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ABSTRACT

Mysore is one of the educational hubs in India. It provides better education to the students from different
parts of India and other countries. Obviously, it is the prime privilege of Mysore to offer good and clean
environment around the year. To record the waste produced from different school and colleges 18 wards
were selected randomly and 55 educational institutes were visited personally during January to April,
2018. The solid waste source, collection, storage, isolation, transportation and disposal practices were
collected by using pre-tested questionnaire. Five type of paper waste, six type of plastic waste and seven
other types of waste were commonly recorded from different schools and colleges. The incompletely used
papers (23.4%), news paper (21.7%), card board sheets (17.6%), challans, waste cheques (14.4%) and
paper cups (22.9%) appeared as bio-degradable waste. The plastic sachets/wrappers (36.9%), chocolate
covers (28.3%), snack covers (26.4%), empty butter milk, sweet box covers, plastic water bottles, juice
bottles and plastic sachets (around 4%) appeared as non-biodegradable waste. The unused food (24.5%),
electronic waste (22.1%), dry leaves (16.2%), unused pencil, eraser (rubber) (15.7%), ink bottles,
laboratory waste and metal waste (around 10%) appeared as other type of waste in educational institutes.
The waste collection methods were not alike. Fifty per cent of the educational institutes have isolated
waste into dry and wet waste and remaining 50% of the educational institutes didn’t practice the waste
segregation. Further, quantity of waste produced per day was considerably varied among the educational
institutes. Further, 68.7% of the educational institutes did use general dust bin for storing the collected
waste and remaining 31.3% of the educational institutes stored the waste in colour coded dust bins.
Further, disposal of waste produced in educational institutes varied considerably. Despite the clean city
status three times, Mysore is still experiencing hardships to control and manage the solid waste at
educational institutes and it demands regular update on solid waste to develop management strategies to
maintain clean and hygienic environment amidst educational institutes in Mysore.
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INTRODUCTION

The solid waste management is one of the most
challenging tasks in India.! The waste is produced due
to various man-made activities at different places in rural
and urban ecosystems in turn causes pollution. Several
researchers®** have reported on various aspects of solid
waste and its disposal, recycling and management
practices in Mexico, Canada, Nigeria, Ethiopia European
countries, China and other Asian developing countries.

In India,™ have explained the solid waste sources,
collection,  transportation, recycling  and its
management.>*%! Have studied the municipal solid
waste and suggested its management in different cities of

India.* Has suggested the solid waste management plan
for Indian megacities.!”® Has reported the issues of solid
waste management at institutions in urban India.l”®! Have
assessed the status of municipal solid waste management
in class | metro cities and class Il towns in India.
However, in Karnataka,’”*®! have studied the solid waste
management in Bangalore.**" Have studied the
municipal solid waste management in Mysore city.
Recently,®*1 have reported the solid waste source,
collection and disposal practices in food supplying
centers (FSCs), health care centers (HCCs) and
residential areas (RAs) in Mysore city. All these
published reports indicated that solid waste disposal
practices in schools and colleges are poor and such
information especially from educational institutes in
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Mysore is wanting. Hence, the present study was
undertaken.

MATERIALS AND METHODS

Study area: Mysore is located in between 11°40' to
12°40" N. latitude and 75°57' to 77°15' E. longitude with
an altitude 770 meters above mean sea level.™™ The city
experiences tropical climate which is characterized by
warmer summer and cool winter season with equable
temperatures. Mysore is third most populous city in
Karnataka, with 82.8% literacy rate. It becomes one of
the educational hubs in India, attracting students from
different parts of India and other countries to provide
better education. Obviously, students expecting clean,
hygienic and pollution free conditions amidst educational
institutes in the heritage city like Mysore.

Methodology: To record the waste produced at different
schools and colleges, pre-tested questionnaire was
prepared by considering the origin, source, production,
collection, storage, isolation, transportation and disposal
of waste at different schools and colleges selected at
different places as shown in Table 1. Out of 65 wards in
Mysore city,®? total 55 educational institutes viz.,
schools and colleges were selected randomly from 19
places in Mysore and their per cent sampling is given in
Table 1. Each and every school and college was visited
personally during January to April, 2018 to collect the
data as per.P*®! Collected data was complied
systematically and analyzed by following standard
methods as per.F®!

