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1. What is at stake? 

Any perception that regional coordination on air pollution is for Delhi only has the 
potential to be counter-productive for Delhi as well as the cause of the crores of 
people exposed and suffering in the entire Indo-Gangetic Plain (IGP) regioni. More 
population lives in the rural areas of IGP than urban (62% and 38%, respectively). At 
the total estimated population of 55 crores, making for 40% of the country’s 
population in 2019, the region is daily living on the edge of a widespread public 
health emergency due to continued exposure to hazardous levels of air pollution. 

1a. Population in north India exposed to air pollutionii 

 

State 

Population in 
cr(2011)iii 

Population 
in cr(2019) 

Children 0-
6 years in 
cr(2011) 

Urban 
Population %* 

Rural 
Population %* 

Delhi 1.68 1.90 0.19 97.50 2.50 

Haryana 2.54 2.85 0.33 34.88 65.12 

Punjab 2.77 3.02 0.29 37.48 62.52 

Uttarakhand 1.01 1.15 0.13 30.23 69.77 

Uttar Pradesh 19.96 22.81 2.97 22.27 77.73 

Bihar 10.38 12.57 1.85 11.29 88.71 

West Bengal 9.13 9.98 1.01 31.87 68.13 

Total 47.47cr 54.28cr 6.77 37.93% 62.07% 

Share of total 
in India 

39.24% 39.58%iv    

*% share of total population | 2011 figures from census | 2019 figures are estimated 
 

1b. NCAP giving a miss to the prominent pollutant and severely polluted cities 

The National Clean Air Program (NCAP) city approach does not take into scope 
action on pollution sources located outside the cities such as industries, brick kilns, 
thermal power plants, highway traffic, construction projects, et al nor does it address 
exposure of rural residents. PM2.5 emissions in the densely populated IGP region have 
been found to be responsible for nearly half (46%) of the premature deathsv in India. 
Even then, possibly due to lack of sufficient monitoring in 2017 (the base year of 
NCAP), the NCAP city plansvi for major cities in states such as Uttar Pradesh, Punjab 
and West Bengal have their focus and actions largely (or only) oriented to PM10 or 
other pollutants, giving PM2.5 a complete, and a risky, miss. 

In addition, Haryana as a state has been completely left out of NCAP although an 
analysis during the Nov 1 to Nov 15, 2019 period shows Haryana has 5 of the 10 worst 
polluted cities of IGP with SEVERE air quality levels for the entire 15-day period: 



	

 

 

Primary Pollutant = PM2.5vii 

(379) 

Lalbagh, Lucknow, Uttar 
Pradesh 

16th Nov 2019 

 

 

Primary Pollutant = PM2.5 (334) 

Golden Temple, Amritsar, 
Punjab 

16th Nov 2019 

 

 

Primary Pollutant = PM2.5 (306) 

Ballygunge, Kolkata, West 
Bengal 

16th Nov 2019 

 

 

 



	

2. Pollutants forming dense cover across the region 

2a. An aerosol “super-hotspot” 
Aerosols are natural (sea salt, dust, fog, natural sulphates) and human-induced 
(soot, industrial sulphates, black carbon) particulates, depending on their origin. The 
IGP is an aerosol “super-hotspot” due to land-locked valley effect along with 
emissions from human activities. In a joint paperviii by scientists from IIT-Delhi, IIT-
Kanpur and IITM Pune (Delhi branch), the human-activity contributions to the aerosol 
cover in Indo-Gangetic Plains were found to be ∼93%, 54%, and 88%, respectively, 
during the winter, summer, and post-monsoon seasons. 

2b. Secondary pollutants 
During winters, up to 50-60% of total PM2.5 is secondary in nature (forming in the 
atmosphere through chemical transformation rather than released at source) 
because of conversion of gases such as sulphur dioxide, nitrogen dioxide, volatile 
organic compounds (VOC) and polycyclic aromatic hydrocarbon (PAH) into 
particulate matter. These gases are partly attributed to coal. 

2c. Natural dust 
Dust-storms are often experienced in different parts of the IGP during the pre-
monsoon season (March-June), when dust aerosols are transported by northwesterly 
summer winds from the western Thar desert. Depending upon the wind speed, dust is 
observed in the IGP from the west and is transported over the eastern parts of India, 
up to West Bengal, though Delhi was found to have greater mixing of dust than 
Kanpur farther east. 

2d. Smoke 
Black carbon and organic particulate matter from biomass and waste burning forms 
a smoke that slowly permeates throughout the IGP. That smoke mixes with existing 
pollution from vehicles, factories, brick kilns, etc. creating a thick, deadly haze. 

2e. What is polluting the region? 
While most of the cities in the IGP states are yet to have a detailed study to establish 
exact contribution of the sources, the list of pollution sources across the region 
remains largely the same as indicated in this figure for Delhiix – 
 

  



	

2f. Non-peak time baseload pollution in the regionx 

 

S.No. Round-the-year sources Short-duration sources 

1. Domestic cooking and heating Crop residue burning 

2. Construction dust Desert dust 

3. Garbage burning Fire-crackers 

4. Brick kilns, incinerators, restaurants and industrial activities  

5. Thermal power plants  

6. Diesel generators and irrigation pumps  

7. Transport  
 

“Strategies need to move beyond just Delhi because air pollution seems to be a regional 
problem rather than just local one. Steps are needed at national level to reduce the levels of 
particulate matter PM2.5 and PM10” – Sunil Dahiya, Greenpeace India. 

3. Spread of pollution across the region 

Most of the emissions from industrial production, thermal power generation, brick 
kilns and agriculture affecting cities are happening outside the city limits in the IGP 
which find their way in with winds. 
	
3a. Thermal Power Plants 
The 2016 study by IIT-Kanpur, NCAP national nodal technical entity, clearly mentions 
that to achieve a significant reduction in the particulate matter concentration in the 
NCR region, emissions from thermal power plants within a radius of 300km from Delhi 
need to be curbed along with other sources. It is not sufficient to just shut down 
thermal power plants inside Delhi. 
 
After shutting down Badarpur and Rajghat plants, there are 11 thermal power plants 
with over 13,000 MW capacity within a radius of 300 km of Delhi of which, 10 plants 
of over 11,000 MW capacity are not going to meet the December 2019 deadlinexi 

On average, without 
fires also, urban Delhi 
experiences about 
150µg/m3 of fine 
particulate air 
pollution. 6 Indian 
cities recorded more 
PM2.5 than Beijing 
during July-Nov 2016. 
Most of the cities in 
north India record 
PM levels 
consistently high. 



	

for installing pollution control systems as required by national emissions standards 
guidelines. These are – 
 

S.No. Plant& Company Location State Capacity 
1. GHTP, PSPCL Lehra Mohabbat Punjab 920 MW 
2. Talwandi Sabo TPS, TSPL Mansa Punjab 1980 MW 
3. GGSSTP, PSPCL Ropar Punjab 840 MW 
4. Rajpura TPP, NPL Patiala Punjab 1400 MW 
5. Indira Gandhi STPP, APCPL Jhajjar Haryana 1500 MW 
6. Mahatma Gandhi TPP, CLP Jhajjar Haryana 1320 MW 
7. Panipat TPS, HPGCL Panipat Haryana 920 MW 
8. Rajiv Gandhi TPS, HPGCL Hisar Haryana 1200 MW 
9. DCTPS, HPGCL Yamunanagar Haryana 600 MW 

10. Harduaganj TPS, UPRVUNL Aligarh U.P. 610 MW 
 
In the entire region of Indo-Gangetic Plains there are 51 coal-fired power plantsxii: 
 

S.No. State Number of Plants Capacity 
1. Uttar Pradesh 19 22409 MW 
2. West Bengal 16 14275 MW 
3. Bihar 6 6390 MW 
4. Punjab 5 5680 MW 
5. Haryana 5 5540 MW 
6. Uttarakhand 0 0 MW 
7. Delhi 0 0 MW 
 TOTAL 51 54,294 MW 

 
3b. Brick kilns 
All brick kilns in the Delhi NCR region were required to be converted to 70% less 
polluting zig-zag technology by June 2018 while kilns in/near other NCAP non-
attainment cities were to comply by March 2019 and those in other areas by March 
2020. The status based on available data is as follows - 
 

S.No. State Number of Kilns Defaulter Kilns (approximately) 
1. Haryana Over 3000 in NCR 1600 
2. Punjabxiii Over 2800 1000 
3. Uttar Pradeshxiv Over 19,000 10,000 
4. Biharxv 6586 1500xvi 
5. Rajasthan Over 246 in NCR 160 

 
The feedback from those converted to zig-zag is affirmative as number of good 
quality bricks goes up by around 25% while the pay-back period of cost incurred is 
within two years due to improved quality and reduced cost of fuel.  
 
“It is a far better technology. I wish they had asked us to do this earlier,” said Sarbjit Singh, a 
kiln owner in Ludhiana and former office bearer of the Punjab Brick Kiln Owners’ Association. 
 
Following the closure in Delhi, brick kilns had moved to areas bordering Delhi such as 
Ghaziabad, Noida, Baghpat, Muzaffarnagar, Bulandshahar, Hapur, Meerut (UP); 
Palwal, Sonepat, Faridabad, Jhajjar, Jind, Bhiwani, Nuh (Haryana); and Alwar and 
Bharatpur in Rajasthan. In this period, the total brick production capacity has 
increased by six-ten times. This corresponds with the increased rate of urbanization 
and resultant construction in the region. This has increased the pollution impact from 
brick kilns in this common air-shed of NCR. As of October 2018 in status report of 
EPCAxvii, out of 5240 brick kilns in NCR, approximately 3400 kilns were still remaining to 
be converted despite the June 2018 deadline.  



	

In large brick producing countries like China and South Africa, the emission 
standards for brick kilns are more stringent than India. The emission standards for 
brick kilns in the developed countries of Europe and North America apart from being 
more stringent, cover emission limits for acid gases, mercury, and particulate matter. 
 
3c. Stubble burning 
Over 55,000 cases of stubble burning in three key IGP states have been reportedxviii 
since 1st October 2019, as recorded by CREAMS-IARI.  

 

The steady increase in stubble burningxix over the last decade is attributed to (i) an 
increase in landholding size in Punjab from 2.89 hectares (7.1 acres) in 1970-71 to 
3.77 ha (9.3 acres) in 2010-11, much higher than the national average of 1.5 
hectares (3.7 acres). In Haryana, it is 2.25 hectares (5.5 acres). This enables ability to 
opt for mechanized farming that leads to residue left behind to be managed in short 
period, done by burning. (ii) The short period alludes to a water conservation law of 
2009 that gives farmers 15-20 days to sow paddy to cut down on irrigation rounds. 
(iii) Another reason for increase in burning is that the area under paddy has grown 
significantly.  

The solutions promoted are machine-based ironically, while the farmers have been 
demanding compensation instead to manage residue through alternative means 
that they incur a cost for. The state governments have recently responded by 
granting Rs. 100 per quintal of paddy as bonus for those small and marginal farmers 
who are yet to start managing their stubble. Haryana government has granted 
additional Rs, 1000 per acre for covering the operational costs on custom-hiring and 
straw baler units. 

 



	

3d. Vehicular pollution 
Increasing traffic congestion and pollution is a common issue across all states and 
cities, still policies to discourage new vehicles, increasing zero emission vehicles, and 
strengthening public transport are not commonplace yet in IGP states. Studies have 
indicated losses to GDP through traffic jams and wear-and-tear of infrastructure due 
to vehicle pressure as well as loss of health. Nevertheless, diesel vehicles enjoy 
exemptions from PUC norms whereas they need to be banned in new sales and 
existing ones need to be phased out. 
 
3e. Road and construction dust 
Most cities suffering from high levels of particulate matter are ones where road and 
construction dust are not stopped at source. It is estimated that 5000 tonnes of 
construction and demolition debris is generated in Delhi NCT only every day (IL&FS, 
2018). Construction & demolition waste plants and pre-mixed concrete is not 
widespread yet in use, as well as Construction and Demolition (C&D) Waste 
Management Rules 2016 are not adequately enforced. 
 
3f. Garbage and biomass burning for heating and/or cooking 
Lack of waste management while increasing quantities of waste have led to several 
incidents of garbage burning as a quick way to achieve cleanliness and heating. 
Similarly, biomass burning for cooking in households has become a leading cause of 
indoor air pollution in the region, especially in IGP where most population lives in rural 
areas and PMUY LPG scheme is witnessing low rates of refill. The average annual refill 
rate is 3 cylinders while the national average is approximately 7 refills per year. 98% 
households across UP have LPG connections though they also use firewood cook-
stoves, indicating efficient/smokeless cook-stoves have a complementary role to 
play. 
 
3g. No convergence of air quality in state industrial policies 
Most state industrial policies do not include provisions on air quality management 
from their existing industries or a requirement from new ones in the form or approved 
fuels, construction dust, DG sets, et al while the NCAP plans ask SPCBs to monitor 
and enforce emissions standards and issue closure notices. The convergence in 
policy environment is important for industries/sectors to integrate clean industrial 
processes, monitoring devices and R&D. Haryana’s plan to exempt polluting 
industries from financial incentives is one step in this direction. 
 
4. Lack of pre-emptive and effective planning 
 
Pollution abatement needs efforts round the year and in coordination with all 
stakeholders, instead of when the spikes happen. Having not done that, the CAP 
and GRAP in Delhi, for example, have not resulted in reducing pollution significantly 
in winter months, though slight improvements may have been there which experts 
allude more to weather conditions such as monsoons than government efforts.  

Through the year, policies such as increasing parking fees, augmenting public 
transport, and putting a check on conventional vehicles registrationxx to manage 
congestion are needed to have an impact on pollution when winter comes. These 
policies and actions need to be part of a Winter Action Plan which is different from 
an emergency plan aka GRAP, while GRAP also requires reforms. Instead, IGP region 
faces acute pollution crisis every winter and no strong preparation is made ahead of 



	

the season to curtail emissions. Once the high levels of PM2.5 are reached, it takes 
time and a lot of effort to bring them down, so pre-emptive winter action plan is a 
necessity. Also, it needs to have regional components so that all polluting sources 
are mitigated across the IGP states.  

The CPCB have issued guidelines for monitoring devices coverage of a city as well 
as pollutant, still the NCAP plans have modest goals for increasing monitoring 
infrastructure. Hyper-local monitoring through low-cost sensors specific to the known 
pollutants from that area based on real-time source apportionment study could be 
utilised. 

China’s Winter Action Plan targetting Beijing, Tianjin and 26 surrounding cities (so-
called “2+26 cities”) resulted in dramatic falls in pollution in the area, with polluting 
industries inspected, coal power generation halved and small-scale coal burning 
being banned in advance of the winter months due to which PM2.5 levels across the 
28 cities fell by 33% in the winter months of 2017, and in Beijing it fell by 54%. 

5. Innovation 
 
Haryana, despite not being in the NCAP, has put forth ambitious plans to reduce 
pollution in Gurugram and Faridabad by at least 35% by 2022, more than NCAP 
target ahead of NCAP timeline. Further, the plan aims to be breaking ground by 
having an air-shed approach of 300 km for the pollution management in these 
cities. Along with pollution source apportionment study, they will also conduct health 
impacts assessment by referring to hospital records. 

Punjab has planned for transparency in NCAP implementation through a dedicated 
IT platform of Environment Protection Monitoring System (EPMS) to keep track of the 
progress made by concerned stakeholder departments. 

Delhi has fielded Environment Marshalls to monitor garbage burning, construction 
dust violations, etc as well as EPCA has put forth recommendations to Supreme 
Court for real-world emissions testing through remote sensors to ensure the vehicles 
meet emissions standards, which is not ensured currently through the PUC system. 

																																																													
i Delhi NCR, Punjab, Haryana, Uttar Pradesh, Uttarakhand, Bihar, West Bengal 
iihttps://www.census2011.co.in/ 
iiihttp://censusindia.gov.in/2011-prov-results/prov_rep_tables.html 
ivhttps://www.worldometers.info/world-population/india-population/ 
vhttps://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2018GH000169 
vihttps://cpcb.nic.in/approved-city-action-plans/ 
viihttps://app.cpcbccr.com/AQI_India/ 
viiihttp://web.iitd.ac.in/~sagnik/Chapter.pdf 
ixhttps://www.ceew.in/sites/default/files/CEEW_What_is_Polluting_Delhi_Air_Issue_Brief_PDF_12Apr19.pdf 
xhttps://scroll.in/article/801365/not-just-delhi-these-indian-cities-have-an-air-pollution-problem-worse-than-beijing 
xihttp://www.cea.nic.in/reports/quarterly/trm_quarterly_review/2019/trm_qrr-06.pdf 
xiihttp://www.cea.nic.in/reports/monthly/generation/2019/September/actual/opm_16.pdf	
xiiihttps://indianexpress.com/article/india/new-technology-at-brick-kilns-helps-punjabs-fight-against-pollution-70-cut-in-
emissions-6078236/ 
xivhttp://www.uppcb.com/pdf/Brick-Kiln_200819.pdf 
xvhttp://mines.bih.nic.in/Brick-Kilns.htm 
xvihttps://www.gkspl.in/2019/05/17/bihars-experience-implementing-cleaner-brick-kiln-directive/ 
xviixviihttp://www.epca.org.in/EPCA-Reports1999-1917/EPCA-Report-no92.pdf 
xviiihttp://creams.iari.res.in/pdf/bulletin19/46.RiceResidueFireBulletin_15Nov_2019_ICAR.pdf 
xixhttps://www.hindustantimes.com/india-news/why-stubble-burning-in-haryana-and-punjab-has-intensified-in-last-10-
years/story-cZG40Ey3gHIZKbtS7LjpRN.html 
xxhttps://www.hindustantimes.com/delhi-news/how-delhi-can-get-rid-of-its-annual-pollution-mess/story-
pnfO82krkZXBZLc8LMYrbK.html 


