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Abstract— Sources of air pollution includes pollutants 

emitted by mobile sources like automotive vehicle, air 

planes, and marine ships. Many of these pollutants mainly 

carbon dioxide, oxides of nitrogen, sulphur dioxide etc. 

contribute to environmental degradation and have negative 

effects on human health. To protect human from health 

point of view and the environment, environmental 

regulatory agencies such as the US environmental protection 

agency have established policies to minimize air pollution 

from mobile sources. Similar agencies exist at the country 

level. Due to the large number of mobile sources of air 

pollution, and their ability to move from one location to 

another, mobile sources are regulated differently from 

stationary sources, like power plants and other industries 

and public in urban and semi urban areas using and 

combusting directly in their furnaces and cooking stoves. 

Instead of monitoring individual emitters, such as an 

individual vehicle, mobile sources are often regulated more 

broadly through design and fuel standards. The increase in 

the number of motor vehicles driven in the world has made 

efforts to limit mobile source pollution challenging. As a 

result, there have been a number of different regulatory 

instruments, implemented to reach the desired emissions 

goals. 
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I. INTRODUCTION 

Air Pollution release of chemicals and particulates into the 

atmosphere. Common gaseous pollutants include carbon 

dioxide, chlorofluorocarbons (CFCs) and nitrogen oxides 

are produced by industries and motor vehicles. 

Photochemical ozone and smog are created as nitrogen 

oxides and hydrocarbons react to sunlight. Particulate 

matter, or fine dust is characterized by their micro size PM10 

to PM2. Broad classification-There are a number of different 

mobile sources of air pollution, some contributing more to 

pollution than others. As mentioned previously, mobile 

sources are regulated differently from stationary sources due 

to the large number of sources and their ability to move 

from one location to another. Different mobile sources 

operate differently and generate different emission types and 

levels. The E.P.A.(Environmental Protection Agency) 

differentiates between mobile sources by classifying them as 

either on-road vehicles or non-road vehicles. On-road 

vehicles and non-road vehicles are often subject to different 

regulations. 

Road Sources 

1) Cars 

2) Light Duty and Heavy Duty Trucks 

3) Buses  

4) Motor Bikes 

Non Road Sources 

1) Aircrafts  

2) Motorboats 

3) Locomotives 

4) Construction Equipment  

A. Major Regulated Mobile Source Pollutants: 

There are a number of different pollutants that are emitted 

by mobile sources. Some make up a large portion of the 

total air concentration for that particular pollutant while 

others do not make up as much of the total air concentration.        

B. Particles 

Put simply, particles are specks of solid material suspended 

and transported in the air. There is a wide range of particles 

in the air that we breathe - from relatively large - those that 

form visible dust, reducing visibility and soiling buildings, 

to the very fine particles that can penetrate deep into our 

lungs and have been found to damage health. Particles are 

classified by size. However, the composition of particles 

varies widely, and this makes determining the effects of 

particle pollution on health particularly difficult. There are 

natural sources of particles as well as those emitted from our 

activities. Natural sources like windblown dust, soil, sand, 

sea salt, ash from volcanoes and forest fires, pollen. Most of 

this natural dust in our air is inert, it may cause a nuisance, 

but does not have a serious impact on our health. The 

particles that we are responsible for are smaller and more 

reactive, and therefore more likely to cause problems. 

 

Pollutant Example Definition 

Suspended 

particle 

matter 

Sand, soil, salt All airborne particles 

Nuisance dust 
Form building, 

quarrying 

Particles that soil 

buildings. 

Aerosol 
Industrial smoke, 

seawater 

Particles suspended 

in gas 

PM10 
Sea salts, mineral 

dust, pollen 

Particles less than 10 

   in diameter 

PM2.5 Vehicle Exhausts 
Particles less than 2.5 

   in diameter 

Smoke Industry, bonfires 
Particles less than 15 

   in diameter 

Blake smoke Industry 
Dark particulate 

matter 

Blake carbon 

Diesel vehicle 

exhausts, Industry, 

soil duel heating 

Carbon based 

particles which 

contribute to climate 

change 

Inhalable 

particles 

Those larger than 

4    diameter 

Particles which may 

be breathed in 

Respirable Those smaller than Particles which 
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particles 4    diameter penetrate deep into 

the lung 

Table 1: 

C. Primary Particles: 

These are particles that are emitted or blown directly into 

the air. There are many sources including emissions from 

vehicles and road surfaces, chimney stacks, dust from 

storage areas, spoil heaps, emissions from buildings 

(ventilation, boilers and solid fuel combustion), materials 

handling and construction sites [5].   

