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ABSTRACT

Noise is an underestimated threat that can cause several short- and long-term health problems. It is
increasingly becoming a potential hazard to health, physically and psychologically, and affects the
general well-being of an individual. The objective of the current study was to examine noise levels at
ten different locations in the city of Bhubaneswar, Odisha State, India based on the land use pattern in
urban and rural setup. The paper focuses on deploying geospatial techniques using ArcGIS desktop
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Key Words: to perform better sampling and further interpolate the statistical data using the Kriging technique to
Noise generate a surface representing the distribution of noise levels in various areas. In addition, a health
Health impact survey enabled us to understand the perspectives of the people in and around the monitoring

GIS location where health issues like stress, headache, hypertension, and sleeping disorders emerged as
Urban and rural settlements some of the most common issues faced. Noise levels were in the range of 43.0 to 74.5 (A) Leq. in rural
\ areas and 61 to 96.5 dB (A) Leq in urban areas. In the current study, noise levels in rural and urban
areas exceeded the recommended noise limits as per The Noise Pollution (Regulation and Control)

Rules, 2000.

INTRODUCTION

Sound occurs due to changes in air pressure inside the ear
canal that cause our inner ears to vibrate and produces the
auditory sensations which our brain interprets as sound.
Noise pollution is any unwanted or disturbing sound that
harms the health and well-being of humans and wildlife (Jain
etal. 2015). This type of interference often causes discomfort
in residents, which sometimes ends up being hazardous.
The effects of noise are seldom catastrophic and are often
only transitory, but adverse effects can be cumulative with
prolonged or repeated exposure and can significantly impair
the quality of life (Capetown, n.d.).

Noise is an undervalued danger causing a lot of short-
and long-term health problems (WHO n.da). Noise expo-
sure among vulnerable groups, such as children, is an area
of major concern (Jamir et al. 2014, Khatik et al. 2019).
Excessive noise interferes with people’s daily activities at
work, school, home, and leisure time. It can disturb sleep,
cause cardiovascular and psychophysiological effects, reduce
performance, and provoke annoyance responses and social
behavior changes (WHO n.db). Since there are direct links
between noise and health, identifying sources of loud noise
will assist the administration to abate high noise problematic
areas, thus becoming compliant with city and other noise
criteria and ordinances as defined by CPCB (2010).

Several studies in the recent past indicate that noise levels
have crossed the set limits in India. 27 sites were monitored
for noise level around a sensitive zone for 24 hours (Khai-
wal et al. 2016). It included various categories viz. outdoor,
indoor, road, and residential areas. The noise level ranged
from 45 dB to as high as 120 dB exceeding the prescribed
daytime standard for the sensitive zone. Further, a pan India
study was conducted at 35 locations between 2011 and 2014
(Gargetal. 2017). These 35 locations were distributed among
commercial zone (14 locations), Industrial (5 locations),
residential (7 Locations), and the silence zone (9 Locations).
This study was constructive in ascertaining the magnitude of
annual average ambient noise levels, noise abatement action
plans, and the formulation of revised ambient noise standards
in Indian scenarios. Further noise levels were measured at
227 sites of Malda, West Bengal, India, covering major
roads, some important nodes, railway stations, bus stops, rail
crossing, commercial area, and residential area (Das et al.
2019). The recorded noise levels varied between 25dB to 83
dB. The study concluded that noise annoyance is sensitive to
age, sex, economic folks, and facing the window to the road.
Out of the total study area, 9.94% area has emerged as the
most vulnerable area to noise exposition.