RESULTS

Type of waste produced: Table 2 shows the different
types of waste produced from educational institutes viz.,
schools and colleges in Mysore. Five type of paper waste,
six type of plastic waste and seven other types of waste
were commonly recorded from different schools and
colleges. The paper waste included incompletely used
papers (23.4%), news paper (21.7%), card board sheets
(17.6%) and challans and waste cheques (14.4%) were
commonly appeared as bio-degradable waste in
educational institutes. Moreover, paper cups used to
drink tea/coffee have produced 22.9% and it also became
bio-degradable  waste (Table 2). The plastic
sachets/wrappers (36.9%), chocolate covers (28.3%),
snack covers (26.4%) were appeared as major plastic
waste in educational institutes. Moreover, empty butter
milk, sweet box covers, plastic water bottles, juice
bottles and plastic sachets appeared less than 4% as non-
biodegradable waste in educational institutes (Table 2).
Further, other types of waste included unused food
(24.5%), electronic waste (22.1%), dry leaves (16.2%)
and unused pencil and eraser (rubber) (15.7%) appeared
in educational institutes every day (Table 2). Moreover,
ink bottles, laboratory waste and metal waste also
appeared less than 10% as waste in educational institutes
(Table 2).

Waste collection and isolation: Time of waste
collection and methods followed while isolating the
waste was not alike in different schools and colleges.
Table 3 shows the collection and isolation of waste in
educational institutes. Majority (52.8%) of the
educational institutes, where waste was collected during
evening hours and 43.7% of the institutes preferred
morning hours for waste collection. However, 3.5% of
the educational institutes were not specific, but collected
waste during free hours of the day (Tale 3). Interestingly,
50% of the educational institutes have practiced proper
isolation in the collected waste as dry and wet waste
(50% each) respectively. However, remaining 50% of the
educational institutes didn’t practice the waste
segregation into dry or wet before their disposal.

Quantity of waste produced: Quantity of waste
produced per day was considerably varied among the
educational institutes. Majority (36.4%) of the
educational institutes produced one to 4.9 kilogram of
waste every day and it was followed by 21.8% of the
educational institutes produced 0.1 to 0.9 kilogram of
waste every day. Moreover, around 18.1% of the
educational institutes produced 5 to 9.9 kilograms of
waste every day (Table 4). Total 10 to 19.9 and 20 to
49.9 kilogram of waste was produced by 9.1% of the
each educational institute and only 5.5% of the
educational institutes have produced 50 kilogram of
waste every day (Table 4). Further, Table 5 shows the
different type of waste and their quantity produced in
few educational institutes in Mysore. Around six items
contributed 13.33 grams plastic waste per day and
4.865.45 kilograms per year at few educational institutes.
Similarly, from five items, 2.53 grams and 923.45
kilograms paper waste produced per day and year in
educational institutes. Other waste constituted 6.48
grams per day and 2365.20 Kkilograms per year.
Moreover, the laboratory waste 1.47 grams and 536
kilograms produced per day and year respectively in few
educational institutes. The metal waste 0.64 grams and
233.60 kilograms produced respectively per day and year
respectively. Altogether, 24.45 grams and 8924.25
kilograms waste produced respectively every day and
year in few educational institutes in Mysore (Table 5).

Storage and disposal of waste: Table 4 shows the
storage and disposal of waste produced in educational
institutes. Majority (68.7%) of the educational institutes
did use general dust bin for storing the collected waste
and remaining 31.3% of the educational institutes stored
the waste in colour coded dust bins (Table 4).
Interestingly, highest (80%) educational institutes were
disposed the collected waste every day. Around 5.5%
educational institutes disposed collected waste frequently
i.e., 4 to 5 times in a day. And, 12.7% of the educational
institutes disposed their waste twice a day. However,
1.8% of the educational institutes have disposed their
waste twice a week (Table 4). Thus, storage and disposal
of waste produced in educational institute varied
considerably.

World Journal of Advance Healthcare Research

Volume 3, Issue 1. 2019



Basavarajappa et al.

Page 57 of 60

Table 1: Study area and no. of educational institutes selected and per cent sampling made in Mysore.

