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The majority of tropospheric ozone formation occurs when nitrogen
oxides (NOXx), carbon monoxide (CO) and volatile organic compounds (VOCs),

react in the atmosphere in the presence of sunlight, specifically the UV spectrum.
NOx, CO, and VOCs are considered ozone precursors
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« Particulate pollutants

Particulate pollutants are matter suspended in air such as dust and soot.
Major source of SPM (suspended particulate matter) are industries, vehicles, power plants, construction activities, oil refinery,

railway yard, market place, industries, etc.

Their size ranges from 0.001 to 500 micrometres (um) in diameter.
Particles less than 10 um float and move freely with the air current. Particles which are more than 10 um in diameter settle
down.

Particles less than 0.02 um form persistent aerosols.

According to the Central Pollution Control Board (CPCB), particulate size 2.5 pm or less in diameter (PM 2.5) are
responsible for causing the greatest harm to human health.

These fine particulates can be inhaled deep into the lungs and can cause breathing and respiratory symptoms, irritation, .
inflammations and pneumoconiosis (disease of the lungs caused due to inhalation of dust. It is characterised by

inflammation, coughing, and fibrosis — excess deposition of fibrous tissue).
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¢ Prevention and Control of Air
Pollution

« Control of Industrial Pollution
. Industrial pollution can be greatly reduced by:

v' use of cleaner fuels such as liquefied natural gas (LNG) in power
plants, fertiliser plants etc. which is cheaper in addition to being

environmentally friendly.




v' installing devices which reduce the release of

pollutants.

. Devices like filters, electrostatic precipitators




« Filters
. Filters remove particulate matter from the gas stream.

. Baghouse filtration system is the most common one and is made
of cotton or synthetic fibres (for low temperatures) or glass cloth

fabrics (for higher temperature up to 290°C).




» Electrostatic precipitators (ESP)
. Electrostatic precipitation can remove over 99 per cent particulate matter present in the exhaust. I

. The emanating dust is charged with ions, and the ionised particulate matter is collected on an

oppositely charged surface.

*  Working
. An electrostatic precipitator has electrode wires that are maintained at several thousand volts,
which produce a corona that releases electrons. .
. These electrons attach to dust particles giving them a net negative charge. The collecting plates are
grounded (relatively positive charge) and attract the charged dust particles. .

. ESPs are used in boilers, furnaces, and many other units of thermal power plants, cement

factories, steel plants, etc .
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« Catalytic converter

. Catalytic converters, having expensive metals namely platinum-

palladium and rhodium as the catalysts, are fitted into automobiles for reducing the

emission of poisonous gases.

. As the exhaust passes through the catalytic converter, unburnt hydrocarbons are
converted into carbon dioxide and water, and carbon monoxide and nitric oxide are

changed to carbon dioxide and nitrogen gas, respectively.

. Motor vehicles equipped with catalytic converter should use unleaded petrol because

the lead in the petrol inactivates the catalyst.










Apart from the use of the above mentioned devices, other control measures
are:

« increasing the height of chimneys.

« closing industries which pollute the environment.

« shifting of polluting industries away from cities and heavily populated

areas.

development and maintenance of a green belt of adequate width




o Steps Taken to Control Vehicular
Pollution

« Earlier lead in the form of tetraethyl lead was

added in the petrol to raise octane level for the

smooth running of engines. Addition of lead in
petrol has been banned to prevent the emission of

lead particles.

« Usage of alternative fuels like CNG in public
transport vehicles is made mandatory in cities .
like Delhi. All the buses of Delhi were converted to
run on CNG by the end of 2002. I




« Simultaneously parallel steps taken in Delhi for
reducing vehicular pollution include phasing out of
old vehicles, use of unleaded petrol, use of low-
sulphur petrol and diesel, use of catalytic
converters in vehicles, application of stringent

pollution-level norms for vehicles, etc.































« Acid Rain Areas
. They are concentrated in the industrialised belt of the northern hemisphere.

. Scandinavia, Canada, the Northeast United States and North-western Europe.

¢ Inlindia
. In India, the first report of acid rain came from Bombay in 1974.
. Instances of acid rain are being reported from metropolitan cities.

. Lowering of soil pH is reported from north-eastern India, coastal Karnataka and Kerala, parts of Orissa, West Bengal and Bihar.

+ Acid Rain Control .

. Use of low sulphur fuel or natural gas or washed coal (chemical washing of pulverised coal) in thermal plants can reduce

incidences of acid rain.

. Buffering: the practice of adding a neutralising agent to the acidified water to increase the pH. Usually, lime in the form of

calcium oxide and calcium carbonate is used




« National Ambient Air Quality Standards (NAAQS)

Ambient air quality refers to the condition or quality of air surrounding us in the outdoors. National Ambient Air Quality
Standards are the standards for ambient air quality set by the Central Pollution Control Board (CPCB) that is applicable
nationwide. The CPCB has been conferred this power by the Air (Prevention and Control of Pollution) Act, 1981.

