others 0 0

5 Total 14 | 100.00

Source: Data collected by the author, 2003-04

5.10 Time of Cleaning:
The frequency of cleaning varies at different timing in a day (Table 5.13). 53
percent morning, 29.41 percent Afternoon, and 17.65 percent cleaned at evening by the local

authority.
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Table 5.13: Time of Cleaning

| Time of cleaning | No. | Percent |
Morning 9 53.00
Afternoon 5 29.40
Evening 3 17.60
Night 0 0 §
| Total 17 |100.00

Source: Data collected by the author, 2003-04

5.11 Frequency of Refuse Collection by SMC:
90 percent refuse collected daily and 10 percent collected only Alternative days
collection by the local authority (table 5.14).

Table 5.14: Refuse Collection

Frequency No. Percent
Daily 9 90.00
Alternative-day 1 10.00
Fortnight 0 0

No regular time 0 0

Total 10 100.00

Source: Data collected by the author, 2003-04

5.12 Institutional Waste: Source and Quantity of Waste per day:

Sources and quantity of waste generated at different source from government office,
private firm and educational institution, like classroom, corridors (mud and earthen
materials) kitchen waste (Cafeteria) and others (Table 5.15). About 3.9 percent of the
institutions have Cafeteria facilities and food waste generated the earthen material (mud’s
and other non-compostable material accounts for 44.4 percent and 29.3 percent respectively

and 22.2 percent having compostable.
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Table 5.15: Source of Quantity of Waste per day

Source No in Kg | Percent
Class room(paper) | 42 27.45
Corridors (mud) 56 36.60
Kitchen(Cafeteria) | 5 3.27
Others 50 32.68
Total 153 100.00

Source: Data collected by the author, 2003-04

From the educational institution and other office produce 27.45 percent of paper
waste and cafeteria produce 3.27 percents of waste from the kitchens and rest of the others

produce unconsolidated waste (mud and others).

5.13 Hospital Waste:

The sources of solid waste in hospitals are General nursing floors, surgical
departments, pharmacy, laboratories, emergency, office including yards, dietary and service
areas ( Table 5.15), According to the report on “Planning for hospital sanitation” the average
wastes generated by a patient in major metropolitan city hospital was 1 to 1.5 kg/day, which
is much lower than in western countries. Where, it is more than 4 kg/day.

Table 5.16: Sources and Quantity of Waste in KG

Sources of Waste No. in Kg. | Percent
General Nursing 20 5.97
Surgical 46 13.73
Maternity 62 18.51
Laboratory 50 14.93
Administration 68 20.30
Dietary 30 8.96
Mixed unknown 59 17.61
Total 335 100.00

Source: Data collected by the author, 2003-04
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But Shillong city compared to our Indian cities is producing only 250 gram/bed/day.
(Sources: Secondary data CPCB 2000). Administration account for about 20.3 percent of
the total waste followed by maternity with 18.51 percent, laboratory about 14.93 percent,
mixed unknown about 17.61 percent, surgical about 13.73 percent, dietary 8.96 percent and
General Nursing only 5.97 percent generate solid waste. Solid waste generated not only
varies with hospitals but also within the hospitals. For example, unit such as administration,
maternity and laboratory produce large quantities of wastes. Unit handling dietary, surgical
and general nursing produce fewer amounts of wastes. The composition of waste is
combustible rubbish amounts 25 percent of the total weight. Garbage waste discharged
accounts for approximately 29 percent, followed by non-combustible rubbish about 9
percent. At most hospitals, combustible rubbish is probably associated with at least small
amounts of microbiological and chemical contamination. Food wastes, on the other hand
not necessarily contaminated, although they can putrefy and attract insects and rodents.

The various kinds of potentially hazardous wastes produced in hospitals pose serious

problems.

5.14 Summary of Findings:

Chapter-V deals with the types and quantity of solid waste in SUA from different
sources, as it is generated on a day-to-day basis and on the basis of sample data collected
from selected localities. Types refer to classification of waste by material types, principally,
(a) Paper and allied products, (b) Plastics, (c) glasses, (d) Tins and (e) Miscellaneous

materials. Quantity refers to quantity of waste generated by sources, like households,
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commercial establishments, institutions and hospitals & medical centres as special cases,
because the waste they generate are contaminated and needs careful and specific handling by
law. It is important to measure the density of solid waste for different part of a city or an
area. Density of solid waste refers to the total volume of refuse estimated for one cubic
meter (m’) when refuse in disposed off in sanitary landfill or open dump.

This helps to estimate the life of the disposal area (Eswarappal981). The density of
solid waste is mainly affected by, its constituents that vary marked with geographical
location, seasons of the year, and length of time in storage (Bhinde, 1975). In General, the
cities of the developing countries record higher density values than the cities of the
developed countries and Shillong UA is no exception to this study. The World Bank (1984)
has estimated the per capita waste generation of Indian cities was in 0.370 gram/person/day.
The study also shows that the quantity of waste generated increases at the rate of 1.33
percent per year.

NEERI (1991) adopting the standard method to estimate the density of waste and
arrived at a per capita waste generation of 0.2799 kg /capita/day (1991) in Shillong
Municipality. Based on the above norms it have been estimated that Shillong municipality
generated on an average 49 metric tonnes of solid waste per day in 1991 and it is 50 tonnes
per day in 2001. But according to the author sample study arrived 0.450 gram /per
person/day, Shillong municipality generated 60 metric tons per day in 2001.

1) The household interview schedule was used to note down residents waste disposal
practice in relation to their socio-economic conditions and also find out their attitude

towards solid waste disposal in municipality and non municipality areas. It is
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generally, agreed that higher (family) incomes do strongly correlate with more than

proportionate generation of waste (Table 5.1)

2) Field study observed that among the different tribes and non-tribes of the majority
people comes under different income groups. The share of 20.8 percent Scheduled
caste 20.8 percent, 29.2 percent of scheduled tribe and others 50 percent of the
people comes under Non - tribes.

3) Table 5.2 shows that nearly 75 percent of the food wastes are generated from the
(households) low-income group, as well as 62.60 percent of the high-income group,
but middle-income group produce only 58.7 percent only. Regarding non-food
waste nearly15.80 percent high income group, 12.08 percent middle income group
and 10.9 percent of low income group generate Non-food waste.

4) a) The low income group people economically most backward and most of them not
educated they depend on daily wages. Whose income annually falls under less
than Rs 24000/- per annum. Due to backwardness of their economic condition,
29.8 percent are living such a low lying area where they are dumping their
household waste into drain and sewerage.

b) (Table 5.3) 79.2 percent of the both middle income and high income groups
comparatively they are living better condition. They are some what educated and
highly educated. They are living main residential areas of the city. Their living
areas are not having sanitation facilities. Whose income annually falls under Rs

24000-100000/- and more than 100000 /- respectively.

147



5) As regards the nature of disposal of waste, (Table No.5.4) majority 54.4 percent of
the respondents have reported that they dispose off their waste in the open space of
the backyard of their houses. About 21.6 percent of the respondents have reported
that they use municipal or outside collection point for disposal of their waste. It can
be nearly " of the respondents use facility provided by Shillong Municipality for
collection of waste.