S. No. | Place No. of Schools & Colleges selected (‘n”) | % Sampling
1. Aghrahara 1 1.8
2. Bannimantappa 1 1.8
3. Bannur Road 1 1.8
4, Brindhavana Extension 2 3.7
5. Crawford Hall 1 1.8
6. D. R. Mohalla 4 7.3
7. Jayalakshmipuram 7 12.7
8. JLB Road 3 55
9. K. D. Road 1 1.8
10. Lashkar Mohalla 5 9.1
11. Manasagangotri 7 12.7
12. Metagalli 5 9.1
13. Nazarbad 5 9.1
14, N. R. Mohalla 3 55
15. N. S. Road 5 9.1
16. Ramakrishna Lay Out 1 1.8
17. Vijaya Nagar 1 1.8
18. | V.V. Puram 1 1.8
19. Yadavagiri 1 1.8

Total 55 100.0

Table 2: Paper waste produced in few educational institutes.

Paper waste Plastic waste Other waste
S. o S. S. o
No. Items Yo No. Items No. Items Yo
1. | Card board sheets 17.6 Butter milk & empty 2.3 Dry leaves 16.2
sweet box covers
2. ghhea(;ﬁgs & waste 14.4 | 2. | Chocolate covers 28.3 | 2. | Electronic waste 22.1
3. | Incompletely used paper | 23.4 | 3. | Oil plastic bottles/sachets | 3.8 3. | Ink bottles and refills 9.8
4. | News paper 21.7 | 4. | Plastic sachets/wrapper 36.9 | 4. | Laboratory waste 8.3
5. | Snacks covers 26.4 | 5. | Metal waste 3.4
5. | Tea/coffee paper cups 22.9 6 Water & juice plastic 23 6. | Unused food waste 24.5
" | bottles ' 7. | Unused pencil & eraser | 15.7
Total 100.0 | Total 100.0 | Total 100.0
Table 3: Collection and isolation of waste in few educational institutes.
Collection Isolation
S. . o o S. o
No. Time Y% Method Yo No. Type Yo
1. | Free hours of the day 3.5 | 1. | Collected waste not sorted | 50.0 1. | Dry waste 50.0
2. Early_ morming 437 2. | Collected waste sorted 50.0 2. | Wet waste 50.0
3. | Evening 52.8
Total 100.0 | Total 100.0 | Total 100.0
Table 4: Storage devices, frequency of waste disposal and quantity of waste produced in educational institutes.
S. No. | Device used % S. No. | Frequency of disposal % | S.No. | Quantity (Kg.) | %
1. Colour coded dust bin | 31.3 1. Four to six timesinaday | 5.5 1. 0.1t00.9 21.8
2. General dust bin 68.7 2. Once in a day 80.0 2. 1t04.9 36.4
3. Twice in a day 12.7 3. 51t09.9 18.1
) 4. Twice in a week 1.8 4. 100 19.9 9.1
5. 2010 49.9 9.1
6. 50 Kg & above | 5.5
Total | 100.0 | Total 100.0 | Total 100.0
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Table 5: Quantity of waste produced in educational institutes.

S. Quantity per
No. Type of waste Day (9) Year (Kg)
Plastic waste
i. Water and Juice bottles (n=3) 4.33 1580.45
1 ii. Oil sachets/pockets and bottles (n=5) 2.60 949.00
' iii. Butter milk sachets and sweet box covers (n=3) 5.33 1945.45
iv. Ink bottles and refills (n-20) 0.19 69.35
v. Plastic waste (n=47) 0.73 266.45
vi. Chocolate covers (n=51) 0.15 54.75
Total 13.33 4865.45
Paper waste
i. Incompletely used papers (n=54) 1.08 394.20
2. ii. Hard Card Board Sheets (n=42) 0.82 299.30
iii. News Paper (n=51) 0.41 149.65
iv. Tea, Coffee cups (n=53) 0.12 43.80
v. Used/unused challans & cheques (n-34) 0.10 36.50
Total 2.53 923.45
3. Metal waste (n=7) 0.64 233.60
4, Laboratory waste (n=17) 1.47 536.55
Other waste
5. i. Unused pencils and erasers (n-29) 0.17 62.05
ii. Dry leaves (n=34) 1.72 627.80
iii. Food waste (n=50) 4.59 1675.35
Total 6.48 2365.20
Grand Total 24.45 8,924.25

Note: ‘n’ number of observations.

