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Abstract - Clean air is the essential necessity of every single
living being. As of late, because of populace development,
endless suburbia, mechanical turn of events, and vehicular
blast, the nature of air is breaking down and being dirtied.
Contaminations of significant general wellbeing concerns
incorporate particulate matter, carbon monoxide, ozone,
nitrogen dioxide, and sulfur dioxide, which present genuine
dangers to human wellbeing and cleanliness. In the current
examination, prime particulate toxins (PM10, PM2.5), and
vaporous contaminations (S02, and NOZ) were assessed at two
stations limbayat and varachha in Surat, Gujarat, India. The
examination zone was taken fundamental zone of surat city
i.ewvarachha and limbayat are which is come in focal zone of
surat city and related with various industrial and business
exercises. The degree of PM10 at all examining areas, and that
of PM2.5 were discovered minimal higher than recommended
admissible constraints of CPCB principles, while SO2 and NO2
levels were inside the adequate reach. The Air Quality Index
(AQI) score was discovered to be gone from 71 to 120, which is
at palatable level according to CPCB norms. The outcomes
demonstrated that air quality in the city is characterized from
good to satisfactory, with a slight variety brought about by the
meteorological conditions, the segment development, and the
modern progress.
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1. INTRODUCTION

Air pollution is a worldwide environmental concern that
the health of the urban population is primarily affected. Over
the Over Due to higher atmospheric levels of air pollution,
epidemiological studies have indicated adverse health effects
over the past few decades. Studies have shown that
prolonged exposure over a long period of time to indoor air
contaminants raises the likelihood of vulnerability to
airborne diseases such as cardiovascular disease, respiratory
disease, and lung cancer (WHO, 2009). Air pollution has been
routinely related to Significant pressures of ill-health in the
growth and development of The Nations. (Gorai et al., 2014;
Bruce et al., 2000; Smith et al., 2000; WHO, 1999; Schwartz,
1994).

Scientists maintain that effect on the climate of global
warming is widespread. Warme temperatures are meltingice
in the Arctic and Antarctica, contributing to rising sea levels

and altering the composition of the surrounding sea water.
Growing sea levels have both economic and recreational
impacts on cities, agriculture and fisheries. Air pollution,
however is a serious environmental issue, closely linked to
global warming. It is a by-product of growing urbanisation
and industrialization thatin line with economic, technological
and political changes, has a long and changing history of
fascinating transitions. It can also occur in indoor
environments and in outdoor environments. The release of
toxic substances to the atmosphere can be described as air
pollution. Therefore this broad concept encapsulates a large
number of contaminants, including: sulphur dioxide (S02),
oxides of nitrogen (NOx), ozone (03), particulate matter
(PM2.5 and PM10), carbon monoxide (CO) and volatile
organic compounds (VOCs). When describing "air pollution,’
we have to consider natural pollutants, although they can be
very dangerous, such as volcanic eruption gases and particles,
forest fire smoke, and anthropogenic emissions.

In the recent industrial period, population growth, urban
development, and vehicular boom have degraded the quality
of ambient air. Particulate and gaseous emissions with major
public health issues pose a significant danger to human
health if they surpass the regulatory authorities' allowable
limits (WHO, 2000; USEPA. 2008). The consequences of
urban (outdoor/indoor) air pollution, primarily caused by the
combustion of solid unburned fuels, are due to more than two
million premature deaths per year (WHO, 2005). The
population of developing countries is responsible for more
than half of the diseases caused by air pollution (WHO, 2005).
The association between respiratory and cardiovascular
disease incidence and cardiopulmonary mortality with air
pollutant exposure is well established in previous published
literature (Dockery et al., 1994; Koken et al., 2003).

The CPCB has set the National Ambient Air Quality Standards
(NAAQS) for criteria pollutants in India, as summarized in
Table 1.
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other

areas
Sulfur  dioxide |Annual 80 60 15
(S02) pg/m3 24 h 120 80 30
Oxides of |Annual 80 60 15
Nitrogen (NO2) |24 h 120 80 30
Hg/m3
Suspended Annual 360 140 70
Particulate 24 h 500 200 100
Matter  (SPM)
ug/ms3
Respirable Annual 120 60 50
Suspended 24 h 150 100 75
Particulate
Matter (RSPM)
ug/ms3
Lead (Pb) |Annual 1.0 0.75 0.50
mg/m3 24 h 1.5 1.00 0.75
Ammonia (NH4) |Annual 0.1 0.1 0.1
mg/m3 24 h 0.4 0.4 0.4
Carbon 8h 5.0 2.0 1.0
Monoxide (CO) |1h 10.0 4.0 2.0
mg/m3

Since AQI's primary objective is to assess air quality in
relation to its effect on human health, the U.S. In 1999, the
Environmental Protection Agency (EPA) updated the earlier
formula for calculating the daily AQI, which was based on the
concentrations of five pollutant criteria: carbon monoxide
(CO), nitrogen dioxide (NO2), ozone (03), particulate matter
(PM) and sulphur dioxide (SO2) and transformed these
concentration values into numerical indexes (Bishoi et al.
2009). The parameters for formulating AQI should be
standardised and independent of the degree of pollution in
which these indices are implemented (Mayer et al. 2008) and
AQI should also be sufficiently versatile to account for various
levels of resident exposure, changing meteorological and
climatic conditions occurring in a region and the vulnerability
of flora and fauna, groups in which the index will be splitand
health requirements (Nagendra etal. 2007) (Longurst 2005).