6) The table No5.6 the residents of Shillong given their opinion about, 95.08 percent of
public not having proper dustbin facility, while 4.92 percent of the public only
getting dustbin facility to their residents

7) The table 5.5 Shows the resident of Shillong have been reported that more than 51.2
percent of the resident feel very serious about solid waste management in Shillong.
The 48.8 percent of the residents of Shillong has reported that they are facing solid
waste management problems in and around city.

8) Regarding the commercial waste, it is an important component of municipal solid.
There is no data available regarding the exact amount of commercial waste
generated with in Shillong. 10.32 percent paper, 11.76 percent plastic, 27.84 percent
wooden box, 4.32 percent food grain, 3.36 percent tin, 0.84 percent paper
box/cardboard and 41.56 percent rest of others. Total production of different
category of waste produced from 10 commercial establishments was 208 Kg of
waste (table 4.47). The present survey reveals that the waste generated varied with
the size of the establishments and the types of business. The waste generated ranges

from 2 to 86 kilograms approximately in about 8.52 percent of the establishment it
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is in between 10 kg to 20 kg /day. However the amount of solid waste generated in
the whole market is approximately 12-24 metric tons per day. Hence 50 percent of
the waste generated per day is not being disposed.

9) Regarding disposal and management of Bio-medical waste is causing a serious
impact of our surrounding environment. There are 12 hospital / nursing homes,
20dispensary clinics/ pathological laboratories and one veterinary hospital in the
city. The amount of bio-medical waste generated is calculated according to the
standard norms, i.e., per bed per patient per day basis assuming that each patient
would generate on an average about 1 kilogram of waste per day of 25 percent
consist of infectious, pathological and anatomical waste ( Kerac 1992) (Table 4.46).
Various category of hospital generate 570 Kg of waste per day in Shillong (CPCB
manual 2000).

10) Administration account for about 20.3 percent of the total waste followed by
maternity with 18.51 percent, laboratory about 14.93 percent, mixed unknown about
17.61 percent, surgical about 13.73 percent, dietary 8.96 percent and General
Nursing only 5.97 percent generate solid waste. Solid waste generated not only

varies with hospitals but also within the hospitals (Table5.16).
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CHAPTER - VI

Current Solid Waste Management Practices in Shillong

6.1 Introduction:

The basis of effective solid waste management and decision-making is reliable,
provided information is available on the existing system being managed (Shelat, 1976),
Mukherjee (2002). A major requirement in the design and development of a satisfactory
management system is an in-depth knowledge of existing management studies, it has a
variety of uses relating to technical decisions, operation, and economic feasibility of
alternatives, improved or unique system for collection, transportation, disposal and resource
recovery (APWA, 1970). In this chapter, an inventory is being made to study the existing

solid waste management and practices in Shillong city.

6.2 Development of Solid Waste Management System in Shillong City:

The municipality was constituted in 1910; the town is also the headquarters of one of
the seven district of Meghalaya. The population of Shillong municipality area, which was
87,659 in 1971, rose to 1, 32,876 in 2001.The increase in three decade being 45,217. The
total municipality of the area of the town is 10.36 sq. km. i.e. there is no extension of
municipality boundaries, since thirties. In the pre independence period Syiem of Mylliem
was against any extension of municipal limits and after independence the district council

was chary of the protection of tribal lands. The affairs council, which is the deliberative



body, comprises of 13 elected and 4 nominated members in 1967. The last municipal
election was held in1967 and the next election should have been held in 1971. But it was
not held , in spite of repeated request by the board , election were not held on the ground
of fresh delimitation of wards. It was dissolved in July 1973 and the municipality continues
till today under the control of a chief executive officer. Taking the state of Meghalaya as a
whole, there are 16 towns and one cantonment board. They are being re-organised on the
basis of provisions in the Meghalaya municipal act, 1973. Out of a total population of 23.06
lakh population in Meghalaya in 2001, in that 19.63 percent live within urban areas. There is
one municipality and sixteen small towns for providing civics amenities in the state.

The government control over the municipality is quite comprehensive. The
appointment of the chairman, the executive officer and technical staff requires the approval
of the government. Head of the district administration has been empowered to suspend any
resolution of the municipality subject to approval by the state government. He has also been
given the emergency power to pass order for the execution of any work, which the
municipality is empowered, to executive under cover of safety of the public. In the matter of
personal, the state Government has the right to ask municipality to suspend, warn or fine of
its employees, if found neglecting official duties or abusing his power or position.

In the heart of the town lies the cantonment area, which functions as class II
cantonment with 7 members. However, co-ordination is minimal between the two bodies
except through the office of the deputy commissioner. At the state level, there is no
directorate of municipality or municipal administration department in the secretariat, but

there is one secretary of district council affair who is looking after the administration of
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urban local Government. Thus, there is only co ordination at the state level and no agency at
regional or local level.

A study in “micro-politics” by Bhattacharya.U (2001) the study shows that there has
been both stagnation and status quo in the municipal administration of Shillong. Another
feature of Shillong municipality is that no where in India civic election are not held for
long thirty (30) years and the municipal administration is left entirely in the hands of
bureaucrats, so there has been a poor performance of the municipality in almost every
aspect of civic life. The only achievement it can be boasting of is in the sphere of collection
of tolls and arrear taxes. The citizens of Shillong are therefore, looking forward to a
responsible elected civic body rather than to the existing bureaucratic body.

The Shillong municipality is entrusted under Law with obligatory function of
conservancy or public cleaning and scavenging work. An early attempt to manage
conservancy (solid waste) in Shillong was made on 19" September; 1972.As the city size
increased the refuse collection systems not expanded. The Governor of Meghalaya, in
exercise of the powers conferred by Section 13 of the Meghalaya Municipal Act, 1973
(Assam Act XV of 1957 is pleased to divide the present Shillong Municipality) into 27
(twenty seven) separate wards, each with the boundaries specified in the Schedule below for
the purpose of election of Commissioners and is further pleased to determine that the
number of Commissioners to be elected from each of the wards. The Shillong Municipality
was the earliest of its kind in Assam. In the beginning, only haphazard, traditional refuse
collection was in practice. After Meghalaya Municipality Act 1973, a separate wing for

conservancy was set up in the work of the municipality of Shillong under the Chief
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These departments continued to function with the rising personal needs to improve
the refuse collection; a large number of staft (drivers, sweepers and conservancy inspectors)
was employed.

The existing manpower and infrastructure for Garbage Management available with
the Board are:

Table 6.1: Staff Strength of Shillong Municipality and Cantonment Board

Staff SMB SCB
Supervisory Staff 13 03
Head Zamadar 09 03
Sweepers : Full Time 49 50
Daily Wages 174 00
Part Time 52 00
Mazdoors:  Regular 47 02
Daily Wages 14 00
Trench Ground Mazoor
Full Time 06 00
Part Time 04 00
Chowkidar 02 00
Mechanical Helper 02 00
Mechanics 03 00
Office Sweeper 00 00
Ants Electrician 01 00
Sanitary Inspector 03 01
Conservancy Supervisor | 03 00
No. of Tippers "1 06 00
No. of Trucks 06 03
Septic Tanker 01 00
Drivers 12 03
Total 409 65

Source; Shillong Municipality Board and Cantonment board office record 2007-08.
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Figure 6.1 Cantonment Board

6.2 Administrative Set-up:

Chief Executive Officer, who is basically a sanitary Engineer, heads the solid waste
management department in Shillong. The Municipality is broadly divided into Twenty
Seven Wards (South and North), each under an Assistant Executive Engineer. On the basis
of functions, the department consists of ten sections namely, Administrative (General)
Department, Establishment (Building) Department, Collection Department, Licensing
Department, Assessment Department, Birth and Death Registration Department, PWD, N.R.
and U.P.A. Cell, Water Works Department, Health and Sanitary Department, etc (Table

6.1).
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Table 6.2: Different Categories of Workers Involved in Refuge Collection

SLNo. | Categories No. of Workers
Refuse Collection crews (sweepers, helper) | 314
Lorry/Truck Drivers 12
Lorry Attendant full time 37
Lorry Attendant part time 17
Mazdoors full time 47
Mazdoors daily wages 14
Head Zamadar 07
Skilled (Mechanic) 08
Conservancy Supervisor 03
Others 15
TOTAL 474

Source: Shillong Municipality board and Shillong Cantonment board office record (2007-08).