D. Secondary Sources: 

Particles may form when substances react in the atmosphere. 

These are often from the oxidation of sulphur and nitrogen 

oxides, which form nitrates and ammonium salts. These are 

usually less than 10 µm diameter, and originate from 

combustion and natural sources [6].   

E. Particle size: 

The behavior of an atmospheric particle is determined by 

size. Larger particles will not stay in the air for very long 

and will be deposited close to their source. Smaller particles 

can be carried long distances. 

1) Nucleation mode (< 0.2µm diameter) - particles 

recently emitted from a process or freshly formed 

within the atmosphere, present in large numbers in 

urban air. 

2) Accumulation mode (> 0.2µm diameter - 2µm 

diameter) particles which have grown from 

nucleation mode by coagulation or condensation of 

vapors. Stable with an atmospheric lifetime of 7-30 

days. 

3) Coarse mode (> 2µm diameter) - mainly formed by 

weathering processes, includes soil dust, sea spray 

and industrial dusts. Large size means the 

atmospheric lifetime is short.   

F. Composition of Particles: 

In urban air, particles come from many sources. Along with 

size, the composition of particles in air will determine any 

health effects they have. Assessing the exact makeup of 

particles in air is complex, however, as they are monitored 

either by size or composition.   

G. Particulate Matter (PM10 and PM2.5): 

Particulate matter (PM) is a complex pollutant as it contains 

a variety of components in variable concentrations. The 

principal source of particulate matter in European cities is 

road traffic emissions, particularly from diesel vehicles. It is 

also emitted from industrial combustion plants and public 

power generation, commercial and residential combustion, 

and some non-combustion processes (e.g. quarrying). 

Natural sources include volcanoes, dust storms and sea salt. 

Whilst these generally produce only a small percentage of 

fine particulate matter they can contribute significantly to 

local breaches of the regulatory limit. Levels of PM are 

highest in urban areas as they are a traffic-related pollutant. 

Secondary sources, from material originally in gaseous form 

have been taken up into the particulate phase and include 

sulphuric acid and ammonium sulphate from oxidation of 

sulphur dioxide, ammonium and other nitrates derived from 

oxidation of nitrogen oxides and semi-volatile organic 

compounds
 [7]

.      Particulate matter is categorized according 

to its size in micrometers. PM10 refers to particles under 10 

micrometers, sometimes called the 'coarse fraction'. PM2.5 

refers to particles under 2.5 micrometers, sometimes called 

the 'fine fraction'. PM2.5 is thought to be more damaging to 

human health than PM10 
[7]

.  

H. Nitrogen Dioxide (NO2):  

Nitric oxide (NO) is produced during high temperature 

burning of fuel (e.g. road vehicles, heaters and cookers). 

When this mixes with air, NO2 is formed. Levels are highest 

in urban areas as it is a traffic-related pollutant.     

I. Ozone (O3):  

Ground level ozone is a secondary pollutant; it is formed 

through a chemical reaction of volatile organic compounds 

and nitrogen dioxide in the presence of sunlight, so levels 

are generally higher in the summer. The highest levels tend 

to be found in rural areas downwind of urban areas or 

industrial sites. 

J. Sulphur Dioxide (SO2): 

Fossil fuel combustion (principally power stations), 

conversion of wood pulp to paper, manufacture of sulphuric 

acid, smelting, incineration of refuse. The most common 

natural source is volcanoes. 

K. Volatile Organic Compounds (VOCs) Benzene: 

Main source of atmospheric benzene in Europe is petrol 

vehicles, which accounts for about 70% of emissions. 

Another 10% comes from the distillation, refining and 

evaporation of petrol from vehicles. Other VOCs play a role 

in the photochemical formation of ozone in the atmosphere. 
[5] 

L. 1, 3-Butadiene: 

Main source of 1, 3-Butadiene is also principally from road 

traffic, in the combustion process of petrol and diesel 

vehicles. Unlike benzene it is not a constituent of fuel but is 

produced through the combustion of olefins. An additional 

source is from industrial processes such as synthetic rubber 

manufacture.  

M. Carbon Monoxide (CO): 

CO forms when carbon fuels are burned, either in the 

presence of too little oxygen or at too high a temperature. 

One of the main causes is idling vehicle engines and vehicle 

deceleration. Smaller amounts are released into the 

atmosphere from organic combustion in waste incineration 

and power station processes. Levels are highest in urban 

areas due to its close association with road traffic. However, 

in the UK levels are generally low being well below the 

targets set by the Government. 

