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DOMESTIC ENVIRONMENTAL DESTRUCTIONS DUE TO LACK OF SOLID
WASTE MANAGEMENT IN RURAL AREAS

G.V. Rathnamala', R.M. Ashwini, and N. Babitha

ABSTRACT. Regular environmental issues associated with solid-waste in rural
areas of Kolar in Karnataka-India have been studied and analyzed. About 300
homes were considered from 10 villages in the locality of the rural areas of
Kolar Taluk and the data have been collected using questionnaire methods.
The reasons associated with household pollution related to lack of solid waste
management were mentioned in the questionnaire form to tackle the issues at
the later stages of analysis. It is found that the income of the people has a
significant factor associated with household environment issues. The roadside
dump is the very common practice of disposal, it was found that 65.38% of
low- and 50.52% of average-income families store the wastes inside the houses
in open drums with a lot of flies. Samples were collected from roadside dumps
of in and out of the localities and standard methods were followed to find the
physical and chemical characteristics and the results are presented. Statistical
tests such as multi-directional regression and Chi-square models were used to
find the parameter to cause diseases in the villages.The coefficient of deter-
mination, R?, shows 44.8% variation in diseases of dysentery and is clarified
by self-governing parameters, but in the case of jaundice, 62.6% variation in
diseases was observed.
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1. INTRODUCTION

Water and soil are very important natural resources; it is not possible to re-
design them if degraded with waste materials. The amount of solid waste gen-
erated will be proportional to the population of the locality and interconnected
developments, as these wastes are increasing pollution of the natural resources
or environmental elements, which leads to degradation of human health and the
environment [1,2]. The environmentally stable method of disposal of wastes is
required to be implemented to safeguard human health and the environment.
The solid wastes that cannot be reused/recycled have to be disposed off on land
and this method of clearing the waste is known as landfill. In history, the landfill
has been the most commonly applied method for disposal of solid waste mate-
rials instead of roadside open dumps, un-engineered dumps [3,4]. A Sanitary
landfill is a solid waste disposal facility, where solid wastes are systematically
processed and closure requirements are provided. The landfill system prevents
groundwater pollution as it includes a liner system at the bottom of the landfill
[5,6]. Normal liner systems are made of clay, geo-membrane, and composite
liner systems. Regulations are now in place to safeguard and ensure there is no
opposing impact on human health and the environment. In the process of de-
signing the landfill facility the following criteria have to be followed, location of
the landfill, financial constraints, unit processes, design of closure, and post clo-
sures [5,7]. The liquid waste generated within the landfill is known as leachate
that contains various soluble waste constituents, their concentration depends on
the types of waste packed in the landfill [7,8]. The leachate can seep down and
join the underground water this can lead to underground and water and surface
water degradation [2,5,9].

Due to the increasing awareness with regard to the degradation of the envi-
ronment throughout the world. The considerations to various elements of the
environment are to the activities of urban development’s only. But there is no
concern for the household environments in villages which directly affect the
health of poor people [10,11]. Environmental phenomena such as social, physi-
cal, economic, cultural, and urbanizations are interconnected with the environ-
ment of their home which affects the life, health, and well-being of the commu-
nity particularly in unindustrialized countries [11]. Though the importance is
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given to sustainability with respect to population growth, due to rapid develop-
ment, economic imbalance and income are the principal causes of degradation
of the household environment in villages [12]. It has been observed that lower-
income households keeping their household wastes open at home are facing a
lot of health hazards as they are not aware of waste management strategies, this
has made them helpless [13,14]. In this category, wastes generated will remain
uncollected for long periods also their home will not have any fly doors and win-
dows, and unable to process the wastes due to their poor financial conditions.
This may cause complicated issues such as the breeding of mosquitoes, rats,
pests, and other insects. This will intern leads to diseases like malaria, jaundice,
dysentery, and respiratory-related diseases in people living in villages. In this
study, data required to analyze the prevailing solid waste conditions are col-
lected and studied. Solid wastes were sampled and tested for Physico-chemical
characterization. The data collected were correlated with the prevailing health
conditions of the people.

2. METHODOLOGY

2.1. Introduction.

About 300 houses were considered in the study since the income has a di-
rect influence on all the household issues in rural areas, while sampling and
other elements of the study, the parameter income of different groups were
controlled. This will also represent the proportionate quality parameter of the
samples taken. The procedure followed to arrive the conclusion of the study are
represented in Fig. 1.