The SMB and SCB engaged (409 +65) 474 persons (2003-04) distributing among the

different categories as shown in table 6.2

6.3 Unit of Conservancy:

The city of Shillong is divided into five zones, each comprising of few divisions. A
conservancy inspector manages the waste collections in each division. Under the
responsibility of the concerned division’s Junior Engineer. The conservancy inspectors
inspect the work of the refuse collection crews and street sweepers. To coordinate the work,
there is a conservancy supervisor at the unit level. 314 workers carry out (Table 6.2) the
refuse collections in this zone/division, i.e., 61 percent of the total workers engaged in the

city’s solid waste management.
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Table 6.3: Zone Wise Distribution of Dustbins within the Municipality in Ratio to

Population (2001)
Zone | Ward Name Number | Open | Total Number of
of bins | spot population | population in ratio

to a dustbin
Zone | Police Bazar, European |35 7 20749 592.82 persons : 1
A ward, Nehru colony Dustbin
Zone | Kenchestrace, bishnupur, 30 9 26362 878.7 persons : 1
B Rilbong, Madanlaban, Dust bin

Lumbaring laban

Zone | Mawkhar, Wahinghdoh, | 14 6 19318 1379.8 persons : 1
C Riatsumthiah, Jaiaw Dust bin
Zone | Laitumkhrah,  Dhankheti, | 26 13 31498 1211.4 persons :1
D Malki, Cleeve colony dust bin
Zone | Upper and Lower | 00 00 34949 NA
E Mawprem, Quallapattey
Total 105 35 132876 1265 persons :

1 Dust bin

Source: Final report of NEERI (1991) “Planning for Solid Waste Management at Shillong “Sponsored by
Department of Urban Affairs, Govt of Meghalaya.

6.3 (a) Unit Conservancy (Shillong Municipality area): collect the refuge at different
zones under a supervisor,

Zone ‘A’ Consisting of Police Bazar, Jail road and Nehru colony. This zone having 35 dust
bin and 7 open spots from where solid waste is being collected in daily basis. This zone
supports a population of about 20749 persons hence on an average 592.82 person share a
dust bin for disposing of the waste (Table 6.3).

Zone ‘B’ Consisting of Kenches’ trace, Bishnupur, Rilbong, Madanlaban and Lumbaring
laban. This zone has 30 community bins and 9 open spaces for dumping of its waste. This
zone supports a population of 26362 persons hence an average 878.7 petrsons share a

dustbin.
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Zone ‘C’ Consists of Mawkhor, Wahingdoh, Riatsumthiah and Jaiaw Has 14 community
bins and 9 open spots where all the types of solid wastes are disposed. This zone supports a
population size of 19318 persons hence on an average 1379.64 persons share a dust bin.
Zone ‘D’ Consists of Laitumkhrah, Dhankheti, Malki, Cleeve colony having a population of
about 31498 persons. This zone has 26 community bins and 13 open spaces for solid waste
disposal. Hence an average 1211.4 persons share a dust bin.

Zone ‘E’ Consists of Upper and Lower Mawprem and Quallapattey with a population of
31498 persons has no access to dust bins within the localities. Due to lack of dust bin most

of the localities finds dump the waste into the streams and drains of their area.

6.3 (b) Cantonment Board:

The Cantonment Board consists of 60 dust bins ( 40 dust bins with in the army area,
10 dust bins in the cantonment area and 10 dust bins in Jhalupara areas. Every day wastes
are collected from approximately 30 dustbins hence every alternative day the dust bins are
cleared. Shillong Cantonment Board maintaining their own expenditure. They have one
open body lorry and two mini open body tempo lorry in which they are collecting their

garbage and disposing to mawiong dumping site.

6.4 Truck Transport:
Shillong Municipality has 7 open bodied trucks and 9 hydraulic tippers and 2 three
wheelers are used for waste collection and carrying it to the dumping sight. Truck transport

is in the charge of mechanical engineers, to look after the workshop and truck traffic
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administration. Two supervisors, who manage the maintenance of workshop, and traffic
flow, assist the assistant mechanical engineers. The supervisors supervise the work of skilled

workers and truck drivers. These 18 trucks together employ 11 truck drivers.

6.5 Disposal:

A separate Assistant Executive Engineer controls the disposal activities at disposal
sites. Each one of these are looked after by a Junior Engineer. To assist and coordinate the
work of these Junior Engineers, there is a team comprising of landfill supervisors, compost
plant supervisors, technicians, skilled labourers and workers who unload the refuse. There
are two landfill disposal sites at one compost plant in the city at present. The disposal sites
are located at Mawiong and Marten and two aerobic compost plant capacity 100 TPD being
in the existing dumping sites. These disposal sites are located outside of the Shillong

Municipality. These disposal sites employ a total of about 30 skilled and unskilled workers.

6.6 Administrative Unit:

A Chief Executive Officer has been appointed under the direct control of the city
solid waste management department, the superintendent who supervises all the clerical work
involved in solid waste management of the city. About 27 clerical staff assists him, at the

various stages of the administration.
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6.7 Manpower:

During the last 30 years (1973 to 2003), the number of staff has marginally
increased. At present they have roughly 314 sweepers (Table 6.2) only which compared to
the national level is one of the least employed. It shows that poor manpower, which shows
the shortage of manpower on the part of the Board, has also fallen short of the successful
implementation of the existing system.

At zone-wise refuse collection, persons employed for refuse collection per 1000
population have been calculated, in order to arrive at the ratio of man power provision. On
an average, the city employs 2 workers for refuse collection, which is much lower than the
national average of 4 workers per thousand populations (CPHERI, 1974, Supreme court
Interim report on SWM June 1998). Within the city, the ratio of manpower provision varies
widely (Table 6.3), from less than one (0.5) person in one ward to as high as 2 persons in
other ward. A general trend apparent is that the spatial pattern of man power provision
closely resembles the pattern of refuse generated and pickup density. Man power provision
is high in the densely populated, city core area and decreases towards the less densely
peripheral zones. It is computed that over all municipality the refuse collection crew collects
on an average 100 metric tonnes of refuse daily, which again is below the national average
(250metric tons/day) the low average is mainly because nearly 50 percent of the waste

generated in the city is left uncollected.
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6.8 Cost and Finance:

Given satisfactory standards for the protection of health and environment, cost will
always be the criteria of choice of waste disposal methods. It is necessary, therefore, to
consider the probable, comparative cost of the main system. Since 1991, the Municipality
has incurred 12 to 15 percent of its annual expenditure on solid waste management and it
has always been the third largest item in its budget, after administrative management.