N. Lead (Pb): 

As much of the airborne emission of lead originates from 

road traffic, concentrations have decreased with most cars 

running on unleaded and lead replacement petrol. Other 

sources of lead pollutants include waste incineration and 

metal processing. The largest industrial use is manufacturing 

batteries.           
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O. Toxic Organic Micro-Pollutants (TOMP) PAHs 

(Polycyclic Aromatic Hydrocarbons), PCBs 

(Polychlorinated Biphenyls), Dioxins, Furans: 

 Produced by the incomplete combustion of fuels, road 

transport and industrial plant are the largest source. Open 

burning is a major source in the UK and comparatively large 

amounts are released on and around bonfire night, whilst 

there is increasing concern over domestic wood burning for 

heating. Tobacco smoke is also a source. 
[1]

 

P. Carbon dioxide:  

Is one of the most prominent greenhouse gases emitted by 

motor vehicles. In 2006, 23.6% of the total inventory of U.S. 

greenhouse gases were derived from motor vehicles. The 

compound is generated as a by-product of the combustion of 

any fuel source containing carbon. 

Q.  Hydrocarbons: 

 Is a precursor to ground-level ozone, a serious air pollutant 

in cities across the United States. A key component of smog, 

ground-level ozone is formed by reactions involving 

hydrocarbon and nitrogen oxides in the presence of sunlight. 

Hydrocarbon emissions result from incomplete fuel 

combustion and from fuel evaporation. Ground-level ozone 

causes health problems such as difficulty breathing, lung 

damage, and reduced cardiovascular functioning.    

II. EFFECTS OF AIR POLLUTION 

Air pollution can affect human health, plants, animals and 

ecosystems, and the built environment.     

A. Visibility: 

Particles in the atmosphere can affect visibility as they 

absorb and/or scatter light. Particles can also reduce 

sunshine reaching the earth, especially when the sun is low 

in the sky. It has been estimated that carbon is responsible 

for 25 - 45% of reduction in visibility in urban areas. At 

high humidity levels they also contribute to fog formation. 

B. Health Effects: 

Particles can cause irritation to the eyes, nose and throat. 

Larger particles reaching the nose or throat will be filtered 

out by the body's natural defense system. However, the very 

tiny particles that reach deep into the lung may be absorbed 

into the blood stream or cause lung problems. Those 

between 4µm and 10µm diameter are trapped by mucus in 

the airways, and those less than 4µm can reach deep into the 

air sacs in the lungs. Particle pollution <2.5µm diameter 

comes mainly from vehicles, and is responsible for elevated 

levels during pollution episodes, and is therefore associated 

with health effects [5].             

The most recent evidence from the Government‟s 

Committee on the Medical Effects of Air Pollution 

(COMEAP) suggests that some 29,000 deaths per year 

(4,000 in London alone) are brought forward by exposure to 

man-made particulate air pollution at current levels.   

Both the size and composition of the particles, and 

length of time of exposure, determine any potential health 

effect. Exposure to particles can lead to mortality (death), 

increased admissions to hospital of people suffering from 

cardiovascular (heart) disease (attacks and strokes) and 

pulmonary (lung) disease, such as chronic obstructive 

pulmonary disease (COPD), bronchitis and asthma. Other 

compounds found on particulates, such as some 

hydrocarbons or metals, can cause cancer or poisoning. 

People who are particularly vulnerable to the effects of 

particulate pollution include the young, the old and those 

with existing cardiovascular and respiratory conditions, who 

often find their symptoms worsen during episodes of high 

pollution levels. As the composition of particle pollution is 

so variable an average approach is taken to assessing health 

effects. The Committee on the Medical Effects of Air 

Pollution (COMEAP) estimate that long term exposure to a 

10µg per m3 increase in PM2.5 concentrations leads to a 6% 

increase in 'all-cause mortality', or total deaths. Across 

Europe particle pollution is believed to reduce the average 

life expectancy by 8 months.               

C. Acid Rain and Its Implications: 

 The term „acid rain‟ is used to describe the ways in which 

acids fall out of the atmosphere and effect the environment. 

A more precise term is acid deposition, which has two parts: 

wet and dry. Wet deposition refers to acidic rain, for and 

snow. The strength of effects depends on factors, like how 

acidic the water is, the chemistry and buffering capacity of 

soil involved, and the types of fish, trees and the other living 

things that rely on the water. According to scientists Sulphur 

Dioxide (S02) and Nitrogen Oxides (NOx) are the primary 

causes of acid rain. 