Bhubaneswar’s foremost challenges include rapid un-
planned development, especially construction, increasing
pollution from vehicles and commercial establishments,
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ABSTRACT

A comparative study was conducted to evaluate the toxicity of a biopesticide and a chemical pesticide
using Daphnia magna as a model aquatic faunal species. The primary survey revealed that Neemark
and Tafgor are being commonly used by the farmers. The acute toxicity tests were conducted on
Daphnia magna for two series of concentration ranges 100 ppm to 1000 ppm and 1000 ppm to 4000
ppm. The (Lethal Concentration) LCs, values for series 1 of Neemark and Tafgor were 522.86 ppm and
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Key Words: 439.46 ppm, respectively, whereas it was 1840.48 ppm and 1335.97 ppm, respectively for for Series 2.
Neemark A significant difference in the mortality rates between Neemark and Tafgor in the concentration range of
Tafgor 1000 ppm to 4000 ppm was observed (t = 2.483, p < 0.05). A combination treatment of Neemark and
LCs Tafgor in different proportions showed that the 2:1 v/v (Neemark: Tafgor) ratio showed the lowest toxicity

with a LCg, value of 1067.78 ppm, suggesting its preferability in application on the field. Two—-way
ANOVA shows that the concentration of pesticides plays a significant role in the mortality of Daphnia
(F =19.729, p < 0.05) and so does the combination ratio treatment (F = 7.166, p < 0.05). These results
suggest that these two factors along with the selection of a suitable plant-based pesticide play a critical

Combination ratio treatment
Two-way ANOVA
Aquatic ecosystem

INTRODUCTION

India primarily has an agro-based economy with an 18%
contribution of agriculture to the total GDP (Bharadwaj &
Sharma 2013, Kekane 2013). To sustain such a large econo-
my, the longevity of crops and their resistance to myriad pests
becomes a fundamental necessity. Pesticides play a vital role
in maintaining world food production. Any substance that
intends to prevent, destroy, repel or lessen the damage of any
pest is called a pesticide (Eldridge 2008). There have been
estimates that crop losses to pests would increase by 10% if
no pesticides would be used at all (Pimentel et al. 1992). The
most common categories of pesticides are insecticides, herbi-
cides, fungicides, and rodenticides (Yadav et al. 2015). The
type of pesticides used depends on the type of target pests.

The Green Revolution in India has resulted in the phe-
nomenal growth in agricultural productivity by the use of
high yielding varieties, chemical fertilizers, and pesticides
(Kumar 2012). The pesticide consumption in India has risen
from 434 metric tonnes to 46,195.16 metric tonnes during
the period 1954 to 2000 (Bharadwaj & Sharma 2013). In
India, the total as well as per hectare consumption of pes-
ticides increased significantly after 2009-10. The pesticide
consumption was 0.29 kg/ha during 2014-15 which is nearly

role in the reduction in mortality rates of aquatic organisms.

50% higher than the use during 2009-10 (Subash et al. 2017).
Two main types of pesticides viz., chemical and biological,
originating from the respective sources are used to fight the
menace of pests targeting high economic value crops. Some
of the chemical insecticides used are DDT (Dichloro Diphe-
nyl Trichloroethane), BHC (Benzene hexachloride), Malathi-
on, and Carbaryl (Yadav & Devi 2017). Chemical pesticides
are known to have several negative impacts on human as well
as environmental health. Synthetic chemical pesticides are
known to exist as residues in soil, water, food etc., which
may, in turn, lead to phytotoxicity, physiological deformities,
diseases, mortality, population changes, genetic disorders etc.
in many living organisms. They may enter the food chain
and coupled with bioaccumulation could cause grave con-
sequences. The increased concerns about the environmental
effects associated with the use of these synthetic chemical
pesticides have led to the search for chemical extracts from
various biological organisms having insecticidal properties
(Kumar 2012). A promising alternative is the use of biopesti-
cides. A biopesticide is a formulation derived from naturally
occurring substances that control pest populations in an
eco-friendly way and through non-toxic mechanisms. The
sources of biopesticides could be microorganisms, plants or
animals and could include living organisms, their products or
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Abstract