Table 6.4: Annual Expenditure of Shillong Municipality Board and Shillong
Cantonment Board (2007-08)

Employers SMB SCB

Drivers 1260875 216000

Lorry attendants 2977022

Sweepers 9186818 2160000

Fulltime Mazdodar 3703436 120000

Parttime Mazondar 928416 Nil

Mechanics 292872 Nil

Head Jamadar 657995 Nil

Office Labours 1378020 504000

Sanitary Inspector/ 1477932 432000
conservatory supervisor 144000

Vehicle maintenances | 401922 150000

Total Expenditure 2,22,65,308 | 32,72,400
Revenue collections 2,18,18,693 | Data not available
Deficit 4,46,615 | Data not available

Source: Shillong Municipality board and Cantonment board office Record 2007-08

6.9 Refuse Storage:

All the steps in solid waste management are related to the efficiency and
effectiveness of collection are interrelated to the methods of household (or) communal
storage (Cointreau, 1982). Briefly, two types of storage are common in Shillong (a)

household storage and (b) communal storage.
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6.9 (a) Household Storage:

Household storage refers to the waste generated by a household and stored in a
container within the house premises. In Shillong households, a combined system of
collection is in practice, and all kinds of refuse are stored in a variety of containers such as
cardboard cartons, plastic bags, bamboo baskets, tin, iron (or) plastic buckets are mostly in
use. The method of storage, the type and capacity of containers used by different socio-

economic groups are dealt within detail in Chapter (IV) Four.

6.9 (b) Communal Storage:

Quite, commonly the household waste one thrown indiscriminately into the street
most part of the city is not having proper communal storage bin. Therefore, people are
throwing along the roadside. These communal storage sites are a nuisance to the people who
live nearby but they could be eliminated only with the universal use of household bins, a
solution that may not be practical in some areas.

Only one type of stationary widely used in Shillong. The municipality only in few
areas that are either masonry built at selected points, or cylindrical reinforced cement
concrete tubs without bottoms provides stationary units. A majority of the community also
uses concrete bins of various capacities.

In general, the stationary units are not advisable, because the wastes are quite often
strewn around the site, by animals and people (rag pickers). Many residents do not properly
deposit their household waste into them. Flies and other disease vectors often breed in them

when the containers are left open.
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6.10 Street Dustbin Storage:

Dustbins are essential if the waste generating behaviour is to be controlled (Bhinde,
1976). Metallic dustbins are not in use in Shillong, mainly because of the high moisture
content of the refuse and because the rotting organic matter in the refuse leads to metallic
corrosion. Hence only storage bin made of concrete and having a 100-litre capacity are
generally used few selected area fixed. Municipality constructs all these cement structure,
however, portable units such as large street drums containers which are liftable, are also
used in marketing area, like Bara Bazar. The municipality do not provide bins to all the area,
expect few places. Field investigation revealed that the placements of dustbins are often not
within the reach of all the households for whom they are meant. Their spacing varies from
division to division, ward to ward so most of the residents throw their household refuse near
the street corner. Most of the areas do not have proper dustbin. There are fewer areas like
Rynjah, Lower Rynjah, Nongmynsong, Happy valley, Assam Bazar, Madanrting,
Nongthymmai, Mawlai and even the Municipality areas do not have dustbins at all. Usually
people dump all the garbage along the roadside and burn them.

The inadequate provision of dustbins is mainly due to low production of dustbin by
the Municipality Corporation. Under Section 195 of the Shillong Municipality Act, the
municipality must provide dustbins in each ward and areas, but the response has been very
poor. The mere provision of dustbins does not ensure their proper utilisation. In most part of
the city, no receptacle for the storage of refuse was used. Stationary concrete dustbins were
found damaged in many placed. Damaged dustbins formed a part of the refuse thrown

indiscriminately around it and the very purpose for which the dustbins were provided has
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been lost. Rag pickers collecting rags, paper, etc. take the refuse out of the dustbins and
leave it outside after collecting whatever they want. It is also a common sight to see dogs,
and cats seeking food crumbs from the garbage and they contribute their share in scattering
the refuse. Where the dustbins are located on the sidewalks in business centres, the

pedestrians avoid them and instead walk along the middle of the busy thoroughfares.

6.11 Waste Accumulation and Street Cleaning:

The streets are usually cleaned after the collection of wastes are swept and heaped or
deposited into the dustbins nearby. However, the cleaning or sweeping of street is “a simple
and humble occupation that rarely requires technical interest” (Flintoff, 1976 and
Mukherjee.R 2002). Cities like Shillong spend nearly half their solid waste budget on street
cleaning. Much of the cleaning work arises directly from failures in public behaviour, on the
part of the people (public) such as indiscriminate littering of the streets. A high proportion of
the street waste remains uncollected, due to the inefficient refuse collection (Subramanian,
1985). The street wastes of Shillong city are of three main categories (a) Natural wastes, (b)
road traffic wastes, and (c) behavioural wastes.

Natural wastes include fallen leaves, blossoms and seeds of roadside trees and plants.
Road traffic wastes include vehicular deposits of oil, rubber and mud and in-addition there is
the accidental spillages of vehicular load. At large construction sites, the excavated soil or
demolished materials is often, removed and dumped along the sides of nearby roads.

The main sources of street waste is litter thrown by pedestrians and households and

shop wastes swept or thrown out of private premises instead of being stored in containers.
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Human spittle and excrement of domestic pets also form a part of street wastes; dust
contaminated by dried spittle and excrement is a serious health hazard. The cost of removing
wastes scattered in the streets is much higher than the cost of collecting similar wastes

placed in containers such as domestic dustbins (or) other containers.

6.12 Manual Street Cleaning:

The streets in Shillong city have two distinct paved surfaces. The highways for
vehicular traffic and footpaths on the both sides for pedestrian. The footpaths are slightly
elevated and are separated from the highway by a kerb and a channel, which is the lowest
part of the road. The channel serves as a drainage outlet during rains; it is provided with
drain for the water to reach the main underground drainage system. Generally, in a hilly
place during rainy season, all the water drain to the lowland. The surface of the highway is
seldom swept because the turbulence caused by fast traffic blows the dust and litter away
from the crown of the road and deposits it in the channel. Thus, street sweeping in Shilling
city has to be performed by cleaning both footpaths and channels. Footpath wastes are
mainly light litter and a little dust in the channel, however, the proportion of dust and heavy
wastes is usually greater.

In Shillong city, the Municipality employees and cantonment Board employees
sweep 60 percent of the roads and streets manually. The sweepers are equipped with brooms

and shovels. The brooms used in Shillong city are of two types: (a) those consisting of the

midribs of the coconut leaflets and (b) long handled wooden brushes with the brooms. The
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street wastes are collected into small heaps, which are then removed in baskets and dumped
into the dumping site.

The sweeping is usually done by a team of 3 to 4 persons who adopt a division of
labour between them — sweeping, collecting and dumping the refuse into the vehicle.

Mechanical sweeping is completely absent in Shillong city. The sweeping
normally/generally precedes collection of waste, and is done during the daytime. Most of the
city’s main places like busy market and business areas are cleaned only during daytime.
Sweeping is done in the day time in two shifts, i.e., 6 to 10 am and 12 to 2 pm due to lack of
manpower ?. They are unable to cover all the areas in a day but in practice, only 50 to 60

percent of this length is covered because of inadequate manpower.