D. Effect of Acid Deposition 

1) Effect on the Ecosystem: 

Acid deposition can have a variety of effects, including 

damage to forests and soils, fish and other living things, 

materials and human health thereby affecting the 

environment. Acid rain also reduces visibility, ecosystem 

and aquatic system. 

III. ENVIRONMENTAL EFFECTS   

A. Contribution of Vehicular Exhausts to Ambient Air 

Quality: 

The vehicle exhausts are responsible for 70% of air 

pollution in most of the cities in India. It is the major cause 

for deterioration of urban ambient air quality. Considering 

CNG and LPG as environment friendly alternate auto fuels, 

the Government is encouraging use of these fuels in 

automobiles. CNG has already become popular as an Eco-

friendly auto fuel and it is being marketed mainly in Delhi, 

Mumbai, Vadodara, and some other cities of India. At 

present there are more than 111 CNG filling stations in 

Delhi. The Government has also permitted the use of LPG in 

automobiles.  

Ethanol (5%) blended with petrol is being used as 

an alternative auto fuel, such blended petrol is being used in 

the State of Maharashtra, Andhra Pradesh, Goa, Gujarat, 

Haryana, Karnataka, Tamil Nadu, UP, Daman and Diu and 

Union Territories of Dadra and Nagar Haveli, Chandigarh 

and Pondicherry. A National Mission on Bio-diesel has been 

announced by the Planning Commissions. Government of 

India. In Mumbai outlets have been opened for the 

distribution of Ethanol Gasoline. 
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B. Climate Change: 

Black carbon particles are „short lived climate forcers‟. 

These have a similar effect on the climate to carbon dioxide 

(CO2) but on a much shorter timescale. They can also have 

a strong regional impact on climate warming. At present 

most effort to address climate change is focused on CO2, 

but there is also an opportunity to reduce the impacts 

through the control of black carbon particulate pollution. 

Environmental Protection UK, with Client Earth, have 

established the Black Carbon Campaign, which aims to raise 

awareness of the need to cut global black carbon emissions 

in order to achieve rapid climate change mitigation and slow 

the rate of Arctic melting. The Campaign will work at 

international, national and local levels to raise awareness of 

both the need to reduce emissions and the practical ways in 

which emission reductions can be achieved. 

The Black Carbon and Climate Change Summit 

was held in March 2012 at the Royal Society in London in 

London. It aimed to explore the UK‟s options for a policy 

response in light of the United Nations Environment 

Programme (UNEP) report „Integrated Assessment of Black 

Carbon and Tropospheric Ozone‟ released late in 2011. 

Soiling in 1990/91 a survey estimated that £79 

million was spent on stone cleaning every year (QUARG, 

1993). Soiling by particulates is most commonly observed 

on cars, washing, paintwork on houses and internal 

windowsills. The extent of this is difficult to quantify but 

can cause serious problems for people living nearby. 

Nuisance Dust can cause nuisance problems, 

particularly near quarries, construction sites and cement 

works. Dust from roads is also a frequent source of 

complaint. [2] 

C. Effect of Heritage Sites and Buildings 

Acid deposition effects a number of inanimate features of 

building construction. Buildings and head stones that are 

constructed from limestone are easily attacked by acids, as 

are structures that are constructed of iron or steel. Paints on 

cars can react with acid deposition causing fading. The Taj 

Mahal at Agra in the State of UP and many other buildings 

are under attack from the effects of acidic depositions. 

D. European and Indian Standards of Emission: 

European Environmental Protection UK is a national charity 

that provides expert policy analysis and advice on air 

quality, land quality, waste and noise and their effects on 

people and communities in terms of a wide range of issues 

including public health, planning, transport, energy and 

climate. 

E. European Emission Standards     

The Euro Standards set limits on the maximum emissions 

from new vehicles. There have been a series of increasingly 

stringent Euro standards for petrol and diesel cars (and vans) 

and heavy duty vehicles. Diesel cars, to date, have had to 

meet less stringent standards than petrol fuelled cars, but the 

two are converging in Euro 6.            

Unfortunately the Euro standards have not been as 

effective as originally expected. The drive cycles that these 

vehicles are tested on are not representative of real world 

driving conditions, especially in urban areas. It is also easier 

to reduce emissions in high speed steady state driving, rather 

than slow or stop start urban driving, and the test cycle 

combined these states. Consequently the real world 

emissions reductions have not been as large as hoped. In 

some cases, emissions from higher ('more stringent') Euro 

standards have actually been higher than previous vehicles 

under urban driving conditions. There have recently been 

changes in the test cycle to try to overcome this "cycle-

beating" by vehicle manufacturers. 

