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BEFORE THE HON’BLE NATIONAL GREEN TRIBUNAL 
PB AT NEW DELHI 

 
OA NO.  295 OF 2023 

 

IN THE MATTER OF: 

 

Dimpal Kumar   
Bhadal Tuha, Fatehgarh                                           ...Applicant  

 
VERSUS 

 
Govt of Punjab & other  ……….                                .Respondents 

 

REJOINDER TO ADDITIONAL AFFIDAVIT OF RESPONDENT NO 3, 

ALL INDIA STEEL ROLLERS  ASSOCIATION   

 

 MOST RESPECTFULLY SHOWETH:  

That the present rejoinder is being filed by the applicant to the 

additional affidavit filed by reply of Respondent No 3 , All India 

Steel Rollers Association in compliance of the order of Hon’ble 

Tribunal dated 17.12.2024.  

 

2. That the Respondent No 3 has mainly expressed their inability 

to convert their furnaces from coal to PNG as fuel in compliance of 

State fuel Policy notified on 4.10.2021 and directions of 

Respondent No 2 Punjab Pollution Control Board U/S 31 A of Air 

Act 1981 due to high prices of PNG, hiked monopolistically by PNG 

supplier company, as compared to coal which according to the 

Respondent no 3 have made their industrial operations  

economically unviable being un competitive since similar 

requirement of conversion from coal to PNG fuel is not being 

enforced in other parts of the state of Punjab, particularly the 

neighbouring area of Khanna. The Respondent no 3 has also 

claimed that they contribute only 4% to the air pollution of Mandi 

Gobind Garh and that air quality of the area has improved as they 

comply with prescribed emission stands.  
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3. That it is submitted that Mandi Gobindgarh is a critically 

polluted area identified by CPCB and also declared as one of the 

130 non attainment area in the country by CPCB as per 2016 

criteria list. A copy of list of Non Attainment Areas identified by 

CPCB in year 2016 is enclosed as Annexure A-1.  It is pertinent 

to mention here that as per further revised list in year 2018, Mandi 

Gobindgarh is placed in “other polluted area”. However, Hon’ble 

Tribunal directed as under in this regard vide order dated 

6.4.2021 in OA 924/2019    

As per information provided by CPCB in OA No. 1038/2018, News item 

published in "The Asian Age" Authored by Sanjay Kaw Titled "CPCB to rank 

industrial units on pollution levels", order dated 10.07.2019, the 

Comprehensive Environmental Pollution Index (CEPI) with respect to air is 

23.7 at Gobindgarh which does not appear to be correct in view of 

pollution level, as shown by the report. CPCB may reverify this index 

considering entire industrial development in the region and rectify its 

index.” A copy of order dated 6.4.2021 is enclosed as Annexure A 2.     

4. The NCAP , 2019 prescribes that at least 30 % air pollution will 

be reduced in these cities by 2024. A copy of NCAP is enclosed as 

Annexure A-3. How ever as per Action Plan and on line available 

data for AAQMS at RIMTS, Gobindgarh shows the annual average 

PM !0 and PM 2.5 were  146 and 78.29 micro gram/ Cum in year 

2024  and 113 and 62.4 micro gram/ cum in year 2018. It shows 

an increase of about 26 % in PM 10 and PM 2.5 over last 6 years.  

National prescribed standard for PM10 and PM 2.5 Annual average 

is 60 and 40 microgram/ Cum respectively. It is further pertinent 

to submit that AAQMS at RIMS, Gobindgarh is located in ESE 

direction the Mandi Gobindgarh area while predominant wind 

direction in West. Therefore actual pollutant concentration in area 

is expected to be substantially higher than reported by AAQMS set 

3
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up in March 2017. Earlier to it ambient air pollution was 

measured through manual stations with in Mandi Gobindgarh by 

PPCB. Action Plan 2019 is prepared on the basis of data from 

manual monitoring.   A copy of research paper “ Air Quality 

Assessment of Mandi Gobindgarh, city of Punjab, 2017 is enclosed 

as Annexure A-4 that mentions about wind direction also.  A copy 

of Google Map showing relative position of RIMTS and Mandi 

Gobind garh is also enclosed as Annexure A-5.     

 

5. That the assertion of Respondent that their operations have are 

unviable are self contradictory to their own admission that167 

units have already converted from coal to PNG as fuel in mandi 

Gobind Garh.  

