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INTRODUCTION

Air pollution is the introduction of chemicals, particulate
matter or biological materia ssuch aspollen grainsthat cause
harm or discomfort to humans or other living organismsor
cause damage to the natural environment. Exposure to air
pollution is associated with numerous effects on human
health including pulmonary, cardiac, vascular and neurol ogi-
cal impairments. Children are at agreater risk. Scientifictech-
niquesfor assessing health impacts of air pollution include
monitoring, exposure assessment, dosimetry, toxicology and
epidemiology.

Air pollutants are classified as primary or secondary.
Primary pollutants are emitted directly while secondary pol -
[utants are produced in the atmosphere. Major primary pol-
[utants produced by human activity include sul phur dioxide
(S0,), which can result in acid rain. NOx, especially nitro-
gen dioxide emitted from high temperature combustion, are
the most prominent air pollutants. Particul ate matter in air
can be man-made or natural. Increased levels of fine parti-
clesintheair arelinked to health hazards. Particul ate matter
contains very small particles of soot, dust or other matter
includingtiny droplets of liquidswhich are produced by die-
sal engines, power plants, industries, windblown dust, wood
stoves, etc. These have serioushealth effectsand lead to wel-
fare effects such asvisbility impairment, atmaospheric depo-
sition and aesthetic issues.

Although there are many reportson the air quality dur-
ing the past years, reports on the application of Air Quality
Index (AQI) and its relation to health hazards are lacking.
The EPA recognizesthisinitsair quality index, whichisan

Air Quality Index (AQI) in seven prime localities of Mysore city was determined using the U.S.EPA AQI
calculator. Index values for Particulate Matter (PM) at Manasagangotri campus and Ramaswamy Circle are
categorized as unhealthy and residents in these surroundings are advised to avoid prolonged exertion. PM
index at Fountain Circle and KIDB area are quite high and categorized as very unhealthy. Five Light Circle,
K R Circle and Nehru Circle have highest PM indices and are categorized as hazardous. Index values for
sulphur dioxide and nitrogen dioxide are below the standards prescribed in these areas. At some places they
appear to be slightly high and people with asthma or other respiratory diseases, elderly persons and children
are at risk. Use of electrostatic precipitation at industry levels and diesel particulate filters at vehicle levels
may reduce the PM values. Alternate fuel may be another means of reducing particulate matter.

index for reporting daily air quality. Using col our-coded cat-
egories from ‘good’ to ‘hazardous', the AQI linksair con-
centrations of ozone, PM, carbon monoxide, sul phur diox-
ide and nitrogen dioxideto anindex from 0to 500. An AQI
value of 100 approximates the level EPA has set to protect
public health. According tothe EPA, AQI valuesbelow 100
are generally thought of as satisfactory, when AQI values
are above 100, air quality is considered to be unhealthy at
first for certain groups of people, thenfor every oneasAQI
values get higher (U.S. EPA 2008). The present paper at-
tempts to correlate the AQI to the possible health hazards
during summer months. The levelsof particul ate matter, SO,
and NO, in seven prime localities of Mysore city and their
health effectsare discussed.

MATERIALS AND METHODS

Mysore city, ahistorical placeis attracted by alarge number
of tourists with a consequent increase in vehicular traffic
during the past decade. The city is located at 76°42' east
longitude and 12°8' north | atitude at 770 metersabove MSL.
About 6 lacks petrol and diesel vehiclesand about 150 me-
dium and large scale industries exist in the city of Mysore.

The sampling siteswere K.R. Circle, Ramaswamy Cir-
cle, Nehru Circle, Five Light Circle and Fountain Circle
(Commercial area); Karnataka Industries Development
Board Area, KIDB and Manasagangotri Campus (Reserve
area).

Particulate matter (PM < 2.5 microns (24 hr average;
pg/m3) was analysed as per the method prescribedin Air Pol-
[ution|S: 5182, 1973 (Part 1) using High VVolume Air Sam-
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pler (Glass fibre filter No. 20.3'25.4.cms). NO, (NO,,
1 hr average, ppb) was collected by glassimpingeinHVAS
using absorbent reagent (Sodium hydroxide + Sodium arse-
nate) (Jacob & Hochheiser (1958) modified.

SO, (SO, 1 hr average, ppb) was collected by absorbing
reagent (mercuric chloride + sodium chloride) |SM for meas-
uring Air Pollution IS; 5182, 1969; (Part 11) (West & Gaeke
1956). Air Quality Index (U.S.EPA 2008) was determined
using the AQI calculator (AIR NOW online calculator).
Other methods of analysisfor confirmation of results were
De (1992), Kratz (1977) and NEERI (1981).

RESULTS AND DISCUSSION

A number of research workers have studied the Air Quality
Index as amechanism of ng health hazardsdueto air
pollution. Krewski et al. (2000) assessed deaths among a
random sample of men and women due to respiratory dis-
ease. Particulate Matter (PM) mortality risksto both sensi-
tive and non sensitiveindividualswerereported. Dockery et
al. (1996) identified therisk of devel oping acute bronchitis
for exposureto acidic air pollution in children. Samet et al.
(2000) assessed theimpact of PM on people suffering from
cardiovascular diseases. Whittemore & Korn (1980) studied
therisk of exposureto PM over 400 juvenileand adult asth-
matics. Fine particul ate matter is airborne microscopic dust
and dropletssmaller than 2.5 micronsin diameter. It iscom-
prised primarily of sulphates, nitrates, carbon, organic sub-
stances, ground minerals and metals. It isyear round pollut-
ant and cantravel long distances. It isgenerally the product
of residential wood burning (47.5%), industry (32.6%) and
transportation (17.1%). Fine parti culate matter can penetrate
into deepest recessesof thelungsand remain there and con-
tribute to respiratory infections. The characteristic chemi-
calsin particul ate matter are an important determining fac-
tor in their toxicological effects. Vegetation isalso altered
by the deposit of particulates on leaves, which reduce light
absorption and impede photosynthesis and cause necrosis.
By absorbing and diffusing light, fine particul ate matter cre-
atesatype of fog that reducesvisibility.