6.13 Collection Operation:

Solid waste collection, in the process of picking ups from many storage locations the
discards of waste of a community and haul them to a processing or disposal site (Wilson,
1977, and Bhattacharya.U, 2001)). As the generation patterns become more widespread and
the total quantity of wastes increases, the logistic problems associated with the collection
become more complex.

Solid waste collection in the city can be divided into unit operation such as “pick
up”, “haul”, “on-site” and “off-route”; together, they constitute the total labour requirement.
In studying the collection operation, it is important to understand the various functional

elements and infrastructure available for refuse collection and these include also the mobile
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refuse collection squad, refuse collection vehicles, frequency of collection and collection

hours and trips.

6.14 Refuse Collection Vehicles:

The refuse collection system in Shillong city has been only a slight improvement in
the vehicles of refuse collection mainly due to the constraints imposed by socio-economic
and physical conditions.

Two types of refuse collection vehicles are widely used. They are (a) 7 Ordinary
open body truck (b) 9 hydraulic trucks and 2 Three-wheeler autos. All these municipality
vehicles can pick up solid waste within the municipality area and carrying about 100 metric
tons of solid waste to the dumping site at Mawiong. The cantonment board look after
Civilian area of Jhalupara and defence area. Cantonment board has two trucks to handle the
waste. The board collect the waste manually everyday and handle 15 -18 metric tons of
waste every day disposing at mawiong. The trucks are used in the street and broad roads
with the advantage and the truck are used where the vehicles can move quickly.

Trucks are used, to not only collect refuse from the roads, commercial and market
areas but also carry the refuse collected by truck to the disposal sites. More than 60 percent
of the collected refuse, is handled by trucks, either from the transfer stations (tipping
platforms), or directly from the various divisions. There is only one type of open body
without facilities used for collection of refuse in the city. Open body trucks handle more

than 60 percent of the refuse.
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At present 7 ordinary trucks, 9 hydraulic trucks and 2 Three wheelers are being used

for refuse collections.

6.15 Frequency of Collection:

The frequency of collection is an important factor, which fixes the operational
changes of the cleaning department. It has a direct relationship with cost. With more
frequent collection of wastes, the cost of collection will also increase.

In cities like Shillong, solid waste cannot be stored for any length of time and
therefore frequent collection is essential. The frequency of collection depends on whether it
is a separate or combined system of refuse collection. In Shillong, the frequency of
collection varies from once daily in some areas to once in a fortnight in a few others. The
major areas and roads, markets and areas of commercial establishments like Police Bazar,
Bara Bazar, Laitumkhrah and Cantonment areas are generally, cleaned once daily. In old
residential areas with dense population such as Jail Road, Laitumkhrah, European Ward,
Police Bazar, Mawprem and Mawkhar, the collection is once in a day.. In Institutional areas
such as, Laitumkhrah, DonBosco, Fire Brigade and Laban, are alternative days. The
frequency is very low in the peripheral zones (Non Municipality) of the city like Umpling,
Rynjah, Nongmynsong, Mawlai, Madanrting, Nongthymmai, etc. These areas not come
under municipality. After Aus-Aid project these areas are cleaned twice in a week with the
help of Urban Affair Department. These areas are looked after by the local MLA /head man

in these five urban units.

168



6.16 Collection Hours and Trips:

Every day 12 trucks from the truck depots roll out for refuse collection on all
working days except on Saturdays, Sundays and some public holidays of national
importance. When the crew work in the morning only, on an average, the trucks carry about
100 metric tonnes of refuse per day. The refuse collection crew collect the waste daily in a
main busy place and other places they used to collect in alternative days. The crew may
change the routes for their convenience. Hence, there is no systematic routing pattern. With
the refuse collected, they go to the nearest tipping platform and transfer the refuse into the
waiting trucks, which carry the refuse to the disposal sites. Open type trucks have mostly

four (or) five men in the collection crews.

6.17 Pick-up Operation:

“Pick-up operation” refers to the process of lifting and loading the refuse heaps at the
collection points on the refuse carrying vehicles. The pickup operation consists of two
components — one is the pickup density and the other is the pickup time. Both are considered
important as governing factors of refuse collection, for the efficiency of refuse collection in
an area is measured by means of pickup density and pickup time.

The pickup density of an area may be, expressed by the number of containers
(dustbins) for each kilometre of road or street length. In the absence of dustbins on all the
roads and individual containers in household in Shillong, the number of houses for every
kilometre of road length is taken as the measure of pickup density. This is based on the fact

that each household collects its own garbage and dumps it at convenient points along the
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roads or streets, from where the collection crew pickup for disposal. The spatial patterns
pickup density within the city varies widely. In the very densely populated areas such as
Laitumkhrah, Police Bazar, Bara Bazar market area, and Mawkhar etc. shows comparatively
high pickup density. The sparsely populated areas of the city and peripheral zones have a
low pickup density. The areas of high pickup density correspond closely with the areas of
high population density and the areas of large quantities of solid waste collection and vice-
versa. Broadly speaking, the high pickup density of the city core declines gradually towards
the periphery as in the case of population density and the quantity of solid waste collected.
The pickup time is the length of time taken to remove the contents of the first dustbin
at the first collection point to the last bin from the last collection point. The pickup time

expressed in man — minutes per tonne of refuse collected (Wilson, 1977).

6.18 Haul Operation:

The haul operation is the conveyance of refuse from the collection route to the
disposal site. It is a non-productive activity, which includes the ‘haul distance’, haul period’
and ‘off routes’.

The haul distance is the distance travelled by the vehicle from the depots to
collection points and to disposal sites. The number of trips made by various types of
collection vehicles is not the same as some make two trips and others only one trip in a day.

‘Off route Operation’ of the unit includes all the time spent by the collection crew on
activities such as breakfast, coffee/tea, resting, minor repairs to the collection vehicles and

discussions with supervisors and inspectors during either collection or haul operation.
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6.19 Transport:

Shillong Municipality does not have proper tipping platform; the refuse is transferred
manually to the trucks. The trucks carry the refuse from the disposal site to the dumping
ground. Shillong Municipality and peripheral areas do not have proper disposal facilities. So
the local residents dump the refuse directly into the nearest dumping site (or) in

unauthorised low lying areas, Thereby creating serious sanitation problem.

6.20 Treatment and Disposal:

Better refuse treatment and processing techniques are needed to improve the
efficiency of the operations and to recover usable materials and energy. Though a variety or
techniques are currently available in the country, none of these are adopted in Shillong city.
Materials and energy recovery is not done mainly because the city refuse contains a very
low percentage of recoverable materials. The reason for this is that most saleable and
recoverable materials are retained either at the sources or by the waste generators with the
rag pickers handling most for reuse or resale. However, a part of the refuse is converted into
compost. This is being the only refuse treatment method adopted in Shillong. The disposal
system is still the conventional landfill dumping at marten in Mawiong; an area located
about 6 km north of the city. In order to comply with the direction of the honourable
Supreme Court, Aerobic Compost Plant of capacity 100 TPD is being set up in the existing

dumping site.
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Plate No-2 MUNICIPALITY Open Dumping Site, Marten



6.21 Disposal Operation:

In the recent past, there have been many improvements in solid waste disposal
methods, but in Shillong however, the dumping in open, low-lying areas remain the main
method of disposal.