2. MATERIALS AND METHODS
> Description of Study Area

Fig. 1 shows the study area Surat (21°10'12.864"N
72°49'51.819"E),of Gujarat state is covered with various
industrial and commercial activities because of the
availability of raw materials in the close proximity.

In view of the current air pollution scenario, two numbers
of ambient air quality monitoring stations were selected
based upon CPCB, Government of India guideline based on
nearby emission sources, information about meteorological
conditions and past air quality report. The authors have
already studied on the ambient air quality modeling at the
current study area taking the common sampling locations In
addition, in the current study, an attempt has been made to
calculate the Air Quality Index (AQI) of the study area in
order to categories it on the basis of its pollution potential as
per the norms of government of India.
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Fig -1:Area of Surat city showing location of AQI analysis
3. METHODOLOGY

Ambient air pollutants were monitored for a period of 6
months as per the standard methods prescribed by CPCB as
given. Then AQI was calculated with the help of monitored
results during the study period to find out the status of
ambient air quality.

The sampling of the above pollutants was recorded
continuously for 24-hourly average for 51 days. The reading
was done at two different locations which are Varachha
(Location 1), Limbayat (Location 2). The reading and analysis
ofthe readings was done as per AMbient Air Quality Analysis
using Air Quality Index. The particulate matter (PM10 and
PM2.5) were determined by gravimetric method i.e air is
drawn through a pre weighed glass fibre filter paper on 8
hourly basis for 24 hours. ). The concentrations of these
methods were expressed in pg/m3. The AQI method involves

© 2020,IRJET | ImpactFactor value: 7.529

ISO 9001:2008 Certified Journal | Page 1403


https://geohack.toolforge.org/geohack.php?pagename=Surat&params=21_10_12.864_N_72_49_51.819_E_type:city(6176000)_region:IN-GJ
https://geohack.toolforge.org/geohack.php?pagename=Surat&params=21_10_12.864_N_72_49_51.819_E_type:city(6176000)_region:IN-GJ

’// International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

JET Volume: 07 Issue: 12 | Dec 2020

www.irjet.net

p-ISSN: 2395-0072

formation of subindices for each pollutant and aggregation of
sub-indices.

Table -2: Break Points of Various Pollutants (National Air
Quality Index, CPCB, October 2014) (Units: pg/m3)

AQI Category PM10 | PM2.5 S02 NO2
Range (24hr) | (24hr) (24hr) (24hr)
Good 00-50 0-30 0-40 0-40
(0-50)
Satisfactory 51-100 | 31-60 41-80 41-80
(51-100)
Moderately 101- 61-90 81-380 | 81-180
Polluted 250
(101-200)

Poor 251- | 91-120 | 381-800 181-
(201-300) 350 280
Very Poor 351- 121- 801- 281-
(301-400) 430 250 1600 400

Severe >430 >250 >1600 >400
(401-500)

The mathematical equations for calculating sub-indices is as
follows

Method I:

Air quality Index (AQI) is calculated based on arithmetic
mean of the ratio of concentration pollutants to the standard
value of that pollutant such as PM10 PM2.5 NO2, and SO2,
The average is then multiplied by 100 to get the AQI index.
AQI was then compared with rating scale (Kaushik et al.,
2006). individual pollutant AQI was calculated by the
following formula

AQI=(C/CS)*100
Where,
AQI = Air Quality Index

C = the observed value of air quality parameter pollutant
(PM10 PM2.5 NO2, and SO2)

CS= CPCB standard for residential Area (CPCB, 2009)
Method II:

Air Quality Index was done for combining qualitative
measures with qualitative concept of the environment. The
individual air quality index here is calculated as follow:

AQI=(W*C/Cs)
Where,

AQI = Air Quality Index

C = the observed value of air quality parameter pollutant
(PM10 PM2.5 NOZ, and SO2)

CS= CPCB standard for residential Area (CPCB,2009)
4. DATA COLLECTION AND ANALYSIS

SURAT: Residents in the Diamond City run the risk of
serious health problems from the high levels of particulate
matter (PM) in the atmosphere thanks to industrial emissions
and noxious fumes of vehicles, particularly in the last two
years.

Gujarat Pollution Control Board’s (GPCB) annual PM10 data

of 2017-18 shows that the particle pollution recorded from
10 locations in the city was much higher than national
average.