F. India Central Pollution Control Board     

Air Quality Monitoring is an important part of the air quality 

management. The National Air Monitoring Programme 

(NAMP) has been established with objectives to determine 

the present air quality status and trends and to control and 

regulate pollution from industries and other source to meet 

the air quality standards. It also provides background air 

quality data needed for industrial siting and towns planning. 

Bharat Stage emission standards       

G. Bharat stage emission standards: 

 Are emission standards instituted by the Government of 

India to regulate the output of air pollutants from internal 

combustion engine equipment, including motor vehicles.

 The standards and the timeline for implementation 

are set by the Central Pollution Control Board under the 

Ministry of Environment & Forests and climate change. 

 The standards, based on European regulations 

were first introduced in 2000. Progressively stringent norms 

have been rolled out since then. All new vehicles 

manufactured after the implementation of the norms have to 

be compliant with the regulations. Since October 2010, 

Bharat stage III norms have been enforced across the 

country. In 13 major cities, Bharat stage IV emission norms 

have been in place since April 2010. 

IV. INDIAN NORMS  

Diesel and Gasoline vehicles emission norms for on road 

vehicles Emission standards for Diesel Truck and Bus 

Engines,
 
[4] 

Year Reference 
CO, 

g/kWh 

HC, 

g/kWh 

NOx, 

g/kWh 

PM, 

g/kWh 

1992 - 
17.3-

32.6 
2.7-3.7 - - 

1996 - 11.20 2.40 14.4 - 

2000 Euro I 4.5 1.1 8.0 0.36 

2005 Euro II 4.0 1.1 7.0 0.15 

2010 Euro III 
2.1 0.66 5.0 0.10 

5.45 0.78 5.0 0.16 

2010 Euro IV 
1.5 0.46 3.5 0.02 

4.0 0.55 3.5 0.03 

Table 2: Emission standards for Diesel Truck and Bus 

Engines, [4] 

Yea

r 

Referen

ce 

CO, 

g/kW

h 

HC, 

g/kW

h 

HC+NO

x, 

g/kWh 

NOx, 

g/kW

h 

PM, 

g/kW

h 

199

2 
- 

17.3-

32.6 

2.7-

3.7 
- - - 

199

6 
- 

5.0-

9.0 
- 2.0-4.0 - - 

200

0 
Euro I 

2.72-

6.90 
- 

0.97-

1.70 

0.14-

0.25 
- 

200

5 
Euro II 

1.0-

1.5 
- 0.7-1.2 

0.08-

0.17 
- 
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201

0 
Euro III 

0.64    

0.80     

0.95 

- 

0.56    

0.72     

0.86 

0.50     

0.65    

0.78 

0.05  

0.07   

0.10 

201

0 
Euro IV 

0.50    

0.63    

0.74 

- 

0.30     

0.39     

0.46 

0.25    

0.33    

0.39 

0.025 

0.04    

0.06 

Table 3: Emission Standards for Light Duty Diesel Vehicle, 

[4] 

Year Reference 
CO, 

g/km 

HC,  

g/km 

HC+Nox, 

g/km 

2005-

04 
BS II 1.00 0.85 0.10 

2010-

04 
BS III 0.50 0.50 0.05 

Table 4: Emission standards for 2 & 3 Wheel Diesel 

Vehicles, [4] 

Norms 
CO 

g/kmhr 

HC 

g/kmhr 

NOx 

g/kmhr 

PM 

g/kmhr 

1991 Norms 14 3.5 18 - 

1996 Norms 11.2 2.4 14.4 - 

India Stage 

2000 Norms 
4.5 1.1 8.0 0.36 

BS-II 4.0 1.1 7.0 0.15 

BS-III 2.1 1.6 5.0 0.10 

BS-IV 1.5 0.96 3.5 0.02 

Table 5: Emission norms for Heavy Diesel Vehicles, [4] 

Year Reference CO, g/km HC, g/km HC+NOx, g/km NOx, g/km 

1991 - 14.3-27.1 2.0-2.9 - - 

1996 - 8.68-12.4 - 3.00-4.36 - 

1998 - 4.34-6.20 - 1.50-2.18 - 

2000 Euro I 2.72-6.90 - 0.97-1.70 - 

2005 Euro II 2.2-5.0 - 0.5-0.7 - 

2010 Euro III 

2.3 0.20 

- 

0.15 

4.17 0.25 0.18 

5.22 0.29 0.21 

2010 Euro IV 

1.0 0.1 

- 

0.08 

1.81 0.13 0.10 

2.27 0.16 0.11 

Table 6: Emission Standard for 4 Wheel Gasoline Vehicle, [4] 

Norms Reference CO, g/km HC + NOx, g/km 

1991 - 12-30 8-12 (only HC) 

1996 - 4.5 3.6 

2000 Euro I 2.0 2.0 

2005 Euro II 1.6 1.5 

2010 Euro III 1.0 1.0 

Table 7: Emission Standard for 2/3 Wheeler Gasoline Vehicle, [4] 

A. Diesel Vehicles Emission Norms for Non Road Vehicles: 

Engine Power 

kW 
Year CO, g/kWh HC, g/kWh HC+NOx, g/kWh NOx, g/kWh PM, g/kWh 

BS II 

P<8 2008 8.0 1.3 - 9.2 1.00 

8   P < 19 2008 6.6 1.3 - 9.2 0.85 

19       2007 6.5 1.3 - 9.2 0.85 

37   P < 75 2007 6.5 1.3 - 9.2 0.85 

75        2007 5.0 1.3 - 9.2 0.70 

130   P < 560 2007 5.0 1.3 - 9.2 0.54 

       

BS III 

P<8 2011 8.0 - 7.5 - 0.80 

8   P < 19 2011 6.6 - 7.5 - 0.80 

19       2011 5.5 - 7.5 - 0.60 

37   P < 75 2011 5.0 - 4.7 - 0.40 

75        2011 5.0 - 4.0 - 0.30 
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130   P < 560 2011 3.5 - 4.0 - 0.20 

Table 8: Emission Standards for Diesel Construction Machinery [4] 

Engine Power 

kW 
Year CO, g/kWh HC, g/kWh HC +NOx, g/kWh NOx, g/kWh PM, g/kWh 

BS I 

All 1999 14.0 3.5 - 18.0 - 

BS II 

All 2003 9.0 - 15.0 - 1.00 

BS III 

All 2005 5.5 - 9.5 - 0.80 

BS III A 

P<8 2010 5.5 - 8.5 - 0.80 

8   P < 19 2010 5.5 - 8.5 - 0.80 

19       2010 5.5 - 7.5 - 0.60 

37   P < 56 2011 5.0 - 4.7 - 0.40 

56       2011 5.0 - 4.7 - 0.40 

75   P < 130 2011 5.0 - 4.0 - 0.30 

130   P < 560 2011 3.5 - 4.0   

Table 9: Emission Standards for Diesel Agriculture Tractors [4] 

Engine Power 

kW 
Year CO, g/kWh HC, g/kWh NOx, g/kWh PM,  g/kWh Smoke L/m 

P   19 
2004 5.0 1.3 9.2 0.6 0.7 

2005 3.5 1.3 9.2 0.3 0.7 

19   50 
2004 5.0 1.3 9.2 0.5 0.7 

2004 3.5 1.3 9.2 0.3 0.7 

50   176 2004 3.5 1.3 9.2 0.3 0.7 

176   800 2004 3.5 1.3 9.2 0.3 0.7 

Table 10: Emission Standards for Diesel   800 kW for Generator Sets [4] 

L/m liter per minute 

Year CO mg/Nm
3
 NMHC mg/Nm

3
 NOx mg/Nm

3
 PM mg/Nm

3
 

2003 150 100 1100 75 

2003-2005 150 100 970 75 

2005 150 100 710 75 

Table 11: Emission Standards for Diesel > 800 kW for Generator Sets [4] 

NMHC non methane hydrocarbons 

Capacity Pollutant Emission Limit 

Coal based thermal plants 

Below 210 MW Particulate matter (PM) 350 mg/Nm
3
 

210 MW and above  150 mg/Nm
3
 

500 MW and above  50 mg/Nm
3
 

Gas based thermal plants 

400 MW and above NOx 50 PPM for natural gas, 100 PPM for naphtha 

Below 400 MW and up to 100 MW  75 PPM for natural gas, 100 PPM for naphtha 

Below 100 MW  100 PPM for naphtha/natural gas 

For conventional boilers  100 PPM 

Table 13: Emission Standards for Coal and Gas Based Power Plant [4] 

B. Euro Norms [12]: 

Tier Year CO, g/km THC g/km NMHC g/km NOx, g/km HC+NOx g/km PM g/km 

Diesel 
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Euro 1 1992 2.72 - - - 0.97 0.14 

Euro 2 1996 1 - - - 0.7 0.08 

Euro 3 2000 0.64 - - 0.50 0.56 0.05 

Euro 4 2005 0.50 - - 0.25 0.30 0.025 

Euro 5a 2009 0.50 - - 0.180 0.230 0.005 

Euro 5b 2011 0.50 - - 0.180 0.230 0.005 

Euro 6 2014 0.50 - - 0.080 0.170 0.005 

Petrol (Gasoline) 

Euro 1 1992 2.72 - - - 0.97 - 

Euro 2 1996 2.2 - - - 0.5 - 

Euro 3 2000 2.3 0.20 - 0.15 - - 

Euro 4 2005 1 0.10 - 0.08 - - 

Euro 5a 2009 1 0.10 0.068 0.060 - 0.005 

Euro 6 2014 1 0.10 0.068 0.060 - 0.005 

Table 14: Diesel and Gasoline vehicles emission norms for on road vehicles 

NMHC non methane hydrocarbons 

Category 

Concentration
 

SPM, 

g/m
3
 

SOx, 

g/m
3
 

CO, 

g/m
3
 

NOx, 

g/m
3
 

Industrial and 

Mixed use 
500 120 5000 120 

Residential and 

rural 
200 80 2000 80 

Sensitive 100 30 1000 30 

Table 15: Ambient Air Quality Standard 

C. Fuel: 

Fuel quality plays a very important role in meeting the 

stringent emission regulation. The fuel specifications of 

gasoline and diesel have been aligned with the 

Corresponding European Fuel Specifications for meeting the 

Euro II, Euro III and Euro IV emission norms. The use of 

alternative fuels has been promoted in India both for energy 

security and emission reduction. Delhi and Mumbai have 

more than 100,000 commercial vehicles running on CNG 

fuel. Delhi has the largest number of CNG commercial 

vehicles running anywhere in the World. India is planning to 

introduce Biodiesel, ethanol gasoline blends in a phased 

manner and has drawn up a road map for the same. The 

Indian auto industry is working with the authorities to 

facilitate for introduction of the alternative fuels. India has 

also set up a task force for preparing the Hydrogen road 

map. The use of LPG has also been introduced as an auto 

fuel and the oil industry has drawn up plans for setting up of 

auto LPG dispensing stations in major cities.  

V. CRITICISM AND COMMENTARY  

A. Ineffectiveness Of Present Pollution Control System: 

Presently, all vehicles need to undergo a periodic emission 

check (3 months/ 6 months) at PUC centers at Fuel Stations 

and Private Garages which are authorized to check the 

vehicles. In addition, transport vehicles need to undergo an 

annual fitness check carried out by RTOs for emissions, 

safety and roadworthiness. The objective of reducing 

pollution not achieved to a large extent by the present 

system. Some reasons for this are Independent centers do 

not follow rigorous procedures due to inadequate training 

equipment not subjected to periodic calibration by 

independent authority lack of professionalism has led to 

malpractice tracking system of vehicles failing to meet 

norms non-existent. 

B. Comparison Between Bharat Stage And Euro Norms 

The Bharat Stage norms have been styled to suit specific 

needs and demands of Indian conditions. The differences lie 

essentially in environmental and geographical needs, even 

though the emission standards are exactly the same. For 

instance, Euro-III is tested at sub-zero temperatures in 

European countries. In India, where the average annual 

temperature ranges between 24 and 28 degree Celsius, the 

test is done away with. Another major distinction is in the 

maximum speed at which the vehicle is tested. A speed of 

90 km/h is stipulated for BS-III, whereas it is 120 km/h for 

Euro-III, keeping emission limits the same in both cases. In 

addition to limits, test procedure has certain finer points too. 

For instance, the mass emission test measurements done in 

g/km on a chassis dynamometer requires a loading of 100 kg 

weight in addition to unloaded car weight in Europe. In 

India, BS-III norms require an extra loading of 150 kg 

weight to achieve the desired inertia weight mainly due to 

road conditions here.          

C. Lag Behind Euro Standards  

Criticism of the fact that the Indian norms lag the Euro 

norms. As of 2014, only a few cities meet Euro IV or Bharat 

Stage IV standards that are nine years behind Europe. The 

rest of India gets Bharat Stage III standard fuel and vehicles, 

which are 14 years behind Europe. Also, there was a 

suggestion from some bodies to implement Euro IV norms 

after Euro II norms, skipping the Euro III norms totally. 

This is because the Euro III norms are only a small 

improvement over Euro II, whereas Euro IV norms mark a 

big leap over Euro II. According to a study conducted by the 

Desert Research Institute and the Indian Institute of 

Technology Delhi, the only way to stabilize fine particulates 

(PM2.5) at the 2011 levels despite the five-fold rise in 

vehicular density is nationwide implementation of Bharat V 

standards by 2015.      

D. Cycle Beating: 

Emission standards to deliver real emission reductions it is 

crucial that the test cycles under which the emissions have 

to comply as much as possible reflect normal driving 

situations. It was discovered that engine manufacturers 
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would engage in what was called 'cycle beating' to optimize 

emission performance to the test cycle, while emissions 

from typical driving conditions would be much higher than 

expected, undermining the standards and public health. 

Need for uniform emissions standards across the 

country:       The practice of limiting improved emissions 

standards only to a few cities and to a smaller proportion of 

urban population has been criticized as violating the 

fundamental right to healthy life for all. This also does not 

allow trucks to move to cleaner fuel and technology and 

they heavily pollute cities during transit and aggravate 

pollution in cities. Many persons and establishments try to 

purchase Bharat Stage III vehicles and fuel from outside city 

limits in order to take advantage of lower prices, even 

though these are used in cities. [4] 

VI. CONCLUSION 

Air pollution in India is quite a serious issue with the major 

sources being fuel wood and biomass burning, fuel 

adulteration, vehicle emission and traffic congestion. Many 

two wheel, three wheel and four wheel vehicles lacked 

catalytic converters. Increases in vehicle emissions were 

among the highest in the world. The refining of oil and 

supply of fuel was owned, regulated and run by the 

government the fuel quality was trashy.   

 In 2005, India adopted emission standard of Bharat 

Stage IV for vehicles, which is equivalent to Euro IV. 

European standards for vehicle emissions. Nevertheless, the 

old pre-2005 vehicles, and even pre-1992 vehicles are still 

on Indian streets.     Adulterated fuel increases tailpipe 

emissions of hydrocarbons (HC), carbon monoxide (CO), 

oxides of nitrogen (NOx) and particulate matter (PM). Air 

toxin emissions which fall into the category of unregulated 

emissions of primary concern are benzene and poly aromatic 

hydrocarbons (PAHs), both well known carcinogens. 

Kerosene is more difficult to burn than gasoline its addition 

results in higher levels of HC, CO and PM emissions even 

from catalyst-equipped cars. The higher sulphur level of 

kerosene is another issue. Air pollution has become a major 

environmental issue due to rapid population growth, 

intensification of agriculture and industrialization. Air 

pollution is caused by a variety of different substances that 

include liquid, solid and gas particles. The effect of these 

pollutants on our health and the environment is enormous. 

The best way to achieve good air quality is to reduce 

pollutant emissions by changing to fuels and processes that 

are less polluting.  

EGR is a very effective technology to reduce the 

NOx and particulate matters from engines. A little amount 

of NOx is very harmful for human health and environment. 

Particulate matter is also harmful to human health because 

they are small solid particle of Carbon which can deposits in 

our lungs and can be harmful to our respiratory system. To 

reduce NOx one solution is that we can use blended fuels 

like fuel with a JETROPHA Bio- Diesel usage together with 

DPF seems to be a promising ways of reducing particulate 

matters in exhaust.                             

Today, environment is a major concern across the 

globe. Automobiles cause pollution in the air through the 

emission of hydro carbons, nitrogen oxides, carbon 

monoxides and carbon dioxides. All these pollutants affect 

the environment in different ways. Human beings are the 

immediate victims in such environmental disasters. The 

problems can range from a mild headache to brain and 

respiratory damages to cardiovascular deaths. Air emissions 

caused by automobiles can be brought down by good care, 

cleaning of carbon deposits, regular inspection and 

maintenance and good emission worthy fuels. The solution 

also lies in good traffic conditions. India also needs to adopt 

Euro-standard traffic and roads. Unadulterated fuel is also of 

utmost importance. Automobile and oil companies should 

together recognize the perils of air emission and work 

together to get rid of this environmental nightmare. The 

already existing measures need to be strengthened and 

magnified to a larger scale. The governmental efforts alone 

are not enough. Participation of the community is crucial in 

order to make a palpable effect in the reduction of pollution. 

The use of public transport needs to be promoted. The use of 

Metro rail can be encouraged by provision of an adequate 

number of feeder buses at Metro stations that ply with the 

desired frequency. More frequent checking of Pollution 

under Control Certificates needs to be undertaken by the 

civic authorities to ensure that vehicles are emitting gases 

within permissible norms. People need to be educated to 

switch-off their vehicles when waiting at traffic 

intersections. Moreover, the “upstream” factors responsible 

for pollution also need to be addressed.   
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