 

6. That the member units of Respondent No 3 are violating the 

lawful directions of Respondent No 2, Punjab Pollution control 

Board under Sec 31 A of Air Act 1981 , which , the applicant 

believes are issued only due to various order passed by Hon’ble 

Tribunal in present OA and they are also in contempt of order of 

this Hon’ble Tribunal dated 1.10.2020 in OA 924/2018. Relevant 

extract of the order is as under: 

“…In the context of directions to shift rolling mills from coal to PNG, we 

direct the State PCB to ensure that if such shifting does not take place, the 

non-compliant units be closed till compliance. This should apply not only 

to rolling mills but also to other similarly placed industries operating on 

coal. ….” 

A copy of order dated 1.10.2024 is enclosed as Annexure A-6.   

7. The Respondent No 3 were aware of the said orders but they did 

not prefer to implead themselves as party to said OA no 924/2019 
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for reasons best known to them and thus the said order has 

attained finality and thus binding on all parties.        

     

8. That Hon’ble Supreme Court has more than once held that 

clean air is a non negotiable fundamental right of every citizen. 

Thus the economic consideration can not be basis for non 

compliance with State Fuel Policy aiming to improve air quality 

and notified after inviting objections from all stake holders. The 

Respondent has not disclosed in its reply if they availed the 

opportunity to file objection to draft State Fuel Policy in 

compliance of public notice dated 9.11.2022. A copy of draft Fuel 

policy is enclosed as Annexure A-7.  In fact, till date to best of the 

knowledge of the Applicant, the Respondent No 3 never challenged 

the State fuel policy before appropriate forum.             

 

9. That the Carrying Capacity study for Mandi Govid Garh has yet 

not been prepared although the same was assured to be completed 

by 30.6.2021 by PPCB through IIT Delhi as clearly observed in 

order of Hon’ble Tribunal dated 6.4.2021 in OA 924/2019. Only 

the Source Apportionment study has so far been completed by IIT 

Delhi but the same is seriously handicapped as it is based only on 

Data provided by PPCB. IIT Delhi did not conduct independent 

monitoring to collect data. There is no merit in claim of 

Respondent that it contributes only 4% air pollution. Basis 

considered for it is not as per scientific principles. Further, it is 

irrelevant for present proceedings.   

 

10. Parawise Rejoinder  

 Para 1 - The applicant has filed OA no 295/2023 against rampant 

air pollution , violation of Hazardous Waste Rules apart from 

reasons mentioned in the answering para. 
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Para 2 & 3 – Matter of Record. Need no reply.  

Para 4 – Matter of record. However it is submitted that the Action 

Plan for Mandi Govind Garh, 2019 has been prepared without 

taking in to account the carrying capacity of the area in clear 

violation of directions dated 8.10.2018 in the OA 681/2018. The 

same is yet to be prepared.                

 

Para 5 and 6 – Matter of record. It is submitted that State Govt 

has already reduced VAT by 10 % vide notification dated 

25.10.2019. Yet, the industries have not converted from coal to 

cleaner fuel as yet fully even though PNG supply in the area is 

available since year 2020. That the Respondent no 2, PPCB failed 

to comply with action plan is evident from fact that it has not 

effectively closed down the units which are directed to close down 

for their failure to convert from coal to PNG as fuel and their power 

supply has also not beenb disconnected so far.  The target date for 

it was 31.3.2021 as per the Action Plan.  

 

Para 7 and 8– Matter of record. It is pertinent to mention that the 

matter of pollution from steel rolling mills etc was incorporated by 

Hon’ble Tribunal in the ambit of OA 924/2019 due to facts 

brought out before Hon’ble Tribunal in its report by joint 

Committee including the fact that scrap imported was being used 

by these industries and many scrap importers were engaged in 

conversion of steel scrap in to ingots and other value added 

products too. It is further submitted that the steel rolling units 

were fully aware of the orders passed by Hon’ble Tribunal dated 

1.10.2020 and other orders in OA 924/2019 and yet they did not 

came before Hon’ble Tribunal for impleadment as in present OA. 

The order of Hon’ble Tribunal dated 1.10.2020 has attained 

finality and bound to be complied by PPCB.  
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Para 9 – It is incorrect to say by Respondent No 3 that there is no 

violation of order of Hon’ble NGT by the units as they failed to 

convert to PNG as fuel in place of coal and tried to exert every 

possible pressure on every concerned authority and Govt to negate 

the compliance of said order but did not come before Hon’ble 

Tribunal for conscious knowledge that there is no merit in their 

attempt to avoid compliance of order dated 1.10.2020 passed after 

due consideration of the report of PPCB and joint committee 

constituted in the said matter by Hon’ble Tribunal in which CPCB 

is also a member. In facr, it stands confirmed by report of PPCB 

that many steel rolling unit re converted to coal from PNG after 

matter of OA 924/2019 was disposed off by Hon’ble Tribunal vide 

order dated 6.4.2021.   