A Decentralized Wastewater Treatment System (DEWATS) provides an economically feasible and efficient wastewater treatment
solution especially in developing countries. It has an enormous potential for developing a sustainable environmental sanitation
system. In this study, the treatment efficiency of eight DEWATS plants was evaluated in the state of Maharashtra, India, for their
performance in terms of selected physico-chemical parameters of the wastewater. Although the efficiency of some of the plants
was lower than that reported in literature, the effluent quality of all the plants was within the permissible discharge limits of the
Central Pollution Control Board for all the parameters. Comprehensive assessment of Plant I was carried in terms of its technical
and socio-economic aspects. Moreover, LCA tool has been utilized to evaluate the environmental impacts of the operation stage
of DEWATS. The midpoint, CML 2001 (April 2015) methodology was adopted, in which 11 impact categories were considered.
From the life cycle impact assessment and interpretation, the main impacts are identified as releases of COD, P-PO,>~, and N-
NH," to water bodies and disposal of sludge. Due to negligible energy consumption, the operation stage was found to be less
damaging to the environment. It was concluded that DEWATS can be a good alternative for treating wastewater with negligible
energy and chemical consumption.

Keywords Decentralized wastewater treatment system - Physico-chemical parameters - Coliform removal - Life cycle impact
assessment - Environmental impacts - Socio-economic aspects

Introduction total quantity of the sewage generated, only 34.3% was getting

treated in the year 1978; whereas, at present, 37.6% of it is

In many developing countries, including India, providing exten-
sive sewerage network and reliable and affordable wastewater
treatment is a challenge (Singh et al. 2011). In India, out of the
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getting treated (CSE 2011; Indiastat 2006). Centralized sewerage
and wastewater treatment systems cover only a portion of larger
urban areas, and on-site sanitation is often inappropriate in
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ABSTRACT

This paper provides an overview of sewage management of Mumbai as a case study of a mega city
in India. Mumbai generates 3,000 MLD sewage out of which 2,100 MLD gets treated. The trend of
sewage generation, its treatment, the challenges faced by municipal authorities and initiatives taken
along with policies and regulations has been discussed. The discharge of untreated sewage in open
drains, unplanned development of the city and encroachment of squatter settlements were identified
as some of the major challenges faced by Municipal Corporation. The initiatives like creating a better
sewerage network through funded projects, up grading the existing sewage treatment plants (STPs)
have been undertaken. The need of using advanced softwares like ArcGIS as a decision making tool
for city planning has been highlighted. The role of the decentralized wastewater treatment technol-
ogies and reuse of treated sewage for non-potable purposes to overcome the challenges of sewage

management has been explored.

Keywords: Sewage; STPs; Challenges; Mumbai; ArcGIS

1. Introduction

Freshwater is vital for living things on earth. It has numer-
ous uses in household and industrial activities. It acts as a reg-
ulating factor for social and technological growth. The rate of
increase in urban population has been almost 11 times since
last century. It has risen from 26 million to 285 million. Due to
this increase in population, the per capita freshwater availabil-
ity is likely to go below 1000 cubic meters which will lead to
a situation labeled as water scarcity by the end of 21% century
[1]. With this increase in demand for freshwater, the quantity
of sewage generated is also going to rise accordingly.

*Corresponding author.

1.1. Sewage generation and treatment in world

As per The Organization for Economic Co-operation
and Development’s (OCED) database, in UK there is 100%
sewerage network connection rate. Many of the European
countries like Netherlands, Spain, Switzerland, Germany
etc. have more than 90% population connected with the
sewerage network. According to the available database,
only 3 countries, Ireland, Slovenia and Slovak Republic
have around 60-70% population covered under sewerage
network connection [2].