2.2. Statistical Techniques used for Data Analysis:

The villages in KolarTaluk, Karnataka, India, were selected randomly and the
households in the villagesare classified based on their income. Detailed infor-
mation about the selected villages with household income and their proportions
in Kolar Taluk has been presented in Table 1 and Fig 2.

Why sharing of the sampled families as per income?

In order to assess the social background of the families a parameter income
has been considered in the analysis. Assessing income is one of the difficult and
ticklish issues as it is highly hidden and normally not revealed properly by the
households and this variable cannot be ignored. In Table 1, Table 2 and Fig. 2,
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FIGURE 1. Methodology used in the study
Table 1 Sharing of the sampled families as per income
Income/month Total sampled
Income category Rs) famili %
Low 1500-3000 130 46.93
Medium 3001-5000 g5 3430
High 5001-9000 52 18.77
Total 277 100.00
Source: Field survey 2020
Fig. 2 Sharing of the sampled families as per income
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the sharing of sampled families as per income and their percentage distributions
and ventilations are presented. It is also clear that this income cannot meet the
basic requirements of village dwellers. The households belonging to different
economic strata were surveyed and were further categorized on the basis of
their income into three groups.

1. Low-income group, members who earn between Rs 1500 and 3000 per
month.

2. Medium-income group, members who earn between Rs 3001 and 5000 per
month.

3. High-income group, members who earn between Rs 5001 and 9000 per
month.
(Source: Taluk Office Kolar)

Table 2. Percentage circulation of the sampled families according to
distribution of the use of fly doors and windows.

Income Yes No Total
Group
Low 10 120 130
(7.69) (92.30)
Medium 25 70 95
(26.31) (73.68)
High 48 4 52
(92.30) (7.60)
Total 23 194 27T

Figure within parenthesis indicates the percentage.

2.2.1. Chi-square test.

The observed frequency and expected frequency of the parameter can be well
analyzed by using the Chi-Square (x? ) test. The distribution of frequency of pre-
vious data and prevailing data were compared and the relation between them
will be clearly shown in this non-parametric statistical testing.

The chi-square value is calculated as follows:

X>=> [%]

X2 o Z |:(Observedf7'equency—Empectedf'requency)2

~ X%n—c)d'f
Here, n is the number of terms in the Y2, ¢ is the number of constraints and
d.f is the degree of freedom.

FExpectedfrequency
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2.2.2. Multiple Regression Model:

Multiple Linear Regression is a statistical technique that uses several explana-
tory variables to predict the outcome of a response variable. It attempts to model
the relationship between two or more explanatory variables.

Table 3. Statistical Mean and statistical standard error (SE)
for various diseases (Pooled Data)

Variables Statistical Standard
Mean Error
Dvsentery 1.7437 0.0263
Nolatrines 1.5596 0.0299
Unsatisfactory water quantity 1.7721 0.0299
Water Storage (in open containers) 1.3249 0.0301
Disposal of fecal matter in a field 1.4729 0.0310
Jaundice 1.8664 0.0205
Using water from sources 1.0000 0.0000
Storage of water in open containers 1.4910 0.0301
Malaria 1.3520 0.0226
Open drainage 1.4982 0.0301
Water-logging problem 1.3249 0.0282
WVentilation in the house 1.2458 0.0232
Respiratory disease 1.6534 0.0286
Lack of ventilation in the house 1.5596 0.0299
cooking area (porch/multipurpose hall) 1.7473 0.0262
Fuel for cooking 1.4910 0.0301
Presence of smoking (inside the house) 1.5596 0.0299

Source: Computed from survey data 2020

3. RESULTS AND DISCUSSIONS

The presence of various diseases and their prevailing pooled data along with
their variablesin the villages of Kolartalukhave been presented in Table 3.1t was
found that the average incidence of jaundice and dysentery were more com-
pared to other diseases such as malaria/respiratory-related issues. The reasons
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behind this are the prevailing methods of water storage, disposal of liquid waste,
and available quality of drinking water and latrine facilities. Similarly, using wa-
ter from sources, storing of water from open containers.

3.1. Method of storing of solid waste.

Management of solid waste is an important element which is completely ab-
sent in the study area and its negative impacts were found inside the houses,
as the wastes were not properly managed. Table 4 shows that 65.38% of low-
and 50.52% of average income families store the solid waste inside the house
in open areas, and this attracts flies. It has been found that rats and mice were
found in kitchen due to the presence of solid wastes. This can confirm the in-
fections caused due to pets and other insects inside the house. Definitely the
income plays a major role to transit this situation to a better level. Families
which are wealthy and controlling the solid wastes indoor are leading the life
better. Model also predict the similar correlation to solid waste management
practice and the prevailing health conditions favorably. The Chi-square value
indicates a significant relation between indoor management of solid waste and
income of households. Such relationship is even stronger when villages are clas-
sified as per the prevailing method of indoor solid waste management methods
in villages. The Chi-square values here are significant at 1% level.