The NAAQS have been revisited and revised in November 2009 for 12 pollutants, which include
. sulphur dioxide (SO,),

nitrogen dioxide (NO,),

o particulate matter having micron (PM10),

. particulate matter having a size less than 2.5 microns (PM2.5),
. ozone,

. lead,

o carbon monoxide (CO),

o arsenic,
o nickel,

o benzene,

o ammonia, and

. benzopyrene.







« Previously who measured Air pollution

Central Pollution Control Board along with State Pollution Control Boards have been operating the National Air

Monitoring Program (NAMP).

« Why is AQI necessary?

Quality of data from some cities remains weak, and the standards set for pollutants fall short of World Health Organization

recommendations.

The pollution related analysis using a vast number of complex parameters was complicated for the common man to

understand.

« Categories of air pollution under AQI

There are six AQI categories, namely Good, Satisfactory, Moderately polluted, Poor, Very Poor, and Severe.

e Pollutants considered

The AQI will consider eight pollutants (PM10, PM2.5, NO,, SO,, CO, O;, NH;, and Pb).




CENTRAL POLLUTION CONTROL BOARD'S
AIR QUALITY STANDARDS

AIR QUALITY INDEX (AQI) CATEGORY

101-200 Moderate
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Concentration range*

Satisfactory | 51-100 |51 - (31 -|41 -|51 -(11-2.0|41 ~-|201 -|05 -
100 | 60 80 100 80 400 |10

Moderately | 101 - |101 - {61 -|81 -[101 -|2.1-10 |81 ~-|[401 -|L1 -

polluted 200 250 |90 180 (168 380 800 2.0

*CO in mg.’m" and other pollutants in pglm"; 2h-hourly average values for PM;y, PM; s,
NO;, SOz, NH3, and Pb, and 8-hourly values for CO and O;.




The Air (Prevention and Control of Pollutlon)
Act, 1981







National Clean Air Programme
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There are 102 non-attainment cities identified for implementing mitigation
actions under NCAP.

For each of these cities, a city specific action plan is being made.

Cities have already prepared action plans in consultation with Central
Pollution Control Board.

Smart Cities program will be used to launch NCAP in the 43 smart cities
falling in the list of the 102 non-attainment cities.

NCAP will be evolved based on the evolving scientific and technical
information.
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e Other features of NCAP include,

o Increasing number of monitoring stations in the country including
rural monitoring stations,

o technology support,
o emphasis on awareness and capacity building initiatives,

o setting up of certification agencies for monitoring equipment,

o source apportionment studies,

o emphasis on enforcement,

o specific sectoral interventions etc.




State of Global Air 2020: HEI







Central Pollution Control Board
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Eunctions of CPCB:

e Coordinates the activities of the State Pollution Control Boards

e Conducts environmental assessments and research.

e Maintains national standards under a variety of environmental laws, in
consultation with zonal offices, tribal, and local governments.

e Monitors water and air quality, and maintains monitoring data under National
Air Quality Monitoring Programme (NAMP) B

e Aduvises the central government to prevent and control water and air
pollution. B




e EPA is an umbrella legislation that includes the Water Act, 1974 and the Air
Act.

e Under the Environment Act, the Central Government can:

1. Set standards for emissions and discharges of pollution in the
atmosphere by any person carrying on an industry or activity;

2. Regulate the location of industries;

3. Look after management of hazardous wastes,

4. Empower any person to enter, inspect, take samples and test.




e From time to time, the Central Government issues notifications under the
Environment Act for the protection of ecologically-sensitive areas or issues
guidelines for matters under the Environment Act.

e The Act prescribes stringent penalties to the defaulters for violation of the
provisions of the Act.

e The jurisdiction of Civil Court is barred under the Act.
e Every State has to set up Green Bench Courts to attend to Public Interest

Litigation (PIL) cases concerning environmental hazards.




Environmental Pollution (Prevention and Control)
Authority (EPCA)







Moderate to Poor

Very Poor

Severe

Severe+ or
Emergency

*PM 2.5 between 61-120 pg/m?3
*PM10 between 101-350 j1g/m?3

PM2.5 between 121-25011g/m?
*PM10 between 351-430 ng/m?

PM2.5 more than 250ug/m?
*PM10 more than 430pg/m?

PM2.5 of or more than 300g/m?3
*PM10 of or 500pug/m3
(persist for 48 hours or more)

*Enforce pollution control in thermal power plants
*Mechanized sweeping on roads

*Ban on firecrackers

*Stop garbage burning

Stop use of diesel generator sets

*Increase bus and metro services and increasing
frequency of metro service

Stop use of coal/firewood in hotels and open eateries

*Increase frequency of mechanized sweeping of road
and sprinkling of water on roads

«Close brick kilns, Hot Mix plants, Stone Crushers
*Shut down Badarpur power plant

*Introduce concessional rates to encourage off-peak
travel in public transport.

Stop entry of diesel trucks into Delhi (except essential
commodities)

Stop construction activities

*Introduce odd and even scheme

*Shutting of schools
















WAYU (Wind Augmentation PurifYing Unit)