 

Para 10 and 11 – It is incorrect to say that PNG price in Mandi 

Gobind garh is Rs 56/SCM. According to information gathered by 

applicant, the current price of PNG at Mandi Gobindgarh is 40.95/ 

SCM which was around Rs 23 / SCM in year 2020. The price of 

coal has increased from  Rs 10/ kg to about Rs 14/ kg.  Govt did 

reduce VAT by 10 % to help conversion from coal to PNG as fuel. 

Industry availed that reduction but has failed to convert to PNG 

as fuel and thus defeated the very basis of VAT reduction to effect 

loss to Govt and environment and unfair gain to itself.  As per data 

collected by the applicant, there is no substance in allegation that 

monopoly of gas supply company as adversely affected the 

Respondent no 3. In fact, PNG is cheapest at Mandi Gobindgarh 

as compared to neighbouring Khanna area and at other places in 

Punjab, Himachal and Haryana etc. The PNG supply company 

M/S IRM is not a party to present proceedings. Hence Applicant 

can offer no comment to allegations made against the company in 
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answering para.  As per information collected from open source 

following are price of PNG at some locations  

1. Ludhiana – Rs 41.7/SCM 

2. Patiala – RS 47.16/SCM 

3. Chandigarh – Rs 59.4/SQM 

4. Amritsar – RS 48.9/SQM 

5. Gobindgarh – Rs 40.9/SQM 

6. Panipat , Haryana – Rs 54.72/ SQM  

7. Baddi, HP – Rs 57.29/ SQM  

8. Ghaziabad- Rs 50.96/ SQM     

 

Para 12 and 13 – Pertains to Respondent no 1 and 2. It is 

pertinent to submit that Respondent no 3 claim that they are 

unable to shift from coal to PNG as fuel. The grounds mentioned 

in the para for not shifting from coal to PNG/ cleaner fuel are 

untenable as pollution control is non negotiable and citizen has 

right to clean air as per prescribed ambient standards. The State 

Fuel policy clearly prescribed as under  

“(II) Upon availability of supply of CNG / PNG / CBG etc. in various 

geographical areas of the state by the respective licensees authorized by 

the Petroleum and Natural Gas Regulatory Board (PNGRB), the State 

Government in consultation with the State Pollution Control Board shall 

issue appropriate directions and timelines to the industries and other 

stakeholders for conversion to such cleaner fuels considering 

technoeconomic and legal feasibility. “  

Mandi Gobind garh admittedly has availability of PNG since year 

2020. Action Plan , April, 2019 targeted that industry should shift 

from coal to PNG by March 2021, State Fuel policy has been 

notified in Oct 2021, order dated 1.10.2020 passed by Hon’ble 

NGT in OA 924/2019 has already attained finality, therefore units 

81692



in Mandi Gobind Garh have already been given more than 

adequate time to shift to PNG as fuel and therefore it is incumbent 

upon PPCB not to allow any more time for conversion from  coal 

to PNG as fuel at Mandi Gobindgarh.       

 

Para 14 – it is pertinent to mention that state Govt/ Chief 

Secretary has unfairly extended date for conversion from coal to 

PNG as fuel at Mandi Gobindgarh up to 31.12.23. it is clear 

violation of State Action plan, order dated 1.10.2020 in OA 

924/2018 by Hon’ble Tribunal and State Fuel Policy. It needs tro 

be viewed seriously as Mandi Gobindgarh has increasing trend of 

ambient air pollution against reduction of about 30 % air pollution 

during 2019-2024 as per target set for non attainment areas under 

NCAP.  

 

Para 15-17 – Matter of Record. However, it is submitted that 

present OA has been filed only against industrial pollution and 

hazardous waste management. The prayer made in the OA is as 

under :  

(i) Direct Respondent No 1 and 2 to close all industries 

using coal based furnaces till these are converted to use 

PNG as fuel.  

(ii) Direct Respondent No 1 and 2 to shift all non conforming 

industries to conforming areas and close these 

industries at existing non conforming locations.  

(iii) Direct Respondent No 2 to ensure that all hazardous 

industries found not complying with Hazardous Waste 

Management Rules or/and violating provisions of Air Act 

1981 are closed down and environmental damages are 

imposed on such industries as per guidelines of Central 

Pollution Control Board.  

(iv) Direct Respondent No 2 to obtain Carrying Capacity 

Report from IIT, Delhi and modify ranking of Mandi 
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Govind Garh in the list of Non Attainment cities on the 

basis of said report in time bound manner in compliance 

of the directions of this Hon’ble Tribunal.  