Table 4. Percentage sampled families as per method of storage of solid wastes.

Income Group In open containers o cl{_ised Do not store Total
containers
Low 83 0 45 130
(65.38) (34.61)
Medium 48 22 25 93
(50.52) (22.15) (4.41)
High 25 23 4 52
(48.07) (44.23) (7.69)
Total 141 67 69 277
7=771302 df=4 P-Value = 0.000

Source: Field survev 2020

Chi square value is significant at 1% level.
Figures within parenthesis indicate percentage.

3.2. Mode of disposal of household waste.

The method of disposal of solid waste is very critical to keep the environment
clean and Safe. It has been observed that in the study area, the solid wastes
are disposed in an unscientific way such as low lying areas dump, road side
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dump and open burning. Table 5 shows the prevailing methods of solid wastes
that were followed in the study area. It is observed that road side dumps are
predominant mode of disposal it is about of 53.84% in low-income groups and
42.30% of high-income households dispose it in roadside. Open burning of
solid wastes is highly dangerous as it emits enormous amount of smoke and
pollutes the outdoor air. The Chi-square value indicates a significant relation
with income andmode of disposal of indoor waste in villages. Such relationship
is even stronger when villages are classified as per the method of household
indoor solid waste management in the study area. The Chi-square values here
again are significant at 1% level.

Table 5 Percentage of the sampled families as per the method of disposalof household
solid waste.

Income Group Hail Roadside Burn Total

Low 25 70 35 130
(19.23) (53.84) (26.92)

Medium 35 20 40 a5
(36.84) (21.05 (42.10)

High 15 22 15 52
(28.84) (42.30) (28.84)

Total 120 67 90 27T
¥ =25172 df=4 P-Value =0.000

Source: Field survey 2019

Chi square value is significant at 1% level.

Figures within parenthesis indicate percentage.

3.3. Sampling method.

Sampling program of solid waste in villages has planned to be carried for a
period of one month, i.e. April to May 2012. The exact locations of sampling sta-
tions are: (1) Vemagal village, (2) Tamaka village, and (3) Narasapura village
the sampling points were selected on the basis of their location, frequency of
use and accessibility. The samples were not collected on rainy days as moisture
content of the samples could affect the results. The solid waste was mixed thor-
oughly and representative samples of each approximately 10 kg (wet weight)
were collected. The collected waste was placed in plastics bags and analyzed
for physical and chemical tests. (As per standard methods).
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Table 6. Values of density (kg/m3) of solid waste in
the study area during the study period
sl.no | Vemagal | Tamaka | Narasapura | Average
1 187.4 194.7 159.45 180.51

Average %

B Paper

M Plastic

B Textile

H Rubber,/Leather
B Wood

W Glass

stones and bricks
Dirtand ash

Compost matter

Fig 3. Overall average values of the physical composition of solid wastes of
randomly selected villages.

3.4. Physical characteristics of solid waste.

During the study period, 3 grab samples of solid waste were collected from
three pre-determined sampling stations in villages of 1. Narasapura 2. Tha-
lagundha 3. Tamaka.The physical analysis of solid waste was carried out by
segregating the same by hand, sorting into different components such as paper,
plastic, textile, metal, glass, wooden, leather and rubber, bones, stone and brick,
ash and fine earth, and compost matter. These values are expressed in percent-
age on a wet basis. The results are presented.

Study indicates solid waste is heterogeneous in nature consisting of various
material discards generated in the study area from numerous sources. The char-
acteristics of solid waste vary from place to place as these depend on social cus-
toms, the standard of living and location, etc. The major constituents are paper,
ash & dried leaves, and compostable matter. Other non-biodegradable wastes
like metal, glass, textile, and wood are discards by traders. The waste composi-
tion also reflects the socio-economic character and the occupational structure of
the region as these determine the lifestyle, consumption, etc. in the study area.
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3.5. Chemical composition of solid waste.

The chemical composition of the solid waste was analyzed for the following
characteristics: a) Moisture content, b) pH, c) Organic matter (%), d) Carbon
(%), e) Kjedhal nitrogen (%) and F) C:N ratio The average chemical charac-
teristics of waste samples collected from the study area are presented in Table
8.