(i) Open Dumping:

Roughly, of the total 120 metric tonnes of solid waste collected, waste is now
disposed in dumping grounds owned by Municipality Corporation at Marten in Mawiong, an
area located about 6 km north of the city on the Shillong — Guwahati highway.

(i1) Composting

Composting is the biological conversion of organic solid waste to produce a brown,
peaty stable material, the main constituent of which is humus. Organic matter is a major
constituent of domestic refuse (44 %) which is therefore ideal for conversion into organic
fertilizer by composting. This has long been in vogue in the city, as an economic method of

refuse disposal.

6.22 Sanitary Facilities:

The Shillong Municipality Board has been in existence for more than 100 years.
Garbage management is one of the obligatory functions of the Board within the Shillong
Municipality area. The Board recently introduced the point to point collection system in
order to do away with the immediate storage/dustbin system, whereas the disposal system is

still the conventional land fill dumping at Martin in Mawiong.
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6.23 Sewage System:

Due to the rugged terrain and undulating topography, underground sewage systems
do not exist. The disposal of night soils are by way of individual or common household
septic tanks and in some areas, pit latrines are still in use. The roadside drains take care of
the storm water as well as sullage from the developed areas. These roadside drains convey
the wastewater by way of gravity to the natural drainage channels of the area, which are
usually the 2" and 3" order tributaries of the two stream of the city, viz., the Umshyrpi and

Umkhrah streams.

6.24 Problems of Garbage Management in the City:
Due to lack of proper solid waste management plan, people’s awareness and limited
resources of the board, the problems of solid waste management still exist which can be

outlined as follows:

6.25 Problems of Collection:

Lack of proper routing plan of the present system, resulting in mistiming between the
general public and the Board’s vehicles. Some areas are not covered regularly under the
present system due to inaccessibility and narrow approaches, resulting in the use of dustbins.
These intermediate storages are usually overflowing, as they are not serviced regularly.

People are still throwing their wastes (including infectious waste) in open areas, streets,
nearby drains and streams resulting in choking, pollution and flooding of the drains or

streams.
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The shortage of manpower on the part of the Board has also resulted in the

unsuccessful implementation of the existing system.

6.26 Problems of Transportation:

The garbage that is collected from the houses (or) dustbins are transported by trucks
to the dumping place. All these do not cover the garbage during transportation causing
severe health hazards, air pollution, and spillage and creating an unpleasant sight.

The shortage of vehicles and especial smaller vehicles for narrow roads has mostly
hampered the day-to-day work of the Board and also leave many areas inaccessible by

trucks uncovered under the present system.

6.27 Lack of Scientific Disposal:
Lack of scientific disposal technique has cause, severe environmental degradation
and also deprives the Municipal Board from generating the revenue from the garbage

collected.

6.28 Lack of Public Awareness:
Last but not the least, the lack of public awareness regarding the necessity for proper
disposal of garbage in the past and present system of solid waste management proved in

effective / inefficient.
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6.29 Summary of Findings:

1)

2)

3)

4)

The basis of effective solid waste management and decision-making is reliable,
provided information is available on the existing system being managed (Shelat,
1976), Mukherjee (2002). A major requirement in the design and development of a
satisfactory management system is an in-depth knowledge of existing management
studies. It has a variety of uses relating to technical decisions, operation, and
economic feasibility of alternatives, improved or unique system for collection,
transportation, disposal and resource recovery (APWA, 1970). In this chapter, an
inventory is being made to study the existing solid waste management and practices
in Shillong city.

The municipality was constituted in 1910. The population of Shillong municipality
area, which was 87,659 in 1971, rose to 1, 32,876 in 2001, increase in three decade
being 45,217. The total municipality area of the town is 10.36 sq. km., i.e., there has
been no extension of municipality boundaries, for forty years. The last municipal
election was held in 1967 and election has not been held on the ground of fresh
delimitation of wards. The municipality continues till today under the control of a
chief executive officer.

At the state level, there is a municipal administration department in the secretariat,
and one secretary of urban affair who is looking after the administration of urban
local Government.

A study in “micro-politics” by Bhattacharya U. (2001) shows that there has been

both stagnation and status quo in the municipal administration of Shillong. Nowhere
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)

6)

7

8)

in India can one find that the elections for the municipality has not been held for
forty (40) years in Shillong municipality. It leads to a poor performance of the
municipality in almost every aspect of civic life.

There was a large influx of population into the city between 1981 and 2001 (an
increase of 65.2 percent) and also the inclusion of new sub-urban area within the city
limits has increased the responsibilities of the municipality. There is a corresponding
increase in the output of rubbish in the city and therefore, the municipality faces
severe problems.

The municipality does not provide bins in all the areas. Field investigation revealed
that the placements of dustbins are often not within the reach of all the households
for whom they are meant. Their spacing varies from division to division, ward to
ward; due to inadequate provision of dustbins most of the residents throw their
household refuse in street corners. Most of the areas do not have proper dustbin.
Under Section 195 of the Municipality Act, the Shillong municipality must provide
dustbins in each ward and areas, but the ground reality does not show total
compliance.

The main sources of street waste are litter thrown by pedestrians and households and
shop wastes swept or thrown out of private premises instead of being stored in
containers. The cost of removing wastes scattered in the streets is much higher than
the cost of collecting similar wastes placed in containers such as domestic dustbins

(or) other containers.
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9) There is only one type of open body truck without facilities used for collection of
refuse in the city. It can handle only 60 percent of the refuse. The garbage that is
collected from the houses (or) dustbins is transported by trucks to the dumping place.
All these do not cover the garbage during transportation causing severe health
hazards, air pollution, and spillage, creating an unpleasant sight.

10) Shillong Municipality does not have proper tipping platform; the refuse is transferred
manually to the trucks.

11) Shillong Municipality and peripheral areas do not have proper disposal facilities. So
the local resident’s dump the refuse directly into the nearest dumping site (or) in
unauthorised low lying areas, thereby creating serious sanitation problem.

12) Better refuse treatment and processing techniques are needed to improve the
efficiency of the operations and to recover usable materials and energy at the source.
Though a variety of techniques are currently available in the country, none of these
has been adopted in Shillong city. The disposal system is still the conventional
landfill dumping.

13) Lack of proper routing plan of the present system has resulted in mistiming between
the general public and the Board’s vehicles. Some areas are not covered regularly
under the present system due to inaccessibility and narrow approaches, resulting in
the use of dustbins. These intermediate storages are usually overflowing, as they are
not serviced regularly.

People are still throwing their wastes (including infectious waste) in open areas,

streets, nearby drains and streams resulting in choking, pollution and flooding of the drains
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or streams. The shortage of manpower and vehicles, especially smaller vehicles for narrow
roads has mostly hampered the day-to-day work of the Board resulting in the unsuccessful

implementation of the existing system.
14) Lack of scientific disposal technique has caused severe environmental degradation
and has deprived the Municipal Board from generating revenue from the garbage

collected.
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CHAPTER - VII

Conclusion

7.1 Summary:

With accelerating urbanisation in India, the country may witness significant changes
in the manner in which the urban centres of the twenty-first century are organised, both
quantitatively as well as qualitatively. As a high-density, large-populated country, the choice
for greater urbanisation both by way of rural transference of population as well as a by-
product of industrial/service sector growth, is but inevitable and in a way necessary to
unburden huge rural masses without either a resource base or economic opportunities for a
better life in rural areas. Part of this process will bring in positive results in life-style
changes in the population and part of it will be a number of negative consequences arising
out of this surge in urban population--the crucial question, inevitably, will be the quality of
the urban environment.