DISCUSSION

Solid waste control and management activities are
regularly conducted every day at various urban centers in
India. It is a continuous process,*” regular disposal of
solid waste help assist proper management,®32010l
especially at schools and colleges. The produced solid
waste at residential areas, food servicing centers,
hospitals and other places are collected by various
agencies including concerned city municipalities.?3
Despite this, solid waste management is not achieved up
to the mark in educational institutes. In many schools
and colleges, the time of waste collection was not alike
and majority (52.8%) of the schools and colleges didn’t
collect waste during morning hours, instead they did
during evening hours. Few schools and colleges (3.5%)
didn’t even adopted proper timings for waste collection.
Moreover, 50% of the schools and colleges were not
properly segregated the waste before disposal. It is
appropriate to collect waste during morning hours i.e.,
before office begins, so that neat and cleanliness could
be achieved and fresh environment could be maintained
during working hours amidst school and college
premises. At different schools and colleges, very good
quantities of different waste items were produced every
day. It was ranged in between 0.1 to 50 kilograms. From
six different plastic items, 13.33 grams non-
biodegradable waste, five items papers items contributed
2.53 grams bio-degradable waste and other types of
waste contributed 6.48 grams waste every day.
Altogether, 4865.45, 923.45 and 2365.20 kilograms of

plastic, paper and other types of waste respectively
produced every year in few schools and colleges. The
solid waste is with different characteristics,™! it should
be stored separately. However, the storage and disposal
of different wastes produced in schools and colleges was
not alike. Highest per cent of the schools and colleges
need to use colour coded dust bins for proper storing of
the waste. And, 1.8% of the schools and colleges need
proper training to practice regular disposal of collected
waste every day. Certain non-biodegradable wastes
especially metal, rubber, glass, plastic and electronic
items need specific disposal sites and offer more scope
for recycling.®**% Scientific approach is required to
recycle non-biodegradable waste effectively. Efforts
were made in The Netherlands,*! in Canada® and in
Kenyal*? to recycle the available non-biodegradable
waste. Further, available bio-degradable waste can be
used for composting.™™ In this regard more efforts
should be made to have good sanitation and hygiene in
and around schools and colleges. To achieve this task,
different management practices are required to adopt™
for better solid waste management. Schools and colleges
act as ‘temples of learning’, where more efforts should
be made to educate and train the students during their
leisure time on solid waste management. In this regard,
more and more educative lectures and interactions should
be arranged by inviting environmentalists, biologists,
chemists, waste analysts, policy makers and
environmental engineers to create more awareness
among the young minds at school and college levels.
This type of activities helps make better strategies on
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eco-friendly  wayl®***518  especially for many

metropolitan cities of India. This type of approaches
needs of the day for clean cities like Mysore also. So,
that schools and colleges can contribute much to the
cities where hygiene and sanitation and pollution free
environment is required to achieve clean and smart city
status. Our observations are in agreement with the
Observations 01:.[4,6,9,18,32-34,37,41-42,44—45]

SUMMARY

The solid waste production was ranged in between 0.1 to
50 kilograms in different schools and colleges. The time
of waste collection, storage and disposal of different
wastes produced in schools and colleges was not alike.
Total 52.8% of the schools and colleges didn’t collect
waste during morning hours. Majority of the schools and
colleges require colour coded dust bins for proper storing
of the waste. Around 50% of the schools and colleges
were not properly segregated the waste before disposal.
Total 13.33 grams non-biodegradable waste, 2.53 grams
bio-degradable waste and 6.48 grams other type of waste
produced every day at few schools and colleges. The
paper, dry leaves and unused food wastes becomes
important sources for bio-degradable waste can be used
to produce organic manure. The plastic, metal electronic
items are non-biodegradable waste can be recycled for
reuse.

RECOMMENDATIONS

The solid waste must be isolated into biodegradable and
non-biodegradable waste at the place of its occurrence in
every educational institute and should be properly stored
in colour coded dustbins which is placard with the bio-
hazard mark for their safe disposal. In this regard, school
and colleges must take up this issue seriously on top
priority basis every day. The municipalities and other
agencies involved in solid waste disposal must collect
solid waste every day from educational institutes and
dispose regularly.
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