Table -3: Pollution Level in surat

Pollutants Surat
PM10 97
PM2.5 52
PM10 Pollution Level | HIGH

4.1 Ambient air quality monitoring programme (AAQM)

Gujarat Pollution Control Board is monitoring ambient
air quality at 62 strategic locations in the state of the
Gujarat under the Ambient Air Quality Monitoring
programme (AAQM) including Ahmedabad, Ankleshwar,
Bharuch, Bhavnagar, Bhuj, Gandhinagar, Jamnagar, Rajkot,
Surat, Vadodra, Vapi, Morbi, Sanand, Sarigam total 14 cities.

The ambient air quality samples are collected as per the
standard norms for ambient air quality monitoring. The
parameters determined during analysis include SO2, NOx,
03, NH3, CO, PM10, PM2.5, LEAD, ARSENIC, NICKEL,
BENZENE and BENZO-A-PYRENE.
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4.2 Data Collection

Table -4: Ambient Air Quality monitoring data

Time Area AQI Air pollution level Major Pollutants Concentration Temperature
Average | Limbayat 88 Satisfactory PM2.5 252ng/m’ 37°C
24-hour PM10 46.53pg/m?

SO2 70.27pg/m?
CcCO2 415.17png/m?
NO2 Opg/m?
CcO 1.01pg/m?
Varachha 89 Satisfactory PM2.5 19.08 pg/m? 35°C
PM10 63.28pug/m’
SO2 71.37pg/m?
CcO2 425.48pug/m?
NO2 Opg/m?
CcO 1.06png/m?
Suratcity 97 Moderate PM2.5 34 2ng/m? 31°C
overall 59 Good PM10 31.00pg/m?
average 36 Good O3 38.00pg/m3-
Table -5: Ambient Air Quality monitoring data

Time Area AQI Air pollution level Major Pollutants Concentration Temperature
Average Limbayat 57 Satisfactory PM2.5 24.83ng/m? 36°C
24-hour PM10 36.8ug/m®

S02 45.67pg/m®
CO2 418.37pg/m?
NO2 Opg/m?®
CcO 0.77ng/m®
Varachha 97 Satisfactory PM2.5 25.43pg/m? 37°C
PM10 43.2pg/m®
S02 78.13pg/m’*
CO2 431.17pg/m?®
NO2 Ong/m?®
co 0.92ng/m®
Suratcity 91 Moderate PM2.5 31.2ug/m?® 33¢°C
overall 100 Satisfactory PM10 130.86pg/m*®
average 04 Good 03 4.52pg/m?
Table -6: Ambient Air Quality monitoring data
Time Area AQI Air pollution level Major Pollutants Concentration Temperature
Average Limbayat 101 Moderately Polluted PM2.5 56.17png/m? 40°C
24-hour PM10 75.97pg/m?
S02 80.67pg/m?
Cc02 401.47pg/m?
NO2 Opg/m®
(0] 1.94pg/m?®
Varachha 106 Moderately Polluted PM2.5 61.63pg/m? 38°C
PM10 90.03pg/m?
S02 72.97ug/m?
Co2 431.63pg/m?
NO2 Opg/m’®
co 1.71pg/m?®
Suratcity 103 Unhealthy PM2.5 47.2ug/m? 33°C
overall 100 Satidfactory PM10 188.87pg/m’®
average 39 Good 03 39.62pg/m?
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5. RESULT AND DISCUSSIONS

Chart -1: Ambient Air Quality Index graph of September-2020

DAY-1 [EDAY-2 DAY-3  [E DAY-4 DAY-5 DAY-6 DAY-7 DAY-8 DAY-S DAY-10

250
210
200 7
f;ﬁ
2
e
100 o
73 o
yiﬁf’f‘ 57
% ’;’f? 46
50 7
0 /j 2
VARCHHA LIMBAYAT
AQl Value Of September (11:00 AM)
Chart -2: Ambient Air Quality Index graph of October-2020
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6. CONCLUSIONS

Health risks have been estimated for various zones of surat
using risk morality/mrbidity due to air pollution (Ri-
Map)model.about 132.77 and 107 morbidity as per the given
area by limbayat and varachha in year 2020.This morbidity
increase in 2024 nd itis853 and 874we observed that udhna
zone has the large exceess number of cases of morbidity
because of industrial area and the large density of population
so that the emissions of the fuel from the vehicle and the
chimney of the industrial area are in large numbers so that
morbidity is at high level compare to other zones.other zone
has the least access number of morbidity compare to
Pandeshra. it is found that higher ambient concentration of
SPM and NOx are responsible for excess number of mortality
and morbidity in various area of surat. The daily average
concentrations were calculated. The corresponding graphs of
concentration of each pollutant with time were plotted. The
study show that the minimum and maximum concentration
of PM 2.5is 68.0 pg/m3 PM 101is 137.0 pg/m?atlimbayatand
PM 2.5 is 42.0 pg/m> PM 10 is 113.0 ug/m? at varachha The
daily average concentrations were calculated. The
corresponding graphs of concentration of each pollutant with
time were plotted. The study show that the minimum and
maximum concentration of PM 2.5 is 68.0 pg/m* PM 10 is
137.0 pg/m? at limbayat and PM 2.5 is 42.0 pg/m3 PM 10 is
113.0 ug/m? at varachha
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