In terms of sewage treatment also, UK treats all the col-
lected sewage, 50% each by secondary and tertiary treat-
ment. Amongst the countries listed in the database, almost

1944-3994 / 1944-3986 © 2018 Desalination Publications. All rights reserved.
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Abstract

Owing to the limitations of conventional synthesis methods for iron nanoparticles and its wide range of environmental
applications, there is a need to develop green synthesis protocols by exploring newer biological resources. In this study,
for the first time, Turmeric (Curcuma longa L.) leaves were used to synthesize iron oxide nanoparticles by calcination (Fe
NPc,;) and microwave assisted method (Fe NPy,,). The characterization of magnetic nanoparticles was done by different
techniques. As prepared nanoparticles were compared for their efficiency to treat domestic wastewater in terms of
orthophosphate (PO,), Chemical Oxygen Demand (COD) and Escherichia coli (E. coli) removal. Fe NPy, showed higher
removal efficiency of PO, and COD (82% and 83% respectively) than Fe NPc, (17%, 82% respectively) in 24 hours. Fe
NP, exhibited superior antimicrobial activity than Fe NPy, and completely inhibited E. coli.

Keywords: Iron oxide nanoparticles, green synthesis, Curcuma Longa L., calcination, microwave, domestic wastewater.

Introduction

Water is one of the most important and basic natural resources.
Owing to increasing industrialization and exploding population,
there is continuous increase in demand of water supply. On the
other hand, the problem of water pollution is getting very
severe, especially in developing countries with disposal of
untreated sewage. This disposal has resulted in additional load
of inorganic, organic and microbial pollutants which further
deteriorates the water quality"”. Conventionally, the pollutants
from sewage are removed to a certain extent in wastewater
treatment facilities (WWTFs). But, the major limitations of
existing WWTFs include time required for the complete process
(around 15-20 hours), installation, maintenance, labor and
energy cost along with the sludge handling. So, the researchers
need to develop advanced technologies which are cost effective,
durable and more efficient as compared to the existing treatment
options. In this context, “Nanotechnology” could help in solving
the problems concerning water purification and quality”.

Iron nanoparticles, namely nano zero-valent iron (nZVI),
magnetite (Fe;0,4) and maghemite (y-Fe,O;) are widely used in
the field of environmental remediation. This is mainly due to
their very efficient pollutant removal capacity, fast reaction
kinetics and most importantly due to magnetism which enables
its easy recovery’. These nanoparticles, when synthesized by
conventional physical and chemical methods, lose their
reactivity due to aggregate formation’ and magnetism and
dispersibility on air exposure®. In addition to these limitations,
the concern arising due to use of non polar solvents and toxic
reducing agents such as sodium borohydride during synthesis

International Science Congress Association

have not only limited their environmental application but also
have highlighted the need to develop clean, non toxic and
environment friendly procedures for iron nanoparticle synthesis.

Plant-mediated synthesis of magnetic nanoparticles has
remained a relatively unexplored research area with the majority
of papers being published only in the last two years’. In the
present study, for the first time, Turmeric (Curcuma longa L.)
leaves were used as biotemplate for iron nanoparticle synthesis.
India is the largest producer, consumer and exporter of Turmeric
(Curcuma longa L.)%. The turmeric rhizomes are widely used
but the leaves, except for its use in Indian and Malaysian
cooking, are mostly treated as an agro-waste’. The magnetic
nanoparticles were synthesized by two methods - calcination
and microwave assisted synthesis. The iron nanoparticles
synthesized by both these methods were characterized and
tested for their efficiency to treat municipal wastewater. This is
the first of its kind study that evaluates the efficiency of
biologically synthesized magnetic nanoparticles for the
treatment of municipal wastewater in terms of COD, E. coli and
PO, removal.

Material and Methods

Turmeric (Curcuma longa L.) leaves were obtained from farm
in Satara district in Maharashtra. The leaves were repeatedly
washed with double distilled water and sun dried. These were
further dried in an oven (Metalab) at 50° C for 48 hours, fine
powdered using domestic blender and stored in air tight
container and used as biotemplate. From now on, it is denoted
as turmeric leaf powder (TLP).
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