The results of the present study and the Air Quality In-
dex are presentedin Table 1. Thevaluesof AQI for particulate
matter at Manasagangotri Campus and Ramaswamy Circle
range between 160 and 193 and these areas are categorized
as unhealthy. Sensitive groups of people in these areas are
thosewithrespiratory or heart diseases, the elderly and chil-
dren are most at risk. The health effectsin these areas may
result in aggravation of heart or lung diseases and premature
mortality in personswith cardiopulmonary diseases and in-
creased respiratory effects in general public. Some of the
cautionary statementsfor such peopleisto avoid prolonged
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exertionincluding the genera public. PM index at Fountain
Circle (216) and KIDB area (201) were very high and these
two localitiesare characterized asvery unhealthy. Asacau-
tionary measure peoplein these localities should avail any
outdoor activity and prolonged exertion. Five Light Circle
(216), K.R. Circle (306) and Nehru Circle (386) have very
high PM and are characterized as hazardous. Health effects
in these localities are serious aggravation of heart or lung
diseases, and serious respiratory problems in the general
popul ation. People of theselocalitieswithrespiratory or heart
diseases, children and el derly persons should remainindoors.
An Air Quality Index Descriptor is presented in Table 2.

Sulphur dioxide is a colourless gas with an acrid odour
that isgenerally the product of industry and combustion of
fossil fuel containing sulphur. High levels of this pollutant
are found near industrial sources. Industries release about
88.3% SO, while transportation produces 7.6%. SO, is an
irritant gas that acts in combination with other pollutants
most notable with particulate matter. Exposure to this gas
produces coughing and reduced lung capacity. Asthmatics
areparticularly sensitive to SO,. Long term exposureto this
gas increases the risk of developing a chronic respiratory
iliness. The AQI for SO, inthe present study ranged between
aminimum of 23 at Manasagangotri Campus to amaximum
of 50 at theFive Light Circle. The AQI indicatesthat all the
areas can be categorized as ‘good’. However, at certain lo-
calities of study people with asthma are the group most at
risk. Declinesin industrial SO, emissionsover the last two
decades can be attributed to improved industrial processes
and better filtration systems.

Nitrogen dioxide (NO,) is an irritant gas that is a by-
product of combustion. At high temperatures, airborne ni-
trogen and oxygen combineto form nitric oxide (NO), which
transformsrelatively quickly into NO,. NO, reducesvisibil-
ity and at high concentrations contributes to the formation
of ozone. The principal sourcesof nitrogen oxidesaretrans-
portation (84.6%) and industrial burning (10.3%). At high
concentrations NO, can cause pulmonary oedema. Asthmat-
ics and people with bronchitis are most sensitive to NO,,.
Thelevelsof NO, at all placesarewell below the standards
prescribed and range between aminimum of 15 and amaxi-
mum of 35, and these areas are categorized as‘ good’ . Nev-
ertheless, people with asthmaor other respiratory diseases,
the elderly and children are the groupsmost at risk.

CONCLUSION

The AQI inthe present study indicatesthat the heal th hazards
due to nitrogen dioxide and sulphur dioxide are not severe
and the levels are categorized as‘good’. The index results
for particulate matter at most of the localities are alarming
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Table 1: Air quality parameters and AQI in different localities of Mysore city (During summer, 2010).
Locality Height Particulate Nitrogen Sulphur
infeet Matter (PM< 2.5) dioxide (NO,) dioxide (SO,)
E. Vaue Index E. Vaue Index E. Vaue Index

K.R.Circle 20-25 256 306 21 20 29 41
Ramaswamy Circle 6-7 139 193 16 15 27 39
Nehru Circle 6-7 336 386 21 20 31 44
Five Light Circle 6-7 430 454 28 26 35 50
Fountain Circle 6-7 166 216 31 29 31 44
KIDB Area 15-20 151 201 23 22 28 40
Manasagangotri campus 20-25 81 160 37 35 16 23

Particulate matter as pg/m3; < 2.5 microns, 24 hour average; NO, and SO, as ppb, 1 hour average. E. value is estimated value.

Table 2: Air Quality Index Descriptor (U.S.EPA 2008).

Descriptor AQI Risk measure

Good 0to 50 No message

Moderate 51 to 100 Usually sensitive individuals

Unhealthy for sensitive live groups 101 to 150 Identifiable groups at risk; different groups for different pollutants
Unhealthy 151 to 200 General public at risk; sensitive groups at greater risk

Very unhealthy 201 to 500 General public at greater risk; sensitive groups at greatest risk

and sensitive groups of people are at risk. Residentsliving
around Five Light Circleand Nehru Circle are at maximum
risksand the air quality index ratings are hazardous. People
inthese localitieswith respiratory and heart diseases, children
and elderly persons are advised to remain indoors for a
maxi mum duration. Smoketesting andidling restrictions may
provide particulate matter control to agreater extent. Diesel
Particulate Filters (DPFs) at vehicle level dso offer retrofit
opportunities. Reducing emissionsthrough transport system
improvement include synchronized traffic sgnals, ban on
certain typesof old outdated vehi cles, mandatory fuel quality
sandards, requirementsfor improved vehi cle emission control
engine technology and use of alternate transport fuels.
Reduction of particulate matter in certainlocalities of Mysore
isof prime importance in the present study.
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