The current study precisely tries to address the issue of urban environment,
particularly the problem of solid waste management in the sprawling urban agglomeration of
Shillong in the State of Meghalaya, India, perched at an altitude of 5000’ above the MSL
and spread over a vast sprawl of 74 sq. Km. area with an estimated current population
(2009) over 500,000. The city consists of 7 urban units including two statutory townships of

Shillong. The city was known for its salubrious climate and cleanliness during earlier days.



With rapid rise of population (of the UA) and major part of the urban agglomeration being

outside the statutory townships, the quality of urban environment has deteriorated visibly—a

major component of which has been the issue of solid waste management of the city. This

study, therefore, tries to identify the seriousness of the problem, its causative factors as well

as the management practice, which undoubtedly need substantial improvements.

The broad findings of the study can be summarised as follows:

1)

2)

3)

One of the issues that comes to the fore is the gross under-enumeration of
population of the UA, particularly the Shillong Municipality during 2001
population census (Chapter III). Once the overall population indicated is far below
the actual, the Municipal authorities and the concerned (state) Government
departments allocate funds and work accordingly on a lower scale, which results
in poor quality and management of solid waste that is to be properly disposed.

In Chapter V, the study indicates even the estimates of per capita solid waste
generation/ day (NEERI study, e.g.) is a gross under estimation (270 gram/day) as
against the actual estimates (based on field works) of 450 grams/day, which leads
to a far larger quantity of solid waste generated in the city.

Further, the estimates of income elasticities of solid waste generation indicate that
as income rises, there is a disproportionate rise in solid waste generation by
households. Therefore, taken together the three points above, the municipal and
government managers provide gross under estimations of solid wastes generated
and the type of resources and management conditions required, leading to serious

under performance of the concerned agencies.
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4)

5)

6)

7)

Being the State Capital, it is the busiest administrative centre in the state. It also
serves as one of the main commercial and institutional centre of the entire North
Eastern Region. At present, the development of residences has spread in all the
three directions along the major arteries namely, towards Mawiong in the north,
upper Shillong to the southwest and towards Madanrting in the southeast (Table
3.2).

The land use pattern of the city also indicates serious imbalances. Shillong
municipality has only 56.62 hectares, i.e., over 5 percent of the Municipal area
under commercial use. The total area under administrative use is 117.93 hectares
or over 10 percent of the total municipal area. The administrative area is
concentrated in localities around Barik, IGP, Lower Lachaumiere (European
Ward).

Among the residents of Shillong, majority of the people (43 percent) dispose off
their household waste at least once in a day whereas 48 percent dispose off twice a
day (Table 4.12). As regards the nature of disposal of waste, bulk of the
respondents (54.4 percent) disposes off its waste in the open space (Table No
4.16) of the backyard of their houses. About 21.6 percent of the respondents use
municipal or outdoor collection sites for disposal. This means that only about one-
fourth of the respondents use facilities provided by Shillong Municipality for the
collection of waste.

Only 27 percent of the citizens state that the Municipality collects wastes on a

daily basis. In all probability, this section of respondents (Table 4.17) lives in the
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8)

9

10)

11)

main residential areas. Interestingly a significant 23 percent of the respondents
have no regular access to this service whereas 21 percent availed the same only
once in a week.

Most of the solid wastes (63 percent) is generated from the households,
particularly food wastes. According to the study, 261 Kg of wastes are generated
from a total of 125 sample households whose population is 583. This amounts to
nearly 450 grams per person per day. This is more than the average waste
generated by an Indian, which is 370 Gram (World Bank, 1982) per person per
day

From the Table 4.21, it has been observed that more than 50 percent of the
respondents burn the yard waste, especially several times a year during the dry
season, while about 31.72 percent dump the waste either in the backyards of their
houses or nearby nullahs and natural drainages, in which city abounds, leading to
shrinkage of the drains and pollution of the limited water bodies. It should be
checked

The table 4.23 shows that an overwhelming 84 percent of the respondents think
that the problem of solid waste management in Shillong is a serious one and that it
requires better management.

The efficiency of conservancy services in the city is also reported to be poor or
very poor (81 percent). Conversely, only 19 percent appears to be satisfied with

the services (Table 4.24).
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12)

13)

14)

15)

Almost the entire respondents (95.08 percent) report no access to dustbins/
dumping site in close proximity within the localities provided by the municipality.
It’s only a dismally low 4.92 percent of the people who report of availing this
facility. This reveals the slack of attitude of the municipal regarding the issue of
sanitation (Table 4.25).

The Table 4.33 shows that most of the commercial waste (100 percent) is
dumped at some nearest points or simply left in front of the shops to be lifted by
the conservancy staff next morning. There appears to be no specific municipal by-
laws in management of solid waste in commercial areas at Shillong. The
containers used for collection and storage of the solid waste are not very different
from those used in residential areas. Card board boxes are preferred by
63.3percent of units, 18.2 percent use baskets; the establishments make their own
arrangements, as per their own convenience (Table 4.34).

Almost 36 percent of the establishments deposit the garbage in collection points
outside their immediate locale, 27.3 percent of the shops choose the open space
behind their establishments and 18.2 percent use street dustbins (4.35). There is
apparently no system of accountability on part of the owner/management of the
commercial establishments for collection and disposal of the solid-waste, nor any
specified method that addresses the issue.

Most of the commercial wastes are removed by the municipality as well as by
their own labourer (Table 4.37), 64.3 percent of the waste is removed by the

commercial establishments and 35.71 percent by the municipality. Ninety percent
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16)

17)

18)

19)

20)

of the refuse is collected daily and only 10 percent is collected on alternative days
by the local authority (Table 4.39).

In 20 percent of commercial establishments, the waste is re-traded/ recycled,
especially of metallic materials, cardboards and other packaging materials
depending on the natures of goods and services dealt by the particular
establishment (Table 4.40).

Most of the institutions widely use different types of containers like plastic bucket,
tin, bamboo made basket, cardboard for storage (Table 4.45). Plastic container
accounts for 79.6 percent, followed by tin 18.5 percent. The size of the containers
ranges from 5 to 20 litres.

Most of the Educational Institutions follow different methods of disposal of their
solid waste (Table 4.46); 54 percent by burning and 46 percent dumping the waste
at designated places.

The study has found that 93.3 percent of the (Table 4.54) hospitals use plastic
containers for refuse storage and others use tin and metal bins and concrete bin for
outside refuse storage. Carrying waste by hand is the primary means of waste
disposal and in most of the hospitals mechanical system of refuse handling is very
rare.

Most of the hospitals dispose their waste in different ways: 38.46 percent dispose
at common storages in the hospital, 15.38 percent at curb-side collection points,
15.38 percent at street-side bins and 30 percent at open spaces around the hospitals

(Table 4.55).
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21)

22)

23)

24)

Medical residues/wastes are generally mixed with other wastes, which are
contaminants (Table 4.56). 57.14 percent of the waste removed by the hospital
authorities, 28.57 percent of the waste is removed by the municipality, and only
14.29 percent waste is removed by the Cantonments Board (Military Hospital).
The types and quantity of solid waste in SUA from different sources, as it is
generated on a day-to-day basis and on the basis of sample data collected from
selected localities. Types refer to classification of waste by material types,
principally, (a) Paper and allied products, (b) Plastics, (c) glasses, (d) Tins and (¢)
Miscellaneous materials. Quantity refers to quantity of waste generated by
sources, like households, commercial establishments, institutions and hospitals &
medical centres as special cases, because the waste they generate are contaminated
and needs careful and specific handling by law. It is important to measure the
density of solid waste for different part of a city or an area. Density of solid waste
refers to the total volume of refuse estimated for one cubic metre (m>) when refuse
in disposed off in sanitary landfill or open dump.