(v) Direct Respondents to ensure compliance of all 

recommendations of the committee constituted by 

Hon’ble Tribunal in OA 924/2019 as submitted by the 

committee before Hon’ble Tribunal from time to time.       

(vi) Pass any or such other order as may be deemed fit in 

the facts and circumstances of the case.  

  

Para 18 and 19 – Matter of Record. It is submitted that Mandi 

Gobind garh admittedly has availability of PNG since year 2020. 

Action Plan , April, 2019 targeted that industry should shift from 

coal to PNG by March 2021, State Fuel policy has been notified in 

Oct 2021, order dated 1.10.2020 passed by Hon’ble NGT in OA 

924/2019 has already attained finality, therefore unirs in Mandi 

Gobind Garh have already been given more than adequate time to 

shift to PNG as fuel and therefore it is incumbent upon PPCB not 

to allow any more time for conversion from  coal to PNG as fuel at 

Mandi Gobind Garh.       

 

Para 20 -  The VAT has already been reduced by 10 %  (13.5%  to 

3.5 %) as per Action Plan by State Govt. it is correct that  Punjab 

State Fuel Policy for Industries, notified on 1339 17 04.10.2023, states that “ 

State Govt in consultation with the State Pollution Control Board, will issue 

appropriate directions and timelines for industries and other stakeholders to 

switch to cleaner as supply of CNG/PNG/CBG becomes available in various 

regions of the state through licensees authorized by the Petroleum and Natural 

Gas Regulatory Board (PNGRB), the State Government fuels, considering 

techno-economic and legal feasibility”. However, it does not prescribe to 

consider economic and financial viability as sought to be pleaded 

by Respondent No 3.  All necessary ingredients of Fuel policy are 
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fully satisfied at Mandi Gobindgarh, PNG is available since year 

2020, VAT has been reduced,  there is no challenge to State Fuel 

Policy and powers of PPCB under sec 31 A of Air Act 1981 as being 

illegal, more than adequate time till 31.12.23 has already been 

admitted granted to industry by Chief Secretary to convert from  

Coal to PNG as fuel. Therefore , any fluctuation in prices of PNG 

or coal or economic viability of running industry on clean fuel can 

not be the basis for any relaxation in compliance with State Fuel 

Policy , more so in view of utter failure of the area to reduce air 

pollution as per target fixed under NCAP.             

 

Para 21 to 24– Since the present OA has been filed as per Prayers 

reproduced in reply to para 19, the contents of answering para are 

not relevant in view of Payer in the present OA. However, it is 

submitted that source apportionment study is based on PPCB data 

and not independent data collected by third party / IIT Delhi hence 

its conclusions are not sacrosanct. Further, orders of Hon’ble 

Tribunal correctly directed Carrying Capacity study to be 

conducted. PPCB assured to complete it by 31.3.21 but it has still 

not been completed by IIT, Delhi. The Ambient air quality shows 

air pollution is very high at Mandi Gobindgarh as compared to 

national prescribed standards.  

ANNUAL AVERAGE CONCENTRATION OF POLLUTANTS AT AAQMS, RIMTS, MANDI GOBINDGARH 

From Date To Date PM 2.5 PM 10 

01-01-2018 00:00 01-01-2019 00:00 68.98 116.94 

01-01-2019 00:00 01-01-2020 00:00 61.36 131.89 

01-01-2020 00:00 01-01-2021 00:00 62 123.28 

01-01-2021 00:00 01-01-2022 00:00 64.69 132.19 

01-01-2022 00:00 01-01-2023 00:00 72.39 141.15 

01-01-2023 00:00 01-01-2024 00:00 66.21 129.13 

01-01-2024 00:00 01-01-2025 00:00 78.29 146 
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11) 

Para 25 and 26 - The CIDl1ll'C data shown in table does not 

necessarily suggest that Respondent No.3's claim that PM 

concentration reduced when im:nember units were using Coal as 

compared to period when fiBey bad shifted to PNG. In fact, it is not 

explainable by any scientific reasoning except that air quality is 

affected by multiple soun:es mnd factors. In view of annual average 

ambient air concentration of PM 10 and PM 2.5 at Mandi 

Gobindgarh in year 2024 with value 146 and 78.29 micro 

gram/ cum which is much higher than 129 and 66 micro gram / 

cum claimed in year 2023 in Mandi Gobind garb, in humble 

submission of the applicant.,, Ube increasing trend is largely 

attributable to industries at Mandi Gobindgarh who do not operate 

their pollution control plants, particularly during night. 