Table 8 Chemical characteristics of solid wastes of randomly selected villages

Number of samples A\-;:;ge
Parameters Vi R T

Moisture content 2682 2420 28 46 26.49
pH 240 828 823 830
Organic matter 26.62 2080 18.10 2184
Carbon 14.06 14.20 14.50 14.25
Kjedhal nitrogen 0.70 0.62 0.58 0.63
C:N 20.08 2290 25.00 22.66
Phosphorous 0.50 0.72 0.68 0.63
potash 0.93 0.58 1.20 0.91
Calorific value 1200 1242 1126 11893

(All values except moisture content are on dry weight basis)

(V1-Vemagal village sample, T2-Thalagundha village sample T3-Tamaka village sample)

The chemical characteristics, presented in Table 8, the typical moisture con-
tent of MSW is around 20-40%. The organic content of the samples on dry-
weight basis ranged 23.28-26.1%, nitrogen, phosphorous and potash content,
respectively, in the range of 0.66-0.87%, 0.58-1%, 0.56-.95%; C:N ratio varied
from 16 to 21.83%.

3.6. Multiple Regression Model.

These models are used to determine affecting parameter/variables such as
method of solid waste management water quality, drainage, ventilation and la-
trine facilities etc. with the associated the diseases in villages of Kolar taluk
(Table 9). The results of low income group households are presented in Ta-
ble 4. All the variables considered were found to be significant. Further, the
co-efficient of determination R?, shows 44.8% variation in diseases of dysen-
tery and is shown by various dependent parameters but in case of jaundice.
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Table 9. Multiple regression models explain the influence of various parameters to

different diseases in Low income group.

Variables Coefficient t R?
Dysentery (constant) 0.1176**(0.1479) 0.80
Nolatrines 0.71212**(0.0607) 882
Disposal of fecal matter in field 0.8248**(0.08120) 920 | 0.448
Method of storage of water (prevailing) 0.17023*(0.07737) 220
Jaundice (constant) 1.6691*(0.1240) 134
6| 0.526
Using water from sources 1.0000**(0.09281)
Low water quantity 0.7267**(0.0710) 6.43
Method of storage of water (prevailing) 0_8382*(0.09281) 840
0.20
Malaria L. 1376%*(0.2249)
3.06
Open drainage 0.06966*(0 07889)
Water-logging problems 0.1681%(0.1061) 0.88| 0124
Ventilation 0.2318*(0.1111) 158
2.09
Respiratory diseases
0.6331*(0.0195%
Ventilation 323
Cooking 0.6727**(0.1703)
cooking fuel 0.1835**(0.1606) 395 | 0.626
Indoor smoking 1.14
0.6889**(0.1120)
0.2642**(0.0952) 6.15
278

Source: computed from survey data 2020

(Figures in the parenthesis indicate S.E.)

* 5% level of significance.

**1% level of significance.

It is observed 62.6% variation in diseases, unscientific method of water storage
contributes more expressively. In the case of malaria, all parameters considered
in the multiple regression analysis have got impacted significantly in the villages
of the low income group. Further, the value of R? is found to be 12.4%. With
respect to respiratory diseases, all variables are significantly contributed and the
value of R2in this case is 62.6%.
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4. CONCLUSION

Based on the detailed study on the prevailing conditions of the villages and
their household environmental conditions the following conclusions have been
drawn.

1. It has been observed that low and medium income families are suffer-
ing from the hazards of unscientific way handling solid waste (keeping waste
open at homes). Also there is no regular arrangement for the collection of the
garbage. The low-income groups are not having fly doors and windows be-
cause of poor economic condition. Improper management of solid waste leads
to breeding of mosquitoes and pests and rats, etc. which causes various types of
diseases.

2. It is found that lower income families are facing every day household
environmental problems most severely compared to other groups. It was found
that 65.38% of low- and 50.52% of middle class families store the waste inside
their houses in open containers with lot of flies.

3. Statistical tests such as multi directional regression and Chi-square models
were used to determine the most affecting variables to various diseases in the
study area/villages. The co-efficient of determination, R2, shows 44.8% vari-
ation in diseases of dysentery and is variation in diseases of dysentery and is
clarified by self-governing parameters, but in case of jaundice, 62.6% variation
in diseases were observed.

4. In the case of malaria, all the parameters under consideration to build
the model, have contributed suggestively in low income groups and it has been
found that environment variables are significant at 1% level in Chi-square model.
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