It was observed during the fieldwork that among the different tribes and non-
tribes of the majority people comes under different income groups. The share of
20.8 percent Scheduled caste 20.8 percent, 29.2 percent of scheduled tribe and
others 50 percent of the people comes under Non-tribes.

Table 5.2 shows that nearly 75 percent of the food wastes are generated from the
(households) low-income group, as well as 62.60 percent of the high-income

group, but middle-income group produce only 58.7 percent only. Regarding non-
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25)

26)

food waste nearly15.80 percent high income group, 12.08 percent middle income
group and 10.9 percent of low income group generate Non-food waste.

As regards the nature of disposal of waste, (Table No.5.4) majority 54.4 percent
of the respondents have reported that they dispose off their waste in the open
space of the backyard of their houses. About 21.6 percent of the respondents have
reported that they use municipal or outside collection point for disposal of their
waste. It can be nearly % of the respondents use facility provided by Shillong
Municipality for collection of waste.

Regarding the commercial waste, it is an important component of municipal solid
waste disposal system. There is no data available regarding the exact amount of
commercial waste generated with in Shillong. The general composition of
commercial waste is as follows: 10.32 percent paper, 11.76 percent plastic, 27.84
percent wooden box, 4.32 percent food grain, 3.36 percent tin, 0.84 percent paper
box/cardboard and 41.56 percent rest of others. Total production of different
category of waste produced from 10 commercial establishments was 208 Kg of
waste/day (Table 4.47). The waste generated varies with the size of the
establishments and the types of businesses. The waste generated ranges from 2 to
86 kilograms. In about 8.52 percent of the establishments, it is in between 10 kg to
20 kg /day. However the amount of solid waste generated in the whole market is
approximately 12-24 metric tons per day. Hence 50 percent of the waste generated

per day is not being disposed of by the municipal authorities.
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27)

28)

29)

Regarding disposal and management of bio-medical wastes, it is causing a serious
impact of our surrounding environment. There are 12 hospital / nursing homes, 20
dispensaries/clinics/ pathological laboratories and one veterinary hospital in the
city. The amount of bio-medical waste generated is calculated according to the
standard norms, i.e., per bed/patient/day basis assuming that each patient would
generate on an average about 1 kilogram of waste per day, of which, 25 percent
consists of infectious, pathological and anatomical waste (Table 4.46). Various
category of hospital generate 570 Kg of waste per day in Shillong (CPCB manual
2000).

The financial constraints, institutional programs within the departments, fragile
links with other concerned agencies, lack of suitable staff, and other allied
problems prevent the urban local bodies from delivering and maintaining the
efficient waste management system in this context, if is also necessary to harness
and integrate the role of three other emerging actors in this field—the private
sector, NGO’s and rag-pickers — into the overall institutional frame work.
Non-governmental organization can play an important role in effectively
projecting the community’s problems and highlighting its basic requirements for
urban services. They could help in organising the ragpickers into waste —
management associations / groups under the supervision of the urban local body

and the relevant residents association etc.
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30)

31)

32)

33)

The municipal administration of the city remains much desired. Under Section 195
of the Municipality Act, the Shillong municipality must provide dustbins in each
ward and areas, but the ground reality does not show total compliance.

Another source of street waste are litters thrown by pedestrians and households
and shops since there is no provision of larger container bins in busy commercial
areas. The municipality provides 5 litre capacity way-side bins, which is full in an
hours time and there is no one to empty them. In stead, there could be provision of
large 200/400 litre bins which could be emptied once in the morning and once in
the afternoon. Often citizens are blamed for not having good civic habits, which is
partially true, but absence of alternatives make the shoppers and pedestrians to
throw litter around the streets.

The disposal system of the municipality leaves much desired. There is only one
type of open body truck without facilities for collection of solid waste in the city.
The transportation system, generally handles only 60 percent of the refuse. As a
result, the remaining 40 percent remains accumulating at collection points for
days, often for moths. The open trucks while carrying the waste often spill on onto
the street that may cause severe health hazards, air pollution, and spillage, creating
an unpleasant sight. Shillong Municipality does not have proper tipping platform;
the refuse is transferred manually to the trucks.

The suburban townships (non-municipal) of Shillong Municipality areas do not

have proper disposal facilities. So the local resident’s dump the refuse directly into
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34)

35)

the nearest dumping site (or) in unauthorised low lying areas, thereby creating
serious sanitation problem.

Better refuse treatment and processing techniques are needed to improve the
efficiency of the operations and to recover usable materials and energy at the
source. Though a variety of techniques are currently available in the country, none
of these has been adopted in Shillong city. The disposal system is still the
conventional landfill dumping.

The shortage of manpower and vehicles, especially smaller vehicles for narrow
roads has mostly hampered the day-to-day work of the Board resulting in the
unsuccessful implementation of the existing system. Lack of scientific disposal
technique has caused severe environmental degradation and has deprived the

Municipal Board from generating revenue from the garbage collected.

7.2 Conclusions:

In some respect, what one observes as the solid waste management system in
Shillong UA is not very different from any other Indian cities or even South Asian cities.
However, larger cities and city corporations have devised systems including out-sourcing of
work. However, many of them could do so, because their revenue base is bigger and better.
In case of Shillong, (i) the city is fragmented into seven units with only two having
municipal authorities and therefore, lacks any central authority and command structure.
Moreover, the traditional laws (under provisions of Sixth Schedule of the Indian

Constitution) severely limit the powers of the elected State Government into the
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management of the non-municipal townships. (ii) Second, practically there is no revenue
base of the city and all municipal activities are carried out with grants from State
Government or from Central Government funding. Therefore, it is nearly impossible for the
urban administration to invest in better management practices in the city. (iii) A more
serious problem arises, as pointed out earlier is the very estimation of population of the city
and the quantum of solid waste they generate/day, thereby causing a huge under estimation
of the task of solid waste management by as much as at least 3 times. If there is no true
picture of the problem presented, it is obvious no management practice can be adopted to
deal with the situation, even if there is no funding or man-power constraint. (iv) Further,
there is an absolute lack of citizen’s participation in the municipal affairs, since for political
reasons, municipal elections for SMB have not been held after 1967 (!) How does one
ensure accountability and feedback from the grass-roots level, if there are no representatives
at the municipal level. This has become a critical issue. The solution to this, of course has to
be a political one. (v) It is imperative that the city presents an integrated management of
solid-waste, water supply and drainage where the plans and resources could be deployed
over the entire seven townships, even though their civic administration remains independent
for whatever reasons. (vi) It is important also that NGOs, CBOs and other non-governmental
agencies including companies develop partnership with the government agencies for more
effective management of the city. Some start in this regard was initiated, but over a decade it
remains where it was. Without an effective self-governance system, it is not possible to see

an improved urban management system.
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