Para 27 - matter of record. However, it is submitted that it is 

irrelevant to present proceuflsttop. 

Para 28 - The area of mandi gobind garb is critically polluted and 

non attainment area in respect of PM 10 and PM 2.5 emissions. 

S02 emission here are not rellemnt. Pertains to Respondent no 1. 

Para 29 and 30 the submissions in the para are not relevant to 

present proceedings before Hon'ble Tribunal. Respondent no 3 is 

free to raise issue raised the para before appropriate court/ fo 

M/S IRM i not party in present OA. 

V ~ ~e J 
lltJ l (2v~5 I K Kapila 

Advocate for Applicant 
D 082, DLF Capital Greens, New Delhi 

Mail: kapilaik@yahoo.co.in 
9582063272 

A' 
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Final Document on Revised CEPI Version – 2016 
 
 

Salient features and detailed methodology of revised CEPI concept :  
 

Central Pollution Control Board (CPCB) in collaboration with Indian Institute 

of Technology (IIT), Delhi had carried out comprehensive environmental assessment 

of 88 prominent industrial clusters during 2009-10 based on Comprehensive 

Environmental Pollution Index (CEPI) criteria. CEPI  is a rational number between 0 

and 100, assigned to a given location to characterize the environmental quality 

following the algorithm of source, pathway and receptor. Out of identified 88 

prominent industrial clusters, 43 industrial clusters in 16 States having CEPI score of 

70 and above are identified as Critically Polluted Industrial Clusters. Further, 32 

industrial clusters with CEPI scores between 60 & 70 are categorized as severely 

polluted areas. Thereafter, Ministry of Environment & Forests (Govt. of India) had 

imposed temporary moratorium vide O. M. 13.01.2010 on consideration of 

developmental projects in critically polluted industrial cluster/areas including the 

projects in pipeline for Environmental Clearance. 

 The present methodology on evaluation of CEPI score (as depicted in Figure 

1) has been a matter of discussion at various occasions including during the national 

level conferences as well as regular meetings with SPCBs and following issues were 

realized:  

 

• Factors B2, B3, C1 and C3 of the existing CEPI concept require reliable health 

impact studies on humans, flora and fauna.  

• These health studies require huge funds and time consuming as well as 

complex due to difficulty in finding truly representative data.  

• Existing criteria of assigning values based on news reports, magazines, 

journals, NGO studies, published literature etc. is many times debated by 

various stakeholders.  

• Existing criteria also lacks clarity with respect to potentially affected 

population.  
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Figure 1: Existing criteria for evaluation of CEPI 

 Accordingly, to overcome the subjectivity, revised concept is proposed by 

eliminating the subjective factors as described in the previous section, but retaining 

the factors which can be measured precisely. The outlines of the revised CEPI criteria 

are as follows:  

 Revised concept is prepared by eliminating the above debatable factors but 

retaining the factors which can be measured precisely.  

  It is decided to develop the Comprehensive Environmental Pollution Index 

(CEPI) retaining the existing algorithm of Source, Pathway and Receptor. 

 Health component was also retained in the revised concept in line with the 

suggestions of Secretary, MoEFCC during the meeting held in MoEF. 
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Outlines of revised CEPI criteria 

 

The outlines of the revised CEPI criteria are as follows:  

  It is proposed to develop the Comprehensive Environmental Pollution Index 

(CEPI) based on Sources of pollution , real time observed values of the 

pollutants in the ambient air, surface water and ground water in & around  

the industrial cluster and health related statistics.  

 For assessment of the environmental quality of the area i.e. CEPI score, the 

concept of SNLF i.e. a surrogate number which represents the level of 

exposure (a function of percentage sample exceedence & Exceedence Factor) 

shall be used.  

 Health component to be evaluated based on the health data available from 

major hospitals in the area was also retained in the revised concept. 

 

Revised CEPI will comprise of following components: 

Component Weightage 

Scale of industrial activity 20 

Scale of exceedance of Environmental Quality ( 

Level of exposure) 

50 

Health related statistics 10 

Compliance status of industries 20 

 100 

 

The basic framework of the revised CEPI based on algorithm of Source, Pathway and 

Receptor, has been presented in Figure-2. 
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Figure-2 : Revised criteria for evaluation of CEPI 

 

Salient features of revised CEPI criteria: 

• Environmental Pollution Index (EPI) is a rational number to characterize the 

environmental quality of ambient Air/Surface Water /Ground Water of an 

Area. 

• Air EPI, Surface Water EPI and Ground Water EPI will be calculated 

separately on a scale of 0-100. 

• Overall CEPI will be evaluