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Introduction
SECTION 1

Less than 1 per cent of India’s 
population enjoys air quality that 
meets the World Health 
Organization (WHO) benchmark 
limit of 10 micrograms per cubic 
metre (μg/m³).1 
              
In a bid to “flatten the curve” of 
coronavirus cases by imposing a 
stringent nation-wide lockdown for 
nearly three months, India also ended 
up flattening its steadily rising air 
pollution curve as indicated by the 
presence of blue skies and clean air. 
Days after the lockdown began on 
March 25, the level of particle 
pollution considered most harmful
to human health fell by nearly
60 percent in New Delhi, according
to an analysis by experts at the Center 
for Science and Environment.2
                 
However, then came November
and what is supposed to be called
the festive season in India, is now 
infamously termed as the dreaded 
pollution season. This season 
experiences a major upswing in the 
deadliest particle PM 2.5, which 
increases the likelihood of respiratory 
and cardiovascular diseases. PM 2.5 
levels in Delhi which have averaged 
around 180-300 micrograms per 
cubic metre, approximately 18 times 
higher than the WHO's safe limits. 
While Delhi has been experiencing 
this for the last few years, this year
is particularly dangerous for India's 

fight against coronavirus because 
several studies around the world have 
linked air pollution to higher Covid-19 
case numbers and deaths. 

A Harvard University study shows 
that an increase of only one 
microgram per cubic metre in PM 
2.5 - dangerous tiny pollutants in the 
air - is associated with an 8 per cent 
increase in the Covid-19 death rate.3 
Another study by scientists at the 
UK's University of Cambridge also 
found a link between the severity of 
Covid-19 infection and long-term 
exposure to air pollutants, including 
nitrogen oxides and ground-level 
ozone from car exhaust fumes or 
burning of fossil fuels.

1. https://www.ceew.in/press-releases/more-670-million-indians-would-breathe-poor-quality-air-2030-despite-compliance
2. https://www.washingtonpost.com/world/asia_pacific/india-coronavirus-delhi-clean-air-pollution/2020/04/10/ac23dd1e-783e-11ea-
 a311-adb1344719a9_story.html
3. https://www.bbc.com/news/world-asia-india 54596245#:~:text=A%20Harvard%20University%20study%20shows,the%20Covid%
 2D19%20death%20rate.

4. http://pure.iiasa.ac.at/id/eprint/15822/1/CEEW-IIASA%20-%20Pathways%20to%20National%20Ambient%20Air%20Quality%
 20Report%20PDF%2002May19.pdf 
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The above map depicts how extreme 
air pollution episodes affect millions 
of people in densely populated 
regions who are exposed to thick, 
toxic smog for weeks, especially
in areas such as Punjab, Haryana, 
New Delhi, Uttar Pradesh, Bihar and 
Odisha. According to an independent 
study released by the International 
Institute for Applied Systems Analysis 
(IIASA) and the Council on Energy, 
Environment, and Water (CEEW), 
more than 674 million Indian citizens 
are likely to breathe air with high 
concentrations of PM2.5 in 2030,
even if India were to comply with
its existing pollution control policies 
and regulations.4 

In order to mitigate pollution which is 
one of the largest causes of morbidity 
and mortality in India, there is a dire 
need to better strategize current 
policy formulation and ensure its on 
ground, end-to-end implementation 
in a sustainable manner. However, for 
making any informed decisions on 
mitigation and control of air pollution 
on the policy action front, there is a 
need for a thorough understanding of 
the sources of air pollution. Air quality 
management measures, both short- 
and long-term, shall inevitably require 
an understanding of pollution sources 
and of the temporal and spatial 
distribution of pollutants.

The report delves into source tracing 
of air pollution where it describes in 
detail the effects of construction dust, 
irresponsible usage of thermal power 
plants and stubble burning on our 
ecosystem. It deep dives into each
of these sources of air pollution, 
demonstrates the related causes and 
effects and successfully illustrates the 
impacts of different energy and air 
quality policy interventions alongside 
listing out international best practices 
that are followed.

Ambient PM2.5
Concentrations
computed for 2015
(annual mean concentrations) 
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Construction Dust Sources,
Effects & Control Measures

SECTION 2

The construction industry is often 
criticized for being one of the
heavy polluters that generate dust, 
particulate matter to the atmosphere 
from construction works. 

Construction dust emission (CDE) 
originates from many types of onsite 
activities such as excavation, drilling, 
bulk material transportation, loading 
and unloading, open-air material 
storage, concrete and mortar
making, cutting and filling, and
the movement of equipment
and transportation vehicles. All 
construction sites generate high 
levels of dust (typically from concrete, 
cement, wood, stone, silica) and this 
can carry for large distances over a 
long period of time in consideration 
to the local atmospheric conditions 
such as humidity, wind speed etc. 
Construction dust is mainly classified 

as PM 2.5, PM10 – i.e., particulate 
matter less than 2.5 microns and
10 microns in diameter respectively, 
invisible to the naked eye. Research 
has shown that PM10 penetrates 
deeply into the lungs and causes
a wide range of health problems 
including respiratory illnesses, 
asthma, bronchitis and even cancer.  
Construction dust can seriously 
damage the health of construction 
workers and nearby construction site 
vicinity, if exposed for longer times, 
can eventually even kill them. 

In India, though there are several 
regulations like the Factories
Act of 1948, Mines Act of 1952, Mines 
Regulation of 1961, which specify 
measures for health safety and 
control measures while working at 
site, however, these regulations/limits 
are rarely imposed and enforced. 
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2.1  BACKGROUND

There are about

3 million
workers formally employed in the 
formal economy with potential 
exposure to silica dust.

Further, approximately

8.5 million5
 

more workers are in construction and 
many more in the informal industries 
with exposure to silica dust.

Thousands of these workers develop 
silicosis every year and die directly 
from it, or from secondary causes 
such as TB or lung cancer. Thus,
dust due to construction activities
is a serious cause for air pollution.

5. (http://www.okinternational.org)
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According to Centre of Science
and Environment, a TERI-ARAI study 
published in 2018 on PM 2.5 emissions 
showed that transport contributed   
39 per cent, road dust 18 per cent, 
power plants 11 per cent, followed
by construction activities 8 per cent, 
to the air pollution in Delhi.

According to Environmental 
Engineering and Research Institute 
(NEERI), the main factors contributing 
to Mumbai’s high air pollution
(64 μg/m3 of PM2.5 and 104 μg/m3
of PM10 levels) is construction activity 
(which accounts for 30 per cent of 
dust particles), followed by vehicular 
emissions. In addition, natural dust 
also plays its part.

Table 1: Description of dust
related regulations

39% Transport

Factories Act,
1948

The person working
in dust generating 
conditions should:

a. have a certificate in 
writing has been given
by a competent person, 
based on a test carried out 
by himself that the space 
is reasonably free from 
dangerous gas, fume, 
vapour or dust; or

b. be wearing suitable 
breathing apparatus and a 
belt securely attached to a 
rope the free end of which 
is held by a person outside 
the confined space.

Mines Act, 1952
(for mining dust)

This act is for providing
the ventilation of mines 
and the action to be taken 
in respect of dust.

Mines Act, 1952
(for mining dust)

The owner, agent or 
manager of every mine 
shall take such steps as
are necessary for the 
minimising of emissions
of dust and for the 
suppression of dust
which enters the air at any 
workplace below ground 
or on surface and for 
ensuring that the exposure 
of workers to respirable 
dust is limited to an
extent that is reasonably 
practicable but in any
case not exceeding the 
limits that are harmful
to the health of persons.
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2.2  SOURCES OF DUST POLLUTION

2.3  EFFECTS OF POLLUTION DUE TO DUST

The main dust-related diseases are:
• Lung cancer
• Silicosis
• Chronic obstructive pulmonary   
 disease (COPD)
• Asthma

Some lung diseases like advanced 
silicosis or asthma can come on quite 
quickly, while others may come after 
several years of exposure. The health 
effects of these dusts are often not 
immediately noticeable. 

Unfortunately, when it is noticed the 
damage done will already be serious 
and life threatening. It may mean 
permanent disability and early death.

The health hazards due to the 
demolition of buildings and road 
construction work are significant. 
When a building is demolished or 
during road construction work, the 
mechanical action of crushing
creates particulates of dust from
the materials used in the building 
and also during road base 

18% Road Dust
8% Construction
11% Power Plants

Dusts that pose greater health risk
for workers are: 
a. Construction dust [sandblasting,   
 rock drilling/grinding, masonry   
 work, jack hammering, tunneling,  
 road milling/laying, mixing of   
 cement and concrete involving fine  
 particles of cement, fly ash, and   
 silica fumes, road and foundation  
 preparatory work etc.]; 

b. Mining dust (produced while   
 cutting or drilling through    
 sandstone and granite); 

c. Stone crushing dust (produced   
 while making aggregates/    
 manufactured sand for concrete
 or roads); 

d. Dust due to cement/brick    
 manufacturing 

e. Foundry dust (grinding,
 moldings, shakeout)

f. Ceramics, clay, and pottery dust

g. Stone cutting/sawing
 dust (abrasive blasting
 chipping, grinding)

h. Glass manufacturing dust
Another major source of PM10 on 
construction sites comes from the 
diesel engine exhausts of vehicles
and heavy equipment. This is known 
as diesel particulate matter (DPM) 
and consists of soot, sulphates,
and silicates, all of which readily 
combine with other toxins in the 
atmosphere, increasing the health 
risks of particle inhalation.

Diesel is also responsible for 
emissions of carbon monoxide, 
hydrocarbons, nitrogen oxides
and carbon dioxide. Noxious vapors 
from oils, glues, thinners, paints, 
treated woods, plastics, cleaners
and other hazardous chemicals
that are widely used on construction 
sites, also contribute to air pollution. 

Contribution of
PM2.5 Emissions
to Delhi’s Air
Pollution (2018)
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1. USE OF WATER FOR CONTROLLING DUST: 

This is the most used solution to 
control spread of dust in air, due
to easy access and its low cost
of implementation. As per good 
construction practices, water should 
be applied at least three times in a 
day at the dust construction prone 
area sites, depending on the 
atmospheric conditions. Water 
prevention techniques should be 
devised to cover maximum surface 
area exposed to dust and also ensure 
adequate water quantity applied. 

Excess water can cause erosion 
problems. A water tanker with hose, 
spray nozzle can be used on-site for 
spraying water over the dust prone
or affected areas for preventing dust 
in air. 

2. USE OF MULCH AND VEGETATION

Mulch and vegetation may be applied 
to protect exposed soil from both 
wind and water erosion. Although
this method is environment friendly, 
watering your vegetation can become 
a headache if not coordinated 
properly as it might bring erosion 
problems as well. 

This technique can reduce wind 
erosion by up to 80 per cent. 

Hydro-seeding is one of the
dust control methods preferred
by construction projects abroad. 
However, location of site is important 
for use of this control method as 
seeds may cause attraction of birds
at site and also losing of about
50 per cent of seeds.

3. USE OF POLYMERS AS DUST CONTROL

This can be an effective practice
for areas that do not receive vehicle 
traffic. Dry applied polymers must be 
initially watered for activation to be 
effective for dust control. This method 
bonds the individual soil particles 

together, and when it dries, it forms 
a flexible "crust" that strengthens
the surface of the soil. It has been 
determined that the effectiveness
of this solution ranges from
70-90 per cent.

preparation work. These particulates 
enter the air and spread throughout 
the environment. Other machines 
that are used repeatedly in the 
worksite may further circulate 

these particulates. Atmospheric 
conditions like wind can worsen
the spread of dust. 

2.4  DUST CONTROL MEASURES

Dust control measures apply to
any construction site where there is
a potential for air and water pollution 
from dust traveling across the 

landscape or through the air. Dust 
control includes practices used to 
reduce or prevent the surface and air 
transport of dust during construction.

Section 2
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4. USE OF HIGH BARRIERS TO DEMARCATE A CONSTRUCTION SITE

A board fence, wind fence, sediment 
fence, or similar barrier can control
air currents and blow soil. All these 
fences are normally constructed of 
wood or steel sheet can also be used. 
Perennial grass and stands of existing 
trees may also serve as wind barriers. 
Barriers prevent erosion by 
obstructing the wind near the and 

ground preventing the soil from 
blowing off-site. However, it is 
essential that barriers shall be placed 
at right angles to prevailing wind 
currents at intervals of about 15 times 
the barrier height. Solid board fences, 
crate walls, bales of hay and similar 
material can be used to control air 
currents and blown soil.

5. DEVELOPMENT OF GREEN COVER AROUND CONSTRUCTION SITES:

Dust from construction sites can
also controlled by developing about 
50-metre-wide green cover around 
the construction site covering the 
plant species which grow in less span 
of time, generally high rise, dense 
canopy and also helps in absorbing 

emissions from the construction site. 
It is recommended that plantation 
activities for development green belt 
development should start a least six 
months prior to start of any 
construction activity.

6. USE OF COVER MATERIALS LIKE TARPAULIN, JUTE

The construction sites can be covered 
with tarpaulin, jute, or plastic sheet to 
prevent dust from construction from 
dispersing in the air and surrounding 
area. There are various transport 
materials that are easily wind-borne 

and need to be covered by a sheet 
made of either jute, tarpaulin, plastic, 
or any other effective material while 
transporting to construction site.
This bars the particles from travelling 
and settling.

2.5  AIR POLLUTION AND CONTROL
LEGISLATION IN INDIA

The legal regime on construction
dust can be divided into two sets of 
laws–environmental and municipal.
The umbrella law is the Environment 
(Protection) Act, 1986, which confers 
wide-ranging powers on the 
government to take steps to 
prevent environmental pollution
and improve environmental quality. 
The teeth of this law lie in its details
or its subordinate legislation.
The government has extensive 
rule-making powers under the Act.
It has passed three sets of rules/ 
notifications that are relevant for the 
purpose of controlling construction 
dust. These are:   
     
• The Environment (Protection)   
 Rules, 1986, which prescribe   
 specific dust mitigation

 measures to be taken by all kinds
 of construction activities;

• The Environment Impact    
 Assessment Notification, 2006,   
 which requires certain large   
 building projects to obtain    
 environmental clearance before   
 commencing operations, and   
 includes dust mitigation measures  
 as one of the conditions attached  
 to the clearance.

• The Construction and
 Demolition Waste Rules, 2016,   
 which specifically govern the   
 collection and disposal of    
 construction and demolition
 waste in an environmentally
 sound manner.

Section 2
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Legislation Framework to Control
Construction Dust

Air Act, 1981

Environment Act, 1986

C&D waste rules, 2016

Motar vehicle act, 2000

CPCB

NGT

MOEFCC

State Development Authorities

Regulation Regulatory Authorities

In the recent past, the government 
has taken many steps to cater to the 
alarming situation of air pollution due 
to construction dust and to effectively 
implement pollution control 
measures. These are as follows:

1. NGT’S APRIL 2015 ORDER STATED 
FOLLOWING KEY POINTS

• If the construction is happening   
 without taking the preventive
 and protective environmental   
 steps, it can be stopped.
     
• Notice shall be issued to builders to  
 put tarpaulin on scaffolding around  
 area of construction, not storing   
 construction material, particularly  
 sand, or any part of the street,
 roads in any colony.

• Builders must put up green barriers  
 and wind breaking walls around   
 their sites.

• Any person, builder or owner found  
 to be violating the order shall pay
 INR 50000 per default over    
 construction activity at the site.

• Non-confirmation as regards   
 transportation of construction   
 material in trucks without    

 protective cover would invite
 a fine of INR 5000.

2. CPCB IN NOVEMBER 2017 HAD 
LISTED OUT GUIDELINES ON DUST
MITIGATION MEASURES IN 
HANDLING CONSTRUCTION 
MATERIAL AND C&D WASTES. AS 
PER THE GUIDELINES, OVERVIEW 
OF DUST ABATEMENT MEASURES IN 
HANDLING OF C&D MATERIAL / 
WASTES INCLUDE

• Sprinkling of water / fine spray   
 from nozzles to suppress dust   
 re-suspension at site. 

• C&D wastes or construction   
 material whether stored or    
 transported (lorries / tractors)    

 to be preferably covered depending  
 on the dust that is generated. 

• Areas where loading/unloading   
 (fugitive dust) activities to be   
 demarcated and located such
 that dust dispersal is minimized

• The transport vehicles engaged be  
 well maintained (PUC compliance).

• Routes of transport vehicles
 within construction site be damped  
 by water (preferably treated   
 wastewater) sprinklers. 

• Dry sweeping of work areas to be  
 prohibited. 
    
• For construction activities,    
 simultaneous development
 of green buffer would assist
 in arresting dispersal of dust   
 (preferably shrubs and trees
 that have low uptake of water). 

• Workers to be provided necessary  
 safety equipment - workers at   
 construction/demolition, loading/  
 uploading activities are provided   
 with face mask to prevent    
 inhalation of fine dust. 

• All builders/contractors engaged
 in construction and demolition   
 activities to submit an undertaking  
 to the concerned government   
 department on measures adopted  
 to control dust. 

• Use of covering sheets (plastic,   
 tarpaulin etc.) on a. construction   
 material heaps that are easily air   
 borne b. C&D debris that are   
 dumped at temporary storage
 sites c. Adequate covering on   
 construction works, particularly   
 side facing residential areas. 

• Use of water sprinklers is    
 commonly recommended as a
 dust mitigation measure, however,  
 water is a precious commodity
 and its use needs to be rationalized.  
 It is, thereby, important to adopt   
 alternate measures that are   
 effective. For example, location of  
 loading/unloading sites, build   
 higher barricades to arrest dust   
 generated at ground levels and   

 adopt covering (jute, plastic,   
 tarpaulin etc.) of construction   
 material/wastes. 

• Sale of construction material from  
 roadsides to be prohibited. 

• Dumping (unloading) and storage  
 of construction material for use in  
 on-going projects on public   
 roadsides is prohibited. 

• Dumping (unloading) and
 disposal of C&D wastes on    
 non-designated sites (eg. roadside,  
 vacant plots, water bodies, drains  
 etc.) be prohibited. 

• Demand for construction
 material at site to synchronizes
 with its utilization, so that the   
 storage period of unused    
 construction is minimal thereby,   
 reducing dust dispersal. 

• Construction projects to be   
 encouraged to utilize products   
 manufactured from C&D waste   
 processing – this step improves   
 organized collection of C&D wastes,  
 stops indiscriminate dumping of   
 C&D wastes thereby, reducing
 dust load escaping into the   
 atmosphere during dry weather.

Till September 2019, Delhi Pollution 
Control Committee (DPCC) had 
identified and inspected twenty-three 
sites. By then, a penalty of INR 45 lakhs 
had been imposed on the agencies 
that have failed to take appropriate 
action to prevent dust emission.
Practically, most of the builders
have been given notices for violating 
the above norms. Not much progress 
has been done despite of notices
with respect to air pollution or air 
quality in country. 

Section 2
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• NCAP was launched by Ministry of  
 Environment, Forest and Climate  
 Change (MoEFCC) in 2019 that   
 provides a roadmapto prevent,   
 control, and reduce unhealthy
 air pollution. 

• The NCAP will expand the national  
 air quality monitoring network,   
 build capacity for air pollution   
 management, and strengthen   
 public awareness about the   
 dangers of air pollution.

• It is a time-bound, national strategy  
 to bring down levels of deadly   
 particle air pollution (PM2.5 and   
 PM10) by 20-30 per cent by 2024   
 (compared to 2017 levels). Initially  
 launched as a five-year action plan,  
 the NCAP may be further extended  
 after a mid-term review of
 the outcomes.

MoEFCC has requested each state
to create a GRAP and implement
it through environment pollution 
authority. This plan is prepared   
under different AQI categories 
namely moderate and poor, very
poor and severe as per the national 
air quality index. 

Understanding India’s Fight for Clean Air

3. NATIONAL CLEAN AIR PROGRAM
 (NCAP)

2.6  DIAGNOSIS AND GAP ANALYSIS IN THE 
INSTITUTIONAL AND REGULATORY FRAMEWORK

Government plays a key role in 
practicing construction dust control. 
As the main point of green 
construction, fugitive dust controlling 
needs governmental interventions 
especially in the early stages. The 
limitation of people’s rational 
recognition and self-consciousness 
combined with the failed formation of 
evaluation criterion and behavioural 
patterns backed up by common goals 
further at this stage underline the 
necessity of making effective 
activities though correct induction
of government. The effectiveness of 
construction dust control depends
on a systematic program that involves
a number of main bodies including 
governmental authorities at various 
levels and relevant parties like the 

owner, construction and supervision 
organization. As the owners of public 
works, governmental authorities
bear responsibilities of reducing
dust emissions of their own projects. 
On the other hand, they play a role
as social regulators in monitoring 
dust emissions in the local 
construction industry. While 
stakeholders in construction are 
largely profit-oriented, the actions 
taken by governments should be 
driven by a desire to improve social 
and environmental benefits.

The most fundamental function of 
government is to provide institution 
guarantee for various social 
undertakings, achieved by means of 
rules and regulations. As mentioned 

above, practices of construction dust 
monitoring place responsibility on all 
stakeholders; it is harder to correctly 
identify responsibilities of each 
stakeholders and that explains why 
regulatory gaps and overlapping 
responsibilities are most likely to 
occur. The governmental function
of instituting policy support and 
improving supervisory mechanisms
is necessary in this sense. In many 
countries, law of environmental 
protection, as the foundation law, 
stated the requirements of taking 
necessary measures to monitor dust 
emission. However, the most specific 
regulations were mostly promulgated 
by local governments of city or county 
level. Providing tools and practical 
guidance according to the general 
policies issued by central 
governments, local governments 
actually play a dual role.

As policy makers, governments are 
responsible for providing institutional 
guarantees for suppressing on-site 
dust. The policy and supervising 
framework that support the 
construction dust management 
served well in many regions of the 
world. It has gradually sustained 
massive decrease of construction 
dust contamination especially 
silica-oriented cases and, in doing so, 
has accelerated the global process of 
sustainable construction in parallel. 
To diagnose and analyze the areas
of reforms in the institutional and 
regulatory framework in India, 
two approaches have been used:

• A comparative analysis of    
 international norms and standards  
 with India

• A comparative analysis of central   
 and municipal level regulations

Table 2 gives a comparative analysis 
of institutional and regulatory 
measures abroad and in India.
To analyze the gaps, the presence
of norms/standards in Indian 
institutional and regulatory 
framework is identified and the issues 
in its implementation are assessed. 

Section 2

4. GRADED RESPONSE ACTION
 PLAN (GRAP)
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Table 2: Comparative analysis of preventive measures

COMPARATIVE ANALYSIS OF PREVENTIVE MEASURES

S.
No.

1 Majority
countries

Preparation of EIA
plan and take 
clearances

OSHA's OSHA's OSHA's Yes Yes The EIA plan is not 
implemented effectively 
during the construction 
phase due to weak 
monitoring systems.

Country
Name

Measures
taken in
other countries

Policy Regulatory

(Yes/
Partially/
No)

(Yes/
Partially/
No)

Contractual

Applicability
to Indian
Context 

Actively
implemented
in India
Presently 

Policy Regulatory Contractual

Identified Issues/Gaps
if such measures are 
already prevalent in 
India

2 USA
(1970)

Efficient use of 
Respiratory 
Protective
Equipments
(RPEs)

OSHA's OSHA's OSHA's Yes No PPEs are hardly stressed 
HSE equipments at 
construction sites. RPEs 
are not mandated and 
the labour is also not 
trained regarding its use.

3 USA
(1970)

Erect solid barriers
to site boundary

OSHA's OSHA's OSHA's Yes Yes Weak monitoring of its 
compliance

No monitoring and 
technical ability to assess

4 UK
(2002)

To specify the 
maximum level of 
Respirable Crystalline 
Silica (RCS) that 
workers can suffer 
(Working Exposure 
Level).

Control of 
Substances 
Hazardous to 
Health 
Regulations

Control of 
Substances 
Hazardous to 
Health 
Regulations

Yes No

5 US
(2013)

Measure the amount 
of silica that workers 
are exposed to; 
Provide respirators 
and medical exam
to workers

OSHA's OSHA's Yes Yes

This is done only for the 
sake of gaining 
environmental clearance. 
No monitoring is done
at site.

6 UK
(2014)

The developers shall 
provide an Air Quality 
and Dust Risk 
Assessment including 
the confirmation of 
both dust emission 
control

The Control of 
Dust And 
Emissions During 
Construction And 
Demolition SPG

Yes Yes

Prevalent in
Prevalent
in/Can be

prevalent in

Section 2
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Table 2: Comparative analysis of preventive measures (continued...)

COMPARATIVE ANALYSIS OF PREVENTIVE MEASURES

S.
No.

7 Ireland
(2013)

Contractor shall 
ensure that 
appropriate steps are 
taken to suppress 
(water sprays or 
other means) any 
dust generated 
during the process
of demolition

OSHA's OSHA's Yes No

Country
Name

Measures
taken in
other countries

Policy Regulatory

(Yes/
Partially/
No)

(Yes/
Partially/
No)

Contractual

Applicability
to Indian
Context 

Actively
implemented
in India
Presently 

Identified Issues/Gaps
if such measures are 
already prevalent in 
India

Prevalent
in/Can be

prevalent in

Safety, Health and 
Welfare at Work 
(Construction) 
Regulations 2013

8 Australia
(1994)

Minimising the 
lifting height of the 
loader bucket when 
transferring soil or 
rubble from front- 
end loaders to trucks, 
and controlling its 
unloading speed to 
reduce wind-borne 
dust

Yes NoEnvironment 
Protection (Air 
Quality) Policy

9 Dubai Dust-producing 
materials such as 
loose cement shall 
be stored in silos or 
tanks or similar 
containers.

Partially NoDubai 
Municipality - 
Code of 
construction 
safety Practice

10 London No Bonfires at 
construction sites 
and if unavoidable 
they shall be 
supervised at all 
times

Partially NoClean Air Act 1993Best Practice 
Guidance - control 
of dust and 
emissions from 
construction and 
demolition, 
London Councils

Understanding India’s Fight for Clean Air Section 2

Prevalent in

Policy Regulatory Contractual
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Table 2: Comparative analysis of preventive measures (continued...)

COMPARATIVE ANALYSIS OF PREVENTIVE MEASURES

S.
No.

11 London Wheel washing 
facilities at medium 
and high-risk sites

Yes Partially

Country
Name

Measures
taken in
other countries

Policy Regulatory

(Yes/
Partially/
No)

(Yes/
Partially/
No)

Contractual

Applicability
to Indian
Context 

Actively
implemented
in India
Presently 

Identified Issues/Gaps
if such measures are 
already prevalent in 
India

Prevalent
in/Can be

prevalent in

Best Practice 
Guidance -control 
of dust and 
emissions from 
construction and 
demolition, 
London Councils

Best Practice 
Guidance - control 
of dust and 
emissions from 
construction and 
demolition, 
London Councils

Such facilities are not 
mandated to be built 
while submitting the 
EIA reports for 
environmental 
clearance

Weak monitoring and 
awareness

12 London Use enclosed chutes 
and covered skips in 
demolition works

Yes NoBest Practice 
Guidance - control 
of dust and 
emissions from 
construction and 
demolition, 
London Councils

Best Practice 
Guidance - control 
of dust and 
emissions from 
construction and 
demolition, 
London Councils

13 London Wrap building(s) to 
be demolished

Yes PartiallyBest Practice 
Guidance - control 
of dust and 
emissions from 
construction and 
demolition, 
London Councils

Best Practice 
Guidance - control 
of dust and 
emissions from 
construction and 
demolition, 
London Councils

14 Canada,
UK

Use a sweeper with a 
vacuum attachment. 
Use sweeper with 
water spray device to 
reduce dust. Never 
use kick brooms or 
sweeper attachments.

Yes No

Understanding India’s Fight for Clean Air

Table 3 compares these measures as set out in the environmental laws and in the municipal ones. The provisions 
under the Environment (Protection) Rules are legislatively prescribed standards. The provisions under the Unified 
Building Byelaws are in the form of undertakings that builders or owners must compulsorily submit to obtain a 
building permit or as conditions attached to building permits granted by the relevant authorities.

Section 2

Prevalent in

Policy Regulatory Contractual
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Table 3: Comparison
between regulations
Environment Rules,
1986

Grinding and cutting of 
building material in open 
areas is prohibited

Unified Building Bye-Laws
for Delhi, 2020

Does not prohibit grinding 
and stone cutting, instead 
requires the compulsory 
use of wet jet for such 
activities

Issues and gaps
identified

The provisions on grinding 
and stone-cutting in the 
two laws are contradictory

Uncovered vehicles 
carrying construction 
material and waste are 
prohibited

Construction dust or 
debris must not be 
dispersed in the air in any 
form and additionally 
vehicles carrying 
construction material and 
construction debris must 
be cleared after they 
unload such material and 
before they are permitted 
to ply on the road again.

It is extremely unlikely that 
any construction site will 
be capable of fully 
complying with this 
condition. Such a 
condition also seems 
nearly impossible to 
monitor.

C&D waste treatment 
facilities must be 
identified, and dust 
mitigation measures must 
be notified at such sites

Every builder should 
transport C&D waste to 
C&D dumping sites in 
accordance with rules. A 
painted screen wall of a 
minimum height of eight 
feet from the ground level 
must screen the construction 
site from the main road.

Roles and responsibilities 
are not clearly identified.

Only specify limits for 
stone-crushing units — 
the suspended particulate 
matter between 3 and 10 
meters of the equipment 
of a stone-crushing unit 
should not exceed 600 
micrograms per cubic meter.

The dust emissions from 
the construction site 
should be completely 
controlled and all 
precautions taken in that 
behalf.

It is unclear what 
‘complete control’ means 
since no limits have been 
specified for dust 
emissions at construction 
sites.

Understanding India’s Fight for Clean Air

A comparison of the provisions across 
these laws has certain implications for 
regulatory performance. One of the 
factors that are likely to play a key
role in influencing the performance
of regulatory functions is the clarity
of the regulations themselves.
There are several counts on which 

these provisions fall short such as:

• The provisions across    
 environmental and municipal
 laws have not been harmonized.

• Some provisions are vague or   
 incapable of effective enforcement.

2.3  EFFECTS OF POLLUTION DUE TO DUST

• The government and local    
 municipal corporations must   
 ensure that the construction   
 industry strictly adheres to    
 environmental regulations,    
 environment management plan   
 during construction stage activities  
 prepared as project plan by   
 establishing effective monitoring  
 and control mechanism.

• Awareness regarding reporting of  
 such malpractices need to be spread

• Incentive systems to motivate   
 construction companies to follow  
 environmentally friendly construction  
 practices such as certifications.

• Norms should be clearly    
 established on the magnitude of   
 the construction but also ensure   
 that small construction activities   
 shall also be monitored.

• A regulatory performance index   
 should be established create a   
 comprehensive database that
 will track regulatory action on air   
 pollution such as show cause   
 notices, follow up actions and   
 penalties, etc.

• The policy shall identify the   
 measures of control of construction  
 dust in the areas listed as below:
 1. TECHNOLOGY—Measures   
  directly taken by construction   
  enterprises on site.
 2. ECONOMY—Instruments to steer  
  stakeholders’ behaviors by using  
  economic factors influential to   
  the cost-effective.
 3. SUPERVISION—Methods by   
  which various subjects monitor  
  stakeholders to standardize their  

  behaviors during the process of  
  following the legal requirements.
 4. ORGANIZATION— Measures that  
  are conducted to analyze   
  organizational factors in the   
  process of dust management in  
  order to establish the internal   
  accountability system and   
  improve management and   
  operation mechanism.
 5. ASSESSMENT—Measures acting  
  as an instrument to restrict and  
  regulate the activity of    
  individuals, enterprises even   
  governments by making their   
  performance being linked to   
  related evaluation system.

To address the alarming situation, the 
measures that metro cities should 
take immediately are as follows:

• Include more construction related  
 measures in GRAP and regular   
 check on implantation of GRAP.

• Elaborate on dust control standards  
 and norms in the city building bye laws

• Development of dashboard   
 monitoring and supervision   
 mechanisms for all construction   
 activities in the city every month. 

• Regular monitoring and    
 supervision of large construction   
 sites using QR code systems,
 visual and virtual inspection.

• Smart construction by using   
 eco-friendly material and dust   
 suppression techniques.

• Reduce in situ construction of dust  
 causing construction activities by  
 imposing regulations.

Section 2
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Use of Mulching for 
Controlling the Dust due
to Construction

SECTION 3

Mulching is the process or practice
of covering the surface of soil with
a layer of material. Reasons for 
mulching include conservation
of soil moisture, improving fertility
and health of the soil, reducing
weed growth, preventing soil crusting 
and insulation against temperature 
changes. 

A mulch is usually, but not exclusively, 
organic in nature. It may be 
permanent (e.g., plastic sheeting)      

or temporary (e.g., bark chips).
It may be applied to bare soil or 
around existing plants. The process
is primarily used in commercial
crop production and in gardening, 
and when applied correctly, can 
dramatically improve soil productivity. 
Mulching is not a common practice 
for controlling dust due to 
construction activities in India, but 
owing to its capacity to control soil 
erosion, it has been used in other 
regions for the same.

Materials used as mulches vary and 
depend on several factors such as 

• Availability and cost

• Appearance

• The effect it has on the    
 soil—including chemical reactions  
 and pH, durability, combustibility,
 rate of decomposition etc.

Grass clippings, leaves, hay, straw, 
shredded bark, whole bark nuggets, 
sawdust, shells, woodchips, shredded 
newspaper, cardboard, wool, animal 
manure, etc. Many of these materials 
also act as a direct composting 
system, such as the mulched 
clippings of a mulching lawn
mower, or other organics applied
as sheet composting. 

Understanding India’s Fight for Clean Air Section 3

3.1  MULCHING: INTRODUCTION

3.2  MATERIALS USED FOR MULCHING

ORGANIC MULCHES:

1. Organic residues:
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2. Compost:

Fully composted materials are used to 
avoid possible phytotoxicity problems. 
Materials that are free of seeds are 
ideally used, to prevent weeds being 
introduced by the mulch.

3. Benefits of Organic Mulching:

Mulch reflects a lot of the sun that 
otherwise heats the soil. This keeps 
the soil cooler and helps prevent 
evaporation. This is especially 
important in hot, dry climates. 
Organic mulches also improve
the condition of the soil. As these 
mulches slowly decompose, they 
provide organic matter which helps 
keep the soil loose. This organic 
matter becomes food for the 
beneficial earthworms and other
soil micro-organisms in the soil
and create a very good porous soil.

4. Limitations of Organic Mulches:

Many organic types of mulches also 
encourage and provide refuge or 
breeding locations for snails, slugs, 
mice, etc. that may attack the plants. 
Certain types of mulches such as hay 
and straw contain seeds that may 
become weeds. 

• Rubber mulch: Made from recycled  
 tire rubber.

• Rock and gravel can also be used  
 as a mulch. In cooler climates, the  
 heat retained by rocks may extend  
 the growing season.

• Plastic mulch: Both black and   
 transparent films are generally   
 used for mulching. Crops grow   
 through slits or holes in thin plastic  
 sheeting. This method is    
 predominant in large-scale   
 vegetable growing, with millions
 of acres cultivated under plastic   
 mulch worldwide each year   
 (disposal of plastic mulch is cited
 as an environmental problem).

• Photo-degradable plastic mulch:   
 This type of plastic mulch film
 gets destroyed by sun light in a   
 shorter period. 

BIO-DEGRADABLE PLASTIC MULCH

This type of plastic mulch film is easily 
degraded in the soil over a period of 
time. 

ADVANTAGES OF PLASTIC MULCH-
ING (GIVEN ADVANTAGES ARE WITH 
RESPECT TO AGRICULTURE AS THIS 
IS WIDELY USED IN IT)

• It is completely impermeable
 to water

• It prevents the direct evaporation
 of moisture form the soil and thus  
 limits the water losses and    
 conserves moisture. 

• Opaque mulches prevent    
 germination of annual weeds
 from receiving light 

• Reflective mulches will repel   
 certain insects

INORGANIC MULCHES

• Mulches maintain a warm    
 temperature even during    
 nighttime which enables seeds to  
 germinate quickly and for young   
 plants to rapidly establish a strong  
 root growth system. 

• Synthetic mulches play a major
 role in soil solarization process. 

• Mulches develop a microclimatic   
 underside of the sheet, which is   
 higher in carbon dioxide due to the  
 higher level of microbial activity. 

• Water erosion is completely averted  
 since soil is completely covered   
 form bearing action of rain drops. 

MOISTURE CONSERVATION

• Plastic film with its moisture barrier  
 properties does not allow the soil   
 moisture to escape water that   
 evaporates from the soil surface   
 under mulch film, condenses on   
 the lower surface of the film and   
 falls back as droplets. 

• Thus, moisture is preserved for   
 several days and increases the   
 period between two irrigations. 

• The irrigation water or rainfall   
 either moves into the soil through 
 holes on the mulch around the   
 plant area or through the    
 un-mulched area.

WEED CONTROL

Black plastic film does not allow the 
sunlight to pass through on to the 
soil, hence arrests weed growth.

DISADVANTAGES OF PLASTIC 
MULCHING:

They are costly to use in commercial 
production when compared to 
organic mulches. 

• Probability of ‘burning’ or    
 ‘scorching’ of the young pants due  
 to high temperature of black film. 

• Environmental pollution 

• Difficulty in machinery movement 

As noted in this section, plastic or 
inorganic mulching materials can be 
useful for construction in India. When 
compared to other mulches, plastic 
mulches are completely impermeable 
to water; it therefore, prevents direct 
evaporation of moisture from the soil 
and limits the water losses and soil 
erosion over the surface. 

Organic mulch is more popular in 
India, as it is available in plenty and for 
free to farmers from their own waste. 
It also gives additional nutrients to 
soil. Decomposition makes it a regular 
practice to add material. Using plastic 
and other inorganic materials has 
been trending, given the 
im-permeability and long-lasting 
ways of plastic. Farmers are also given 
subsidy on plastic mulches in some 
states. The procurement industry
has thus seen a rise. 
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3.4  WAYS TO BOOST MULCHING INDUSTRY

As seen in the above section, there 
are number of companies dealing
in providing mulching materials. 
Mulching is a commonly used process 
in agriculture, and more than half
of the Indians are employed in 
agriculture. Hence production of 
mulching materials has always been
a profitable and sustainable business 
in India. Conclusively, boosting is not 
need of the hour in mulching 
industry. Organic mulching materials 
can be promoted as against plastic 
mulches, owing to the ecological 
downside of plastic mulches.

However, mulching is barely used in 
India with respect to reduce dust in 
construction industry. Some countries 
have norms set up for use of mulch
in construction industry. Dust 
contributes 20 per cent of the air 
pollution in major cities. Delhi 
government has mandated the use
of water sprinklers to suppress the 
dust on construction sites. As 
mulching has been highly effective
in reduction of soil erosion, keeping 
up the moisture in the soil etc. 
purposed, construction companies 
can be asked to adopt this process 
through a regularized mandate. 
According to the Environment 
(Protection) Amendment Rules, 2018, 

the Mandatory Implementation
of Dust Mitigation Measures for 
Construction and Demolition 
Activities for Projects Requiring
EC, it is mandatory to cover all loose
soil, C&D waste and material. The 
mulching materials may be used
for the following activities:

• Construction material heaps that  
 are easily air borne

• C&D debris that are dumped at   
 temporary storage sites 

• Adequate covering on construction  
 works, kacchha roads, particularly  
 side facing residential areas that   
 have direct exposure to air to   
 ensure that dispersal of dust borne  
 particles are minimized

Further if municipalities/municipal 
corporations take mulch for
covering open topsoil on the roads, 
this industry can be boosted 
exponentially. However, most of
the companies mentioned in 2.3 
section are large firms which are 
dealing in other materials as well. 
Hence, a micro industry can be 
created especially for mulching in 
construction for covering top soil.

6. https://www.irispolymers.com/mulch-films-supplier-in-india.php

As mulching is a popular and useful 
method in agriculture for weed 
control, water control in soil, to restrict 
soil corrosion, material availability is 
abundant in India. Currently there
are many companies dealing with 
production of mulching materials.

• Iris Polymers6 is the leading   
 company in the industry of    
 agricultural and packaging films.   
 Iris Polymers a renowned leader
 in manufacturing and exporting a  
 wide stock of films that include UV  
 Stabilized Green House Covering,  
 Low Tunnel Films, Mulch Films,   
 Silage film, Lamination Film, Shrink  
 Films, Drainage Sheets, Pond Canal  
 Reservoir Lining and Plant    
 Protection Cover.
   
• Similarly, Pelican Poly and
 Pallets Private Limited is a leading  
 manufacturer of polymer extruded  
 products like polymer nets, stretch  
 films, anti-skid bags and barricade  
 tapes. Established in 2008, their   
 production and sales activities
 are located at Vadodara, India   
 catering to industries like fishing,  
 construction, manufacturing   
 throughout the nation and abroad. 

• Established in the year 2004,
 Shri Radhey Govind Tarpolines   
 from Nagpur are one of the   
 celebrated manufacturers and   
 exporters of a vast batch of HDPE  
 Tarpaulins, Laminated Pouches,   
 BOPP Bags and much more. 

• Based at Bardoli in Surat, Gujarat,  
 India, JK Polyfilm are a leading   
 manufacturer, exporter and   
 supplier of Multilayer LDPE   
 Packaging Film, Milk Pouch Films,  
 Water Pouch Films, Edible Oil   
 Packaging Film, LDPE Heat Shrink  
 Films, Stretch Film, Mulch Film,   
 Lamination Film, Heavy Duty LD   
 Liner Bag, LD Shrink Pellet Cover   
 and all Flexible Packaging with   
 Printing Work. Moreover, they   
 produce 1500 tons of products
 per year, which enables bulk order  
 of consignments without any types  
 of hassle. 

• Established in 2009, Rounak   
 Polychem Private Limited are   
 highly appreciated for the purpose  
 of manufacturing, wholesaling,   
 exporting and importing of   
 optimum quality Mulch Film. 

There is no micro industry for 
procurement of mulching materials 
as the companies which are dealing 
in all types of polymers provide 
mulching materials to farmers. 
Certain states like Rajasthan, Gujarat 
and Odisha have tried to organize 
these mulch manufacturers through 
their registration under the 
Directorate of Horticulture. The use
of mulch for controlling dust of 
construction is not very popular yet. 

3.3  SOURCES OF PROCUREMENT FOR MULCHING
MATERIALS IN INDIA
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Thermal Power Plants: 
Status

SECTION 4

As of 29th February 2020, India has
a total thermal installed capacity of 
367.28 GW.7 Almost 86 per cent of this 
thermal power is obtained from coal 
and the rest is from diesel and gas.

The private sector generates close
to 46.8 per cent of India's thermal 
power, whereas states and centre 
have a share of 28 per cent and 
25.2 per cent respectively. The share
of large hydro and nuclear energy
in total installed capacity is 
approximately 12.4 per cent
and 1.9 per cent respectively.

Coal has about 54.2 per cent share 
(around 198 GW) in the total installed 
capacity in India; but nearly 70 per 
cent of electricity in the country still 
comes from coal power plants. 

Coal-based thermal power industry is 
highly polluting- it is responsible for 
60 per cent of industrial sector’s PM 
emissions (when one includes coal 
mining), 45 per cent of SO2 emissions, 
30 per cent of NOx emissions and
80 per cent of mercury emissions.8
In terms of water usage, the thermal 
power sector is estimated to be
using about 24 billion cubic meters 
annually, which is about half of India’s 
total domestic needs.

Overall status of power plants in the 
region is as follows: Badarpur plant 
permanently shut down on 15th 
October 2018 due to the pollution 
created by the plant in Delhi NCR. 
Guru Nanak Dev Thermal Power
Plant (PSPCL) in Bathinda was also 
commissioning from more than 40 
years and hence, has been shut down.

Understanding India’s Fight for Clean Air Section 4

4.1  BACKGROUND

7. https://powermin.nic.in/en/content/power-sector-glance-all-india
8. https://www.industry.gov.au/sites/default/files/2019-08/coal-in-india-2019-report.pdf
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S. 
No.

Thermal Plant
(Name, State Unit) 

State Operator Total 
Capacity
(MW)

Year of
Commiss-
ioning 

1 HaryanaHaryana HPGCL Coal 1360 1979

2 HaryanaDeenbandhu Chhotu Ram 
Thermal Power Plant 
(DCRTPP), Yamunanagar

HPGCL Coal 600 2007

Rajiv Gandhi Thermal
Power Station (RGTPP), 
Hisar

3 Haryana HPGCL
Coal 1200 2010

Guru Hargobind 
Thermal Power Station 
(GHTP) Lehra Mohabbat

4 Punjab PSPCL
Coal 920 1997

Guru Gobind Singh 
Super Thermal Power 
Station (GGSSTP), Ropar

5 Punjab PSPCL
Coal 840 1985

Harduaganj TPS 6 UP UPRVUN Coal 665 2011

National Capital Power 
Station (NTPC Dadri)

7 UP NTPC Coal 2650 1991

Aravali Thermal Power 
Plant (Indira Gandhi
STPS) Jhajjar

8 Haryana IPGCL,
HPGCL & 
NTPC

Coal 1500 2011

Mahatma Gandhi thermal 
power station (CLP), Jhajjar

9 Haryana CLP India
Pvt. Ltd.

Coal 1320 2012

Rajpura Thermal Power 
Plant (Nabha Power)

10 Punjab L&T Coal 1400 2014

Talwandi Sabo Thermal 
Power Plant

11 Punjab PSPCL Coal 1980 2013

Table 4: List of major power plants
in 300km range of Delhi (CSE report on Status of Thermal
Power Stations in Delhi NCR, June 2018)

Primary
Fuel
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Panipat TPS

1
2

3

4
11

5
10

6

78,9

1

Deenbandhu Chhotu Ram Thermal
Power Plant (DCRTPP), 
Yamunanagar

2

Rajiv Gandhi Thermal Power Station
(RGTPP), Hisar

3

Guru Hargobind Thermal Power
Station (GHTP) Lehra Mohabbat

4

Guru Gobind Singh Super Thermal 
Power Station (GGSSTP), Ropar

5

Harduaganj TPS6

National Capital Power Station 
(NTPC Dadri)

7

Aravali Thermal Power Plant 
(Indira Gandhi STPS), Jhajjar

8

Mahatma Gandhi thermal power
station (CLP) Jhajjar

9

Rajpura Thermal Power 
Plant (Nabha Power)

10

Talwandi Sabo Thermal Power Plant11
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CSE report on ‘SHIFTING GOALPOSTS: 
Status of Pollution Control in 
Delhi–NCR Power Plants’ has given 
the data for emissions from power 
plants in Delhi-NCR. Emissions data 
collected for the power stations
of the region were essentially
divided into three categories
(see table: Category-wise sorting
of power plants): 

4.2  CURRENT EMISSION LEVELS BY
THERMAL POWER PLANTS

CATEGORY 1:

Emissions were tested by the
CSE team. 

CATEGORY 3:

Emissions data was collected from 
environment statements submitted 
to PCBs and petitions/orders of
the ERCs.

CATEGORY 2:

Emissions data was collected by
CSE from the power stations but
CSE teams could not independently
verify the stack emissions. 

Table 5: Category-wise sorting
of power plants
Category 1

Harduaganj TPS, Aligarh 
PSPCL Ropar PSPCL Lehra 
Mohabbat PSPCL 
Bathinda

Category 2

HPGCL Yamunanagar 
Rajiv Gandhi TPS (HPGCL), 
Hisar Mahatma Gandhi 
TPS (CLP), Jhajjar Panipat 
TPS (HPGCL), Panipat

Category 3

Aravali TPP (Indira Gandhi 
STPS), Jhajjar NTPC Dadri 
Rajpura TPP (Nabha 
Power) Talwandi Sabo TPP

Table 6: Emission levels, 2015-17

Power Plant

HARYANA

Aravali TPP (Indira
Gandhi STPS), Jhajjar

1500 50-75 400-500 150-200

PUNJAB

PSPCL, Ropar 1260 50-120 800-1100 100-300

PSPCL,
LehraMohabbat

920 80-140 1200-1700 700-800

UTTAR PRADESH

Harduaganj TPS,
Aligarh

500 50-100 800-1200 400-600

NTPC, Dadri 1820 50 400-600 200-300

Rajpura TPP
(Nabha Power)

1400 40-50 1000-1200 400-500

Talwandi Sabo TPP 1980 50-100 1500-1600 500-600

HPGCL,
Yamunanagar 

600 150 150-220 250-300

Mahatma Gandhi
TPS (CLP), Jhajjar

1320 50 1000-1200 200-300

Panipat TPS
(HPGCL), Panipat

710 150 800-1000 400-500

Rajiv Gandhi TPS
(HPGCL), Hisar

Sub Total

1200

5330

50 650-800 650-800

Capacity PM NOxSO2

Thermal power stations of Delhi–NCR 
report particulate matter emissions 
between 50 and 150 mg/ N.cu.m. 
Sulphur dioxide emissions for the 
power stations varied between 800 
and 1700 mg/N.cu.m, while oxides
of nitrogen emissions varied between 
250 and 800 mg/N.cu.m (see Table 4: 
Emission Levels, 2015–17), particularly 
for plants where CSE tested stack 
emissions. Inaccurate data, however, 
continues to be a problem, especially 

for those power stations where data 
was obtained from environment 
statements and petitions. NTPC 
Dadri, NTPC Aravalli, and HPGCL 
Yamunanagar were found to severely 
understate their emission levels.

Sub Total 5560

Sub Total 5560

Section 4
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Ministry of Earth Sciences, 
Government of India recently released 
the SAFAR emission inventory for 
Delhi–NCR region for the period
April to June 2018. Under this exercise, 
primary and secondary data were 
collected by a team of 100 people of 
26 different sources of air pollution 
within the Delhi–NCR region. As per 
this inventory, power plants are the 

third largest source of all kinds of air 
pollutants in the region. They were 
found to be responsible for about
13 per cent of the SO2 in the region 
(see Table 7: Emissions Sources in 
Delhi–NCR). The report also stated 
that while power plants contribute
4 per cent of the particulate matter, 
these emissions increased by
16 per cent between 2010 and 2018.

Table 7:  Emissions sources in Delhi–NCR

Sector PM2.5 PM10 SO2CO VOCNOx

Transport 42.2 43.2 77.2483.1 614.5257.7

Industry 24.1 43.9 400.112.1 61100.7

Power 3.3 12.8 810.3 08

Residential 6.2 8.9 1.334.1 0.32.2

Wind-blown 19.5 136 00 00

Others

Source: SAFAR 2018

12.4 23.6 60.246.2 3.544

Total 107.8 268.4 619.8575.8 679.4412.6

4.3  EMISSION NORMS

To combat the pollution load from 
coal power plants, the Ministry of 
Environment, Forest & Climate 
Change (MoEF&CC) in December
2015 announced emission control 

standards for coal-based thermal 
power plants (see Table 8: Emission 
control standards for Indian coal 
power plants).

Table 8: Emission Control Standards
for Indian coal power plants

Parameter

TPPS (UNITS) INSTALLED BEFORE 31ST DECEMBER 2003

TPPS (UNITS) INSTALLED AFTER 1ST JANUARY 2004 UP TO 31ST DECEMBER 2016

Particulate Matter 100 mg/Nm3

Particulate Matter 50 mg/Nm3

Sulphur Dioxide
(SO2)

600 mg/Nm3 
(units smaller than 500MW capacity units)
200 mg/Nm3

(units of 500MW or more capacity units)

Oxides of Nitrogen (NOX) 300 mg/Nm3 

Mercury (Hg) 0.03 mg/Nm3 
(for units having capacity of 500 MW and above)

Sulphur Dioxide
(SO2)

600 mg/Nm3

(units smaller than 500MW capacity units)
200 mg/Nm3

(units of 500MW or more capacity units)

Oxides of Nitrogen
(NOX)

600 mg/Nm3 

Mercury (Hg) 0.03 mg/Nm3

(for units having capacity of 500 MW and above)

Standards

TPPS (UNITS) INSTALLED AFTER 1ST JANUARY 2017

Particulate Matter 30 mg/Nm3

Sulphur Dioxide (SO2) 100 mg/Nm3

Oxides of Nitrogen (NOX) 100 mg/Nm3

Mercury (Hg) 0.03 mg/Nm3 

Section 4
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STACK HEIGHT REQUIREMENT:

In order to proper dispersion of
SO2 emissions from thermal power 
plants, stack height criteria have
been adopted in the country. 

However, for larger capacities of 
boilers (500 m and above), space 
provision for installing FGD system 
has been recommended.

• All coal and or lignite based   
 thermal power stations and or   
 expansion units in operation after 

the date of this notification are to 
achieve the target of fly ash utilization 
as per table below:

The power plants sanctioned by
CEA earlier to July 1, 1994 may not
be required to increase existing stack 
height as per regulation notified,
vide Government of India notification 
no. GSR 742(E) dated August 30, 1990, 
subject to following conditions: 

• The ambient sulphur dioxide and  
 NOx concentrations around the   
 power plant is less than 1/3rd   
 prescribed ambient air quality   
 standard for SO2 and NOx for the  
 concerned area. 

• For (1), the power plant shall install  
 adequate number of air quality   
 monitoring stations in and around  
 the power stations. The stations   
 should be selected in consultation  
 with the CPCB/SPCB.

Ministry of Environment and Forests 
notification dated 3rd November 
2009 says:

• All coal and or lignite based   
 thermal power stations and or   
 expansion units in operation
 before the date of this notification  
 are to achieve the target of fly
 ash utilization as per table below:

Table 9: Stack height 
requirement (MoEF&CC)
Power Generation Capacity

Less than 200/210 MW H = 14 (Q) 0.3
where Q is emission rate of SO2 in kg/hr,
H = Stack height in metre

200/210 MW or less than 500 MW 220

500 MW and above 275

Stack height (metre)

Table 10: Target of Fly Ash
Utilization for TPS in operation before
3rd November 2009
S.No. Percentage Utilization of Fly Ash

1 One year from the date of issue of
this notification

At least 50% of fly ash generation 

2 Two years from the date of issue of
this notification

At least 60% of fly ash generation

3 Three years from the date of issue of
this notification

At least 75% of fly ash generation

4 Four years from the date of issue of
this notification

At least 90% of fly ash generation

5 Five years from the date of issue of
this notification

100% of fly ash generation

Target Date

Table 11: Target of Fly Ash
Utilization for TPS in operation after
3rd November 2009
S.No. Percentage Utilization of Fly Ash

1 One year from the date of issue of
this notification

At least 50% of fly ash generation 

2 Two years from the date of issue of
this notification

At least 70% of fly ash generation

3 Three years from the date of issue of
this notification

At least 90% of fly ash generation

4 Four years from the date of issue of
this notification

100% of fly ash generation

Target Date
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• Every construction agency    
 engaged in the construction of   
 buildings within a radius of 100   
 kilometres (later updated to 300   
 kilometres in 2016) from a coal or   
 lignite based thermal power plant  

 shall use only fly ash-based    
 products for construction such as  
 cement or concrete, fly ash bricks  
 or blocks or similar products or a   
 combination or aggregate of them  
 in every construction project. 

Towards the efforts in the direction
of enhancing gainful utilization of fly 
ash, the latest MoEF&CC’s notification 
of 25th January 2016 stipulates:

• Mandatory uploading of details of  
 fly ash available on TPS’s website 

• Updating of stock position at least  
 once in every month

• Increase in mandatory jurisdiction  
 of area of application from 100 km  
 to 300 km

• Cost of transportation of fly ash
 to be borne entirely by TPS up
 to 100 km and equally shared   
 between user and TPS for more   
 than 100 km and up to 300 km

• Mandatory use of fly ash-based   
 products in all government   
 schemes or programmes e.g.,   
 Pradhan Mantri Gramin Sadak   
 Yojana, Mahatma Gandhi National  
 Rural Employment Guarantee Act,  
 2005, Swachh Bharat Abhiyan.

Minimum fly ash content for building materials or products to qualify as fly 
ash-based products category shall be as given in the table below:

Table 12: Minimum Fly ash content
for building materials

4.6 GW capacity has no suitable action
plan for PM compliance

S.No. Building materials or products

1 50% of total input materialsFly ash bricks, blocks, tiles, etc.
made with fly ash, lime, gypsum,
sand, stone dust (without clay)

2 Usage of PPC (IS-1489: Part I) or PSC
(IS-455) or 15% of OPC (IS-269/8112/12269)
content

Paving blocks, paving tiles,
checker tiles, mosaic tiles, 
roofing sheets, pre-cast elements

3 15% of total raw materials Cement

4 25% of total raw materials 

0 1 2 3 4 5 6 7 8 9

8.5

10 11 12
13

Clay-based building materials
such as bricks, blocks, tiles etc.

5 Usage of PPC (IS-1489: Part I) or PSC (IS-455)
or 15% of OPC (IS-269/8112/12269) content

Concrete, mortar, and plaster 

Minimum % of fly ash by weight

4.4  STATUS OF THE COMPLIANCE OF THE NORMS

Out of the 6.2 GW capacity which 
needs to comply by December 2019, 
only 0.6 GW of capacity has ESP 
upgradation underway, while plans 
are in the pipeline for another 0.9 GW. 
These include the Yamunanagar 
power station of HPGCL, two units
of the Ropar power station of PSPCL, 
and two units Lehra Mohabbat
power station of PSPCL.
    
Control of PM Emissions:

• 1.6 GW of the installed capacity
 (12  per cent of the region’s total   
 installed capacity) plans to meet   
 the PM standards after installing   
 the SO2 control measure,    
 particularly flue gas desulphurization  
 (FGD) systems (see Figure 5: PM   
 compliance status). 

• This includes two other units of   
 Lehra Mohabbat power station and  
 the Hisar power station of HPGCL. 

• No plans were specified by the   
 power plants for 3 GW capacity.   
 This includes four units of Ropar   
 power station of PSPCL, three
 units of the Panipat thermal power  
 station of HPGCL and three units
 of Aravali thermal power plant.

• Given the current status, about
 8.5 GW, or about 65 per cent of the  
 overall installed capacity is on track  
 to meet the deadlines given to it.
 Of this, 7 GW is supposed to be   
 compliant, but there is no data
 to verify this; another 1.5 GW was   
 supposed to comply by December  
 2019 (see figure below: PM    
 compliance status). The balance   
 capacity will be unable to meet
 the compliance deadline.

7 0.6 0.9 1.6 3

Comply Immediately ESP Upgradation underway

Capacity (GW)

ESP Upgradation Planned

PM Control with FGD No Plan Source CSE, 2019
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• Given the present status, only CLP’s  
 Jhajjar power station (1.3 GW)9

 and NTPC Dadri’s Stage I (0.8 GW)
 are on track on comply with
 their deadlines. 

• 11 GW or 83 per cent of the capacity  
 shall not be able to comply with the  
 2019 deadline, unless they are able  
 to fast track the entire process   
 chain - from feasibility studies to   
 construction and installation work. 

• Installation of full FGD system is a  
 time-consuming process, taking up  
 to two years, after the award of the  
 contract to the shortlisted vendor. 

• Lack of feasibility studies at this   
 stage is an even bigger concern –  
 this minimum step should have   
 been completed latest by 2016, one  
 year after the norms were announced.  
 By now, every plant should have   
 identified technology solutions and  
 taken approvals from costs and   
 should be ready to float tenders. 

Control of Oxides of Nitrogen 
Emissions:

• Low NOx Burners (LNBs) and other  
 such control measures are    
 presently installed in about 2.5 GW  
 capacity across the region. 

• Of this, 1.3GW has started work to  
 achieve compliance while the   
 balance (1.2 GW) has no plans yet.

• Three categories of plants - plants  
 that have obtained cost approvals;  
 those that have floated tenders; or  

 are already equipped with in-   
 combustion NOx control technologies  
 like LNB and OFA dampers should  
 be able to achieve compliance. 

• Therefore, only 6.8 GW or
 50 per cent of the region’s installed  
 capacity may be able to meet the
 2019 deadline of NOx control. 

• Almost 50 per cent of the total   
 installed capacity (6.4 GW) has not  
 reported any plans to achieve   
 compliance with NOx norms. 

It is possible that some of this capacity is under compliance, but no credible 
emissions data is available. Following table shows the summary of the 
compliance of the norms.

SO2 Compliance Status
Tenders have been awarded for only 19% of the 
installed capacity presently

15%, 1.9 GW
No Plan

10%, 1.3 GW
FGD Installed

*Note: This includes NTPC Dadri Stage - I (0.8 GW) which is opting for DSI.
Source: CSE, 2018

13%, 2.5 GW
Tender Awarded

*6%, 0.8 GW
Tender Floated

- DSI

24%, 3.2 GW
Primary Studies

32%, 3.4 GW
Tender Floated

No Compliance plans have been reported
by half of the installed capacity

0 1 2 3 4 5 6 7 8 9

6.8

10 11 12 13

1.3 3.0 1.3 1.2 6.4*

LNB, OFA Available; Plan for Compliance

Capacity (GW)

Tenders Flated for NOx control

Plans to install LNB, OFA

No Reported Plans for Compliance* 

LNB, OFA Available, No Plan for Compliance 

*Note: It is possible that some of this capacity is in compliance but no credible emissions data is available.
Source: CSE, 2018
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Thermal 
Plant Name
State Unit 

State Unit No Capacity
(MW)

Year of 
Commissioning 

Measures
of PM 
Compliance

Measures
for SO2
compliance

Measures
of NOx 
compliance

Fly ash 
Compliance
(% utilization)*

Compliance
Deadlines
as per CPCB

Panipat TPS Haryana 6 210 2001
7 250 2004
8 250 2005

ESP Currently 
controlling PM 
Emissions with

Primary 
Feasibility
Studies

Plans to Install 
LNB, OFA

100 31st December 
2019

Deenbandhu Chhotu Ram 
Thermal Power Plant 
(DCRTPP) 
Yamunanagar

Haryana 1 300 2007

2 300 2008

ESP upgradation 
complete
ESP upgradation 
underway

Primary 
Feasibility 
Studies

Plans to Install 
LNB, OFA

100 31st December 
2019

Rajiv Gandhi Thermal Power 
Station (RGTPP), Hisar

Haryana 1 600 2010

2 600 2010

Plans to achieve 
PM compliance 
with the installation 
of FGD but has 
not implemented 

Primary 
Feasibility 
Studies

LNM, OFA 
installed, no 
information on 
compliance

60.89 31st December 
2019

Guru Hargobind 
Thermal Power Station 
(GHTP) Lehra Mohabbat

Punjab 1 210 1997

2 600 2010

3 250 2008

4 250 2008

Plans to achieve 
PM compliance 
with the installation 
of FGD 

ESP Upgradation 
Planned

Primary 
Feasibility 
Studies

No plans yet 86.32 31st December 
2019

Guru Gobind Singh Super 
Thermal Power Station 
(GGSSTP), Ropar

Punjab 1 210 1985

2 210 1985
3 210 1988
4 210 1989
5 210 1992

no plans

ESP Upgradation 
Planned

Primary 
Feasibility 
Studies

No plans yet 100 31st December 
2019

Harduaganj TPS UP 8 250 2011

9 250 2012

Bid Opened for 
FGD

ESP Upgradation 
Planned

No Plans No plans yet 96.64 Immediate 
Compliance 
with PM 
Norms; 
31/12/2019 for 
SO2 & Nox

Table 13: Status of the compliance of the
norms by thermal power plants (CSE report 
on thermal power plants June 2018)
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Thermal 
Plant Name
State Unit 

State Unit No Capacity
(MW)

Year of 
Commissioning 

Measures
of PM 
Compliance

Measures
for SO2
compliance

Measures
of NOx 
compliance

Fly ash 
Compliance
(% utilization)*

Compliance
Deadlines
as per CPCB

National Capital Power 
Station (NTPC Dadri)

UP 1 210 1991
2 210 1992
3 210 1993
4 210 1994
5 490 2010
6 490 2010

no plans Tender Floated 
for DSI

No plans yet

Bid Awarded Tender Floated

100 Immediate 
Compliance 
with PM 
Norms; 
31/12/2019 for 
SO2 & Nox

Aravali Thermal Power Plant 
(Indira Gandhi STPS) Jhajjar

Haryana 1 500 2011
2 500 2011
3 500 2011

No plans; claims 
compliance with 
PM norms

Bid Awarded No plans yet 100 31st December 
2019

Mahatma Gandhi thermal 
power station (CLP) Jhajjar

Haryana 1 660 2012
2 660 2012

No plans FGD installed, 
test underway

LNB, OFA 
installed, 
Combustion 
Optimization 
Measures 
Underway

100 Immediate 
compliance 
with PM 
norms; 
31/12/2019 for 
SO2 and Nox

Rajpura thermal power 
plant (Nabha Power)

Punjab 1 700 2014
2 700 2014

Bid awarded for 
FGD

Tariff 
application; 
tender floated

No plans yet 90.69 Immediate 
compliance 
with PM 
norms; 
31/12/2019 for 
SO2 and Nox

Talwandi Sabo thermal 
power plant

Punjab 1 660 2013
2 660 2013
2 660 2013

Bid awarded for 
FGD

Tariff 
application; 
tender floated

Floated a bid 
document for 
SNCR

100 Immediate 
compliance 
with PM 
norms; 
31/12/2019 for 
SO2 and Nox

Table 13: Status of the compliance of the
norms by thermal power plants (CSE report 
on thermal power plants June 2018)

*This number takes care of utilization as well as tie up potential for fly ash
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As mentioned in the above table, bids 
have been floated in few thermal 
power plants and have been awarded 
in few. CEA website has given FGD - 

ESP implementation status of 
thermal power plants located in
NCR (Feb 2020). Following table 
summarizes it: 

Table 14: FGD - ESP Implementation
Status of Thermal Power Plants 
located in NCR
S.No

1 Dadri (NCTPP), U.P 
Unit 1-4 (210X4 MW)
NTPC

31st December
2019

Name of TPS Timeline for FGD

FGD: Awarded on 26 Oct 18. 
Work in progress. 
DE-NOx: Statutory limits being
complied. ESP: Statutory limits
being complied.

Dadri (NCTPP), U.P 
Unit 5-6 (490X2 MW) 
NTPC

31st December
2019

FGD: Awarded on 01 Feb 18. 
Work in progress
DE-NOx: Combustion modification 
implemented.
ESP: Statutory limits being 
complied.

2 GHTP (Lehra 
Mohabbat) Punjab 
Unit 1-4 (210X2 
&250X2 MW) PSPCL

31st December
2019

FGD: NIT issued.
ESP: Matter being taken up with 
BHEL.
De-NOx: Matter being taken up 
with BHEL.

3 Harduaganj, U.P 
Unit-8&9 (250X2 
MW) UPRVNL

31st December
2019

FGD: Bid opened.
ESP: Statutory limits being
complied.
De-NOx: Tender Part II to be invited

4 Indira Gandhi STPP, 
Haryana Unit 1-3 
(500X3 MW) NTPC

31st December
2019

FGD: Bid awarded.
ESP: Statutory limits being
complied.
DE-NOx: Awarded on 29 Oct 2018.

5 Mahatma Gandhi 
TPP, Haryana 
Unit-1-2
(660x2 MW) CLP

31st December
2019

FGD: Operation of FGD started.
ESP: Statutory limits being
complied.
DE-NOx: Combustion modification 
completed

Current Status (Feb. 2020)

S.No

6 Panipat TPS, 
Haryana Unit-6 
(1X210 MW) HPGCL

31st December
2019

Name of TPS Timeline for FGD

FGD: Retendering to be done.
ESP: SPM values are within limits.
De-NOx: Combustion modification 
planned.

Panipat TPS, 
Haryana Unit-7-8 
(2X250 MW) HPGCL

31st December
2019

FGD: Retendering to be done.
ESP: SPM values are within limits.
De-NOx: Combustion modification 
planned.

7 Rajiv Gandhi TPS, 
Hisar, Haryana Unit-1 
(2X600 MW) HPGCL

31st December
2019

FGD: Bid opened.
ESP: Repair for ESP fields during 
overhauling in Oct- Nov. 2019.
De-NOx: Combustion modification 
planned

8 Yamunanagar 
(DCTPS), Haryana 
Unit-1 (2X300 MW) 
HPGCL

31st December
2019

FGD: Bid opened.
ESP: Repair for ESP fields during 
overhauling in Oct- Nov. 2019.
De-NOx: Combustion modification 
planned.

9 Talwandi Sabo TPS, 
Mansa, Punjab 
Unit-1-3(660x3 MW)
TSPL

31st December
2019

FGD: Bid awarded.
ESP: SPM are within the limits.
De-NOx: Complying with norm of 
450 mg/Nm3

10 Nabha Power Ltd, 
Rajpura, Punjab 
Unit-1-2(700x2 MW)
GMR

31st December
2019

FGD: Bid awarded.
ESP: Statutory limits being
complied.
De-NOx: Complying with norm of 
450 mg/Nm3

Current Status (Feb. 2020)

11 GGSSTP Ropar 
(4x210 MW)
PSPCL

31st December
2019

FGD: NIT issued.
ESP: Statutory limits being
complied.
De-NOx: NOx values are below 
specified limits.
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Based on the survey, CSE believes 
that many plants are way off target to 
meet the 2019 compliance deadline. 
Much of the preliminary work, 
especially feasibility studies and 
technology selection could have
been finished between 2015, when 
the norms were announced, and 2017, 
the original deadline for compliance. 
There are several challenges:

• There is a lot of confusion on   
 technology selection amongst   
 power companies. Nearly all the   
 power companies, particularly the  
 key plant officials, seem unaware
 of the appropriate technology   
 solutions needed for achieving
 the norms. For e.g., to achieve SO2  
 control, most of the power stations  
 are opting for the wet limestone-   
 based FGD system. Smaller/older   
 units should consider opting for   
 cheaper technologies like DSI   
 system which can help meeting   
 the 600 mg/Nm3 standard;   
 moreover, it can be commissioned  
 in just over one year. For e.g.,
 NTPC Dadri has floated a tender
 forthe DSI system with sodium   
 bicarbonate as the reagent for
 units 1-4 of the power station.   
 Second, the use of FGD for    
 additional PM control is not   
 recommended by experts as it
 may impair FGD performance. 

• Similarly, in the case of NOx control  
 SNCR/SCR technologies are being  
 considered by power plants to   
 comply with the higher standard of  
 300 mg/Nm3. Manufacturers and  
 suppliers have repeatedly stated   
 that primary control solutions like  
 LNBs, OFA dampers and    

 combustion optimizers can achieve  
 the target. Further, plants are   
 trying to push-back on the NOx   
 standard of 300 mg/Nm3. NTPC   
 has announced a bid for two units  
 of its Dadri power station, asking   
 suppliers for NOx control systems  
 that guarantee emissions below   
 400 mg/Nm3 though the    
 applicable standard of 
 300 mg/Nm3.  

• The accuracy of reported emissions  
 data is also a problem. On several  
 occasions, the data used for the   
 technology selection in pre-   
 feasibility reports was found to be  
 incorrect. Companies also did not  
 sometimes take stack and/or coal  
 samples and check CEMs systems  
 for accuracy, affecting the    
 technology selection process. 

• State Electricity Regulatory   
 Commissions (SERCs) want
 more data to approve the cost of   
 pollution control equipment in   
 more than one state. They are   
 concerned about emissions data   
 presented by the power companies  
 and have sought the help of   
 pollution monitoring bodies to   
 understand and verify it. SERCs are  
 also uncertain about costs and   
 await cost benchmarking of the   
 technologies by CEA.

• These capitals spend by power   
 plants are expected to drive end   
 consumer's electricity tariffs higher.  
 As per media reports, the installation  
 of emission-reducing equipment   
 would translate into a rise of INR   
 0.6-0.9/unit in power tariffs by   
 power distribution companies10 

4.5  CHALLENGES FOR TPPS FOR
COMPLIANCE OF THE NORMS

4.6  RECOMMENDATIONS

• All plants should also be asked
 to submit feasibility assessments   
 conducted so far and action plans  
 within the next sixty days; and   
 detailed implementation plan in   
 the next ninety-day period. This will  
 enable regulatory agencies to   
 assess its veracity.
   
• State Pollution Control Boards   
 should oversee the technology   
 implementation through a strict   
 monitoring mechanism. This   
 should be reported back to Central  
 Pollution Control Board which   
 should independently audit
 the same. 

• Ministry of power, CPCB, State   
 Pollution Control Boards, MoEF,   
 shall continuously follow up the   
 data or compliance status    
 submitted by the power plants.   
 Penalty measures can be
 imposed  for the same. 

• Plants should be asked to provide  
 quarterly updates on the    
 milestones achieved with the   
 various measures identified by   
 them to meet the norms to   
 pollution boards.

• A suitable penalty mechanism   
 should be introduced as a    
 deterrent to ensure that plants
 stay on track to meet the norms. 

• CEA has in its various submissions  
 and report given assessments of   
 technology costs. ERCs may use   
 them as guidance to expeditiously  
 approve tariff applications by
 power plants. 

• Lack of comprehensive supporting  
 policy framework: For example,   
 MoEF&CC requires 100 per cent
 ash utilization by 2014, however,   
 avenues of usage like brick    
 manufacturing are not exploited   
 since municipal laws don’t require  
 use of ash-bricks.

• Ash Policy: Ash utilisation should be  
 supported by a policy framework   
 that encourages its use in road   
 construction, brick making and   
 construction. Ash use norms should  
 consider plant location norms and  
 available avenues. Building byelaws  
 in around 50 key municipalities   
 where construction activity is heavy  
 need to amend expeditiously to   
 mandate the use of ash bricks.

Section 4
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Air Pollution Due to
Crop Burning

SECTION 5

Stubble burning is the act of setting 
fire to crop residue to remove them 
from the field to sow the next crop.
To plant next winter crop (Rabi crop), 
farmers in Haryana and Punjab have 
to move in a very short interval and
if they are late, due to short winters 
these days, they might face 
considerable losses. Therefore, 
burning is the cheapest and fastest 
way to get rid of the stubble.

• If stubble is left in the field, pests   
 like termites may attack the   
 upcoming crop.

• The precarious economic condition  
 of farmers does not allow them to  
 use expensive mechanised    
 methods to remove stubble.

The process of stubble burning is 
practised at the time of harvesting 
period of the kharif season with rice 
as the major crop. This is also the time 
when there are stagnant atmospheric 
conditions leading to a sharp rise in 
air pollution, especially in the National 
Capital Territory of Delhi. Crop 
burning is also associated with 
declining soil carbon and fertility. 

The main causes of crop residue 
burning are the time available 
between the rice harvesting and 
wheat sowing is very narrow and in 

the range of 20-30 days at the end
of the Kharif season. Paddy is a 
water-intensive crop and the high 
usage of water in its cultivation can 
legally begin only around mid-June, 
when the monsoons typically arrive 
over North India. 

During harvesting of paddy crop, the 
large units of harvesters leave 6-10 cm 
of paddy stalk on the field and the 
removal of the paddy stalk that 
remains in the field is a 
labour-intensive process. The rise in 
labour cost and the subsequent costly 
availability of mechanical implements 
in Punjab and Haryana lead to about 
85-90 per cent of the paddy straw is 
burnt in the field.

Crop residue burning in Punjab, 
Haryana and western Uttar Pradesh 
has been known, but nowadays it is 
spreading more frequently in other 
parts of country. Wheat stubble 
burning is a relatively new issue 
which started with mechanised 
harvesting using combine harvesters. 
In the last four to five years, farmers 
from UP’s Ghazipur district, especially 
Zamania and Chandauli areas, have 
been burning wheat stubble at a 
large scale. In addition to wheat and 
paddy, sugarcane leaves are most 
commonly burnt.

Understanding India’s Fight for Clean Air Section 5

5.1  BACKGROUND
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According to an official report, more 
than 500 million tonnes of stubble 
(crop residues) is produced annually 
in the country, cereal crops (rice, 
wheat, maize and millets) account 
for 70 per cent of the total crop 
residue. Of this, 34 per cent comes 
from rice and 22 per cent from 
wheat crops, most of which is burnt 

on the farm. According to an 
estimate, 20 million tonnes of rice 
stubble is produced every year in 
Punjab alone, 80 per cent of which is 
burnt. Burning of 1 ton of stubble or 
paddy straw may cause the losses of 
5.5 kg nitrogen, 2.3 kg phosphorus, 
25 kg Potassium and 1.2 kg Sulphur, 
in addition to organic carbon.

In the months of October and 
November of 2019, the problem of 
stubble burning had caused a 
pollution scare in North India, 
especially Delhi. This was because of a 
sharp rise in the number of incidents 
during this period as caught in the 
satellite images released by the 
NPP-VIIRS satellite of the National 
Aeronautics and Space 
Administration (NASA), United States. 
The number of incidents was the 
maximum from mid-October to early 
November. This led to an increase in 
the concentration of particulate 
matter (PM) 2.5 and PM 10 in Delhi’s 
atmosphere in these months, 
compared with September.

In the month of October, the highest 
level of PM 10 was 384 which is more 
than double as compared to the 
maximum PM 10 of September 2019. 
Similarly, the highest level of PM 2.5
in the month of October was 306 
which is higher than the September 
assessment. In November, PM 10 
crossed 550 and PM 2.5 crossed 510.11

5.2  CURRENT SITUATION

In terms of efforts being made to 
reduce crop residue burning, the 
following approaches have been
used by various state and central 
administrations and regulatory 
bodies so far:
   
1. Banning Crop Residue Burning:   
 Crop residue burning was notified  
 as an offence under the Air Act of  
 1981, the Code of Criminal    
 Procedure, 1973 and various   
 appropriate Acts. In addition, a   
 penalty is being imposed on any   
 offending farmer. Village and   
 block-level administrative officials  
 are being used for enforcement.

2. Detection and prevention:
 A combination of remote sensing  
 technology—use of satellite   
 imagery—and a team comprising  
 local officials–Sub-Divisional   
 Magistrates, Tehsildars, Block   
 Development Officers, Patwaris   
 and village-level workers—is being  
 used to detect occurrences of crop  
 residue burning in real-time and to  
 prevent them from taking place.

3. Establishment of a marketplace  
 for crop residue burning:
 Efforts are being made to increase  
 the avenues for the alternate usage  
 of paddy straw and crop residue.   
 For instance, paddy straw has a   
 considerable calorific value, making  
 it suitable for use as a fuel in   
 biomass-based power plants.   
 Similarly, it can be utilised for the   
 preparation of bio-fuels, organic   
 fertilisers and in paper and    
 cardboard making industries. The  
 strategy, broadly, is to assign a real  
 economic and commercial value
 to the agricultural residue and   

 making burning it an economic   
 loss to the farmer.

4. Outreach and public
 awareness campaigns: 
 There are ongoing efforts to   
 highlight the health effects of
 crop residue burning. It produces  
 extremely high levels of toxic   
 particulates, which affect the   
 health of the people in the direct   
 vicinity of the burning. In addition,  
 efforts are also being made through  
 kisan camps, trainings, and    
 workshops, apart from campaigns  
 through various print media,   
 televised shows, and radio jingles,  
 in informing farmers about the   
 alternative usage of crop residue.

5. Subsidy on agri-implements: 
 The state governments, in    
 collaboration with the Centre, has  
 rolled out schemes for providing   
 subsidy on mechanical implements  
 that help tillage of soil, so that the  
 crop residue can be retained in
 the soil, adding to its fertility, or   
 alternately, collection of crop   
 residue for putting it to commercial  
 usage. However, the high cost of   
 these implements means that in   
 spite subsidies, only a small   
 number of farmers have access to  
 these implements at the moment.

6. Crop Diversification: 
 There are various ongoing,    
 long-term efforts at diversification  
 of cropping techniques, such that  
 crop residue burning can be   
 effectively prevented. This is being  
 attempted through cultivation
 of alternate crops (apart from   
 rice/paddy and wheat) that    
 produce less crop residue and   

5.3  STEPS TAKEN BY GOVERNMENT

Image Sourceh: https://im.indiatimes.in/content/2019/Nov/crop_1572607971_725x725.jpg
https://eoimages.gsfc.nasa.gov/images/imagerecords/91000/91240/asia_amo_2017311.png

11. https://www.downtoearth.org.in/blog/agriculture/stubble-burning-a-problem-for-the-environment-agriculture-and-humans-64912
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  have greater gap periods
 between cropping cycles. Punjab  
 Agricultural University (PAU) has   
 developed early maturing varieties  
 of rice, like PR126 and PR 127. The   
 PR 126 matures in about 123-125   
 days after seeding and PR 127 in   
 about 137 days. Both the varieties  
 yield around 30 quintals per acre   
 and consume less water than late  
 maturing PUSA varieties that   

 require more water and also
 leave heavier stubble. A shift to   
 early-maturing rice varieties will   
 allow farmers more time for   
 clearing and preparing fields for   
 sowing wheat. These varieties
 have a higher yield, consume less  
 water, and resist diseases better;   
 therefore, they can prove more   
 profitable ways to reduce
 crop burning.

Targeting crop residue to produce 
renewable energy for upgrading of 
air, soil quality, mitigating climate 
change effects and global warming.

1. Crop residues should be    
 categorized as recycling i.e.,
 lime or gypsum and their use
 in agriculture field like any
 other mineral fertilizers.

2. To utilize the surplus crop
 residue for energy generation by   
 establishment of energy plants.

3. In-situ management practices in   
 the field, fast decomposition by   
 chemical or biological means and  
 straw mulching by mechanical   
 means must be promoted.  

4. The machines like use of zero   
 tillage, double disc coulters, and   
 happy seeder, which is a machine  
 mounted on a tractor that not only  
 cuts and uproots the stubble but   
 can also drill wheat seeds on the   
 soil that has just been cleared up.  
 The straw is simultaneously thrown  
 over the sown seeds to form a   
 mulch cover. It is the most efficient  
 technology to counter crop burning  
 at the moment. 

5. Paddy residue could be collected  
 and may be used for generating   
 useful products viz. organic   
 manure, making compost to   
 improve soil health or fertility and  
 gasification as an alternate fuel
 for power generation. Punjab and  
 Haryana together produce around  
 32 million tonnes of stubble and   
 straw. Of this, only 1.5 million is  
 going into energy generation and  
 only from Punjab. If more of this   
 stubble can be utilised in the   
 waste-to-energy and  biomass-   
 based power generation plants,
 it will help the farmer as well as
 the government. 

6. Change in the harvesting method  
 of paddy crop and the crop stem   
 may be cut from the root level
 itself with the help of suitable   
 reaper cum harvester that
 should be developed using    
 indigenous techniques.

5.4  FEASIBLE SOLUTIONS TO REDUCE 
AIR POLLUTION DUE TO CROP BURNING

The short turnaround time between 
paddy cultivation and sowing the 
wheat crop — just about three weeks 
— is one of the primary reasons why 
farmers resort to stubble burning, 
which contributes massively to the air 
pollution in northern India around 
Diwali. Hence, introducing rice 
varieties shall help in reducing the air 
pollution due to crop burning. As per 
the Punjab Pollution Control Board, 

varieties of paddy are being 
developed by the Punjab Agricultural 
University (PAU) in Ludhiana which 
will give farmers 15 extra days before 
they sow wheat, which could help 
curb the problem. PAU has developed 
7 new varieties for general cultivation 
in India. These include PR128, PR129 
and HKR47 of rice with J1007 of 
fodder maize, J87 of groundnut,
JC12 of maize and PCB165 of Bajra.12

5.5  REPLACEMENT OF CROP VARIETIES

Table 15: Analysis of newly
developed varieties of crops
Variety
of Rice

Number of
days required
to mature

Grain
description

Average Paddy
Yield

Resistance

PR128: an
improved 
version of 
PAU 201

111 Long slender 
clear translucent 
grains.

30.5 quintals
per acre

Prevalent pathotypes 
of bacterial blight 
pathogen

PR129 an 
improved 
version of 
PAU 201

108 Long slender 
clear translucent 
grains.

30 quintals per 
acre

Prevalent pathotypes 
of bacterial blight 
pathogen

HKR47 104 - 29.5 quintals per 
acre

10 presently prevalent 
pathotypes of bacterial 
blight pathogen in 
Punjab and is prone to 
lodging

J1007 - - 175 quintals of 
green fodder 
yield per acre

Moderately resistant to 
maydis leaf blight and 
charcoal rot diseases

J 87 112 Semi erect and 
bunch type 
variety of 
groundnut.

During spring 
season, pod yield 
of 15.3 q/acre, 
while in kharif 
season, it gives 
pod yield of 12.8 
q/acre

Moderately resistant to 
maydis leaf blight and 
charcoal rot diseases

Section 5

12. https://www.pau.edu/index.php?_act=manageEvent&DO=viewEventDetail&intEventID=5025
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Among the developed countries,
the United Kingdom enacted the 
Crop Residues (Burning) Regulations
Act in 1993 that prohibits people
from burning residue, except for 
purpose of education or research
or to eliminate pests. China, however, 
devised an interesting way to deal 
with the problem. It banned stubble 
burning in 1999 and penalized 
officials under whose jurisdictional 
area the burning is detected. The 
fines go up to USD 80,000. In 2015, in 
Henan county, government collected 
USD 37 Mn in such penalties.

Open burning of biomass is a serious 
problem in Thailand, especially in dry 
season. In April to May, thick smoke 
haze could be detected by satellite 
and the monitoring maximum 
concentration of 24-hr average
PM10 in north region exceeded
the National Ambient Standard
(120 µg/m3).13 Alternative 
management options for rice straw 
have been suggested in Thailand 
including to collect the straw in dry 
season (January to April), burn
in wet season (May to October),
and plow the straw into the soil
in non-irrigated paddy fields
(November to December).

5.6 INTERNATIONAL BEST PRACTICES

Section 5

13. Alternative Rice Straw Management Practices to Reduce Field Open Burning in Thailand
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Ongoing Government
Initiatives

SECTION 6

NAMP is a nation-wide programme
of ambient air quality monitoring 
consists of 703 manual operating 
stations covering 307 cities/towns in 
29 states and six Union Territories of 
the country. Under NAMP, four air 
pollutants viz. SO2, NO2, suspended 
particulate matter (PM10), and fine 
particulate matter (PM2.5) have been 
identified for regular monitoring at
all the locations.

The objectives of NAMP are: 

• To determine the status and trends  
 of ambient air quality

• To ascertain whether the    

 prescribed ambient air quality   
 standards are violated

• To identify non-attainment cities

• To obtain the knowledge and   
 understanding necessary for   
 developing preventive and    
 corrective measures;

• To understand the natural    
 cleansing process undergoing
 in the environment through   
 pollution dilution, dispersion,   
 wind-based movement, dry   
 deposition, precipitation, and   
 chemical transformation of the
 pollutants generated

Understanding India’s Fight for Clean Air Section 6

6.1  NATIONAL AIR QUALITY MONITORING
PROGRAMME (NAMP)14

Ambient air quality refers to the 
condition or quality of the outdoor air. 
NAAQs are the standards for ambient 
air quality with reference to various 
identified pollutant notified by the 
CPCB under the Air (Prevention
and Control of Pollution) Act, 1981.

Major objectives of NAAQS are: 

• To indicate necessary air quality   
 levels and appropriate margins   

 required to ensure the protection
 of vegetation, health, and property

• To provide a uniform yardstick for  
 the assessment of air quality at the  
 national level 

• To indicate the extent and need of  
 the monitoring programme

6.2  NATIONAL AMBIENT AIR QUALITY
STANDARDS (NAAQS)15

14. http://www.utrenvis.nic.in/data/namp.pdf
15. http://www.cpcbenvis.nic.in/envis_newsletter/Air%20Quality%20of%20Delhi.pdf 
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16. https://economictimes.indiatimes.com/news/politics-and-nation/pm-narendra-modi-launches-national-air-quality-index/
 articleshow/46824767.cms

Launched by the Prime Minister in 
April 2015 starting with 14 cities and 
now extended to 71 cities in 17 states, 
the AQI is a tool for the effective 
communication of air quality status
to people in terms, which are easy to 
understand. It transforms complex air 
quality data of various pollutants into 
a single number (index value), 

nomenclature and colour.
There are six AQI categories, namely, 
good, satisfactory, moderately 
polluted, poor, very poor, and severe. 
Each of these categories is decided 
based on the ambient concentration 
values of air pollutants and their
likely health impacts (known as 
health breakpoints).

6.3  NATIONAL AIR QUALITY INDEX (AQI)16

AQI Categories And Health Breakpoints

Air Quality
Index

Minimal Impact

ASSOCIATED HEALTH IMPACTS

May cause breathing dicomfort to the 
people on prolonged exposure and 
discomfort to people with heart disease 
with short exposure

May cause respiratory illness to the 
people on prolonged exposure. Effect 
may be more pronounced in people with 
lung and heart diseases

May cause respiratory effect even on 
healthy people and serious health impacts 
on people with lung/heart diseases. The 
health impacts may be experienced even 
during light physical activity

May cause breathing dicomfort to the 
people with lung disease such as asthma 
and discomfort to people with heart 
disease, children and older adults

Severe
(410-500)

Very Poor
(301-400)

Poor
(201-300)

Good
(0-50)

Satisfactiry
(51-100)

Moderate
(101-200)

May cause minor breathing discomfort to 
sensitive people
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During winters, the relative share
of vehicles, biomass burning, MSW 
burning, firecracker, stubble burning, 
construction, and secondary particles 
increase. During summers, the 
influence of road dust, fly ash, 
vehicles, biomass burning, etc., is 
high. The proposed graded measure 
approach has considered all these 
aspects and includes appropriate 
measures for each level of pollution 
according to the AQI. The graded 
measures according to the AQI are 
listed, starting from the public
health emergency level and then 

progressing downwards.
The measures are cumulative.
The emergency and severe levels 
include cumulatively all other 
measures listed in the lower levels
of the AQI, including very poor, poor, 
and moderate. It is also clear that the 
actions listed in the poor category 
need to be implemented throughout 
the year. However, during months 
when the weather conditions turn 
adverse, there is a need for greater 
scrutiny on enforcements. The 
responsibility of implementing
GRAP lies with the EPCA.

Focussing on pollution from waste, 
five waste management rules on solid 
waste, hazardous waste, plastic waste, 
biomedical waste, and e-waste have 
been revised and the rules pertaining 
to construction and demolition waste 
as a major source of dust pollution 
was newly notified during 2016. 
Further, a ban was imposed on the 
burning of leaves, biomass, and
MSW. There are other measures 
which were taken by the government 
for improvements in energy efficiency 
and air pollution control in India.  
Some of which are cited below:

1. Advanced vehicle emission and fuel  
 quality standards– BS-IV from 2017  
 and BS-VI from 2020.

2. Plan to introduce a voluntary fleet  
 modernization and an old vehicle  
 scrappage programme in India.

3. Introducing a National Electric   
 Mobility Mission Plan 2020.

4. Introducing gas as an automotive  
 fuel in many cities.

5. Introduction and enhancement
 of the metro-rail and bus-based   
 public transport systems in   
 selected cities.

6. Ujjwala scheme to accelerate
 the LPG penetration programme  
 for cooking in households.

7. Electrification to reduce kerosene  
 consumption for lighting.

8. Introducing an energy-efficiency   
 labelling programme for    
 energy-intensive home appliances  
 such as air conditioners.

9. Notifying new stringent standards  
 for diesel generator sets for standby  
 power generation.

6.7  OTHER MEASURES

The CPCB has issued a 
comprehensive set of directions 
under Section 18 (1) (b) of Air 
(Prevention and Control of Pollution) 
Act, 1986, for the implementation of 
42 measures to mitigate air pollution 
in the major cities, including Delhi 
and NCR comprising action points to 
counter air pollution, which include 
control and mitigation measures 
related to vehicular emissions, 
re-suspension of road dust and    

other fugitive emissions, 
bio-mass/municipal solid waste 
(MSW) burning, industrial pollution, 
construction and demolition (C&D) 
activities, and other general steps. 
Directions containing 42 action 
points, which was issued initially
for implementation in NCR was 
subsequently extended to state 
boards for the implementation
in other non-attainment cities.

Environment Pollution (Prevention 
and Control) Authority (EPCA) was 
constituted under Section 3(3) of 
Environment (Protection) Act, 1986,
in 1998 in pursuance of the Hon’ble 
Supreme Court Order dated 7.1.1998
in Writ Petition (C) no. 13029/1985 in 
the matter of M.C. Mehta vs UoI and 
Ors to look into the matter pertaining 
to environmental pollution in the NCR 
region. As per the order, the authority 
was proposed to be comprised of
Shri Bhure Lal, Secretary, CVC as 
Chairman; and Shri D K Biswas, Shri 
Anil Aggarwal, Shri Jagdish Khattar, 

and Smt Kiran Dhingra as members. 
Accordingly, this ministry notified
the constitution of the EPCA vide 
notification no. SO 93(E) dated 29.2.1998 
for two years comprising the above- 
stated members and TOR. In the 
notification, jurisdiction of the EPCA 
has been stated as the NCR region
as defined in clause (f) of section 2
of National Capital Region Planning 
Board Act, 1985 (2 of 1985). The EPCA 
has been subsequently re-constituted 
from time to time, extending the 
tenure of the authority and/or 
substituting or including new members.

6.4  FORTY-TWO ACTION POINTS17

The government has notified a 
graded response action plan for Delhi 
and the NCR region, which comprises 
the graded measures for each source 
framed according to the AQI 
categories. It also takes note of the 
broad health advisory for each level
of the AQI that was adopted by the 
government of India along with the 
AQI. The proposal has been framed 

keeping in view the key pollution 
sources in Delhi and the NCR region. 
While the major sources of pollution, 
including vehicles, road dust, biomass 
burning, construction, power plants, 
and industries remain continuous 
throughout all seasons, the episodic 
pollution from stubble burning, 
increase in biomass burning, etc., 
varies across seasons.

6.6  GRADED RESPONSE ACTION PLAN (GRAP)19

6.5  ENVIRONMENT POLLUTION (PREVENTION
AND CONTROL) AUTHORITY (EPCA)18

17. https://economictimes.indiatimes.com/news/politics-and-nation/central-governments-42-point-action-plan-to-prevent-pollution-in-
 limbo/articleshow/55280400.cms?from=mdr
18. https://www.epca.org.in/ 
19. https://cpcb.nic.in/graded-response-action-plan-for-delhi-ncr/
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Recommendation
SECTION 7

New Delhi and 21 other cities in India 
feature on a list of the world's 30
most polluted cities. Exposure to
air pollution poses a serious health 
burden in India. Available health 
impact assessments suggest that 
several hundred thousand cases
of premature deaths annually are 
attributable to pollution. There are 
numerous direct and indirect effects 
of air pollution on the ecosystem, 

which in turn, also have various 
economic implications. In our already 
constrained resource framework,
air pollution emission control costs 
accounted for about 0.7 per cent
of India’s GDP in 2015. A study
found that this share will increase
to 1.4–1.7 per cent by 2030. By 2050,
with an almost tenfold increase in 
GDP, air pollution controls will 
account for 1.1–1.5 per cent of GDP.20  

The importance of curbing air 
pollution activities cannot be stressed 
enough, especially in the context of 
India outlining its economic road 
map, which aims to achieve the
USD 5 trillion- economy mark by 2025. 
Creation of environmental policies, 

which will favour the economy is 
critical as they will propel more 
efficient use of resources, resulting
in overall health benefits and ensure 
employment generation in upcoming 
sectors such as renewable energy
and electric vehicles (EVs).

While there have been growing 
concerns over economic aspects of air 
pollution in terms of investments, 
technology development and the 
cost benefits of handling air pollution, 
there also exists a strong link between 
cities, health economics and natural 
science economic analysis. This can 
be an effective tool for comparing the 
costs of mitigating air pollution and 
benefits of adopting alternative 
resource or environmental 

management policy actions. While 
cities are responsible for more than 
80 percent of the world’s GDP, they 
are also primary drivers of pollution 
consuming more than two-thirds of 
global energy and emitting more 
than 70 percent of global greenhouse 
gases.21 In all our endeavours, it is 
important to understand that cities 
are not just where the effects of air 
pollution may be felt, but also where 
we can find solutions.

Thus, understanding the severity of 
air pollution and its associated 
impacts, the government of India 

released its strategic action plan, the 
National Clean Air Programme 
(NCAP) in January 2019.

Industrial and construction sectors 
are major contributors of particulate 
matter pollution in India, while the 
NOx (nitrogen oxide) emissions are 
majorly contributed by the transport 
and power generation sector. 
Thus, pollution prevention needs
to be initiated from these sectors
as the first step towards mitigating
air pollution. In order to provide a 
long-term calling for climate change, 
there is a dire need to shift from 
coal-based energy to natural gas 
(forming about 5.6 per cent of the 
country’s total energy supply in
2018) and much is being done in
this sphere. 

The recent introduction of the
Faster Adoption and Manufacturing 
of Electric Vehicles (FAME-II) policy, 
along with leap-frogging 
Bharat Stage Emission Standards 
(BS-VI) on technology and fuels, 
emphasises the government’s 
efforts in curbing pollutants 
associated with the transport sector. 
Moreover, introduction of huge 
subsidies in the purchase cost of 
electric vehicles (EVs) is creating a 
more favourable market opportunity
for this unique sector.

Understanding India’s Fight for Clean Air Section 7
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A special campaign with a holistic approach
is also being worked out to reduce pollution in
100 selected cities of the country.22

–
Prime Minister Narendra Modi
While addressing the nation on 
74th Independence Day, referred to the
National Clean Air Programme (NCAP)

20. https://iiasa.ac.at/web/home/about/news/190329-poor-air-india.html 21. https://www.mckinsey.com/business-functions/sustainability/our-insights/sustainability-blog/a-carbon-emission-reduction-toolkit
 -for-global-cities
22. https://economictimes.indiatimes.com/news/politics-and-nation/special-campaign-being-worked-out-to-reduce-pollution-in-100-
 selected-cities-pm-modi/articleshow/77562367.cms?utm_source=contentofinterest&utm_medium=text&utm_campaign=cppst 
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On the same lines, the Pradhan 
Mantri Ujjwala Yojana (PMUY) aims
to provide 100 per cent Liquefied 
Petroleum Gas (LPG) access to all 
households in India to alleviate the 
dire impacts of biomass/firewood use 
for cooking. Alongside, major steps 
are being taken to effectively 
manage the crop residue, burning
of which by farmers, aggravates air 
pollution majorly in Delhi NCR. In this 
regard, the Delhi government has 
rolled out a plan to provide capsules 
free of charge to the city’s farmers, 
that can be utilised to decompose 
stubble so it doesn’t have to be burnt. 
A bio-decomposer technique, this 
capsule has been developed by the 
Indian Agriculture Research Institute 
(IARI) at Delhi’s PUSA Institute.
The technique, called the ‘Pusa 
Decomposer’, involves making
a liquid formulation using Pusa 
capsules and readily available inputs, 
fermenting it over ten days, and then 
spraying the mixture on fields with 
crop stubble to ensure speedy 
bio-decomposition of the stubble.

The Energy and Resources Institute 
(TERI), in a recent article in The Daily 
Pioneer, suggests an effective crop 
residue business model, which 
emphasises the decentralised use of 
biomass at the village and industry 
level. It creates an effective strategy 
for creating jobs along with crop 
stubble management.23 

Among the various initiatives such as 
NCAP, NAMP, NAAQS and launch of 
National AQI, India has also started 
the world’s largest renewable 
energy expansion programme which 
aims to generate 175 GW electricity 
from renewable sources of energy 
by 2022, of which, 100 GW will be 
from solar power. India has already 

achieved 20 GW installed solar power. 
The National Solar Mission,
is an initiative of the government of 
India and the state governments to 
promote solar power. The mission is 
one of the several initiatives that are 
part of the National Action Plan on 
Climate Change (NAPCC). 

Under one of NAPCC’s eight missions, 
National Mission for Enhanced 
Energy Efficiency is supported by
the Energy Conservation Act of 2001 
which provides a legal mandate for 
the implementation of the energy 
efficiency measures through the 
institutional mechanism of the 
Bureau of Energy Efficiency (BEE)
in the central government and 
designated agencies in each state.

With a focus on health issues created 
by air pollution, the MoEF&CC has 
constituted an Apex Committee and
a Working Group under the joint 
chairmanship of the Indian Council
of Medical Research (ICMR) and the 
Ministry to identify thrust areas in 
environmental health and to evaluate 
the related projects. In line with 
recommendation of the Working 
Group, the ministry has initiated 
action towards a study on the 
National Environmental Health 
Profile for 20 cities with an
emphasis on the impact of air 
pollution on health.

Several of such concerted measures 
have been initiated by several line 
ministries to deal with the current 
extreme air pollution episode in India 
which involves the transport, power 
and agricultural sectors, household 
energy, industry as well as waste 
management practices. It is, 
therefore, imperative that 
coordinated efforts led by 

and central governments are 
supported by existing tools and 
international experience in order to 
protect ourselves, our economies
and our planet from the
detrimental effects of this growing
environmental threat. 
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23. https://www.dailypioneer.com/2020/columnists/prevention-better-than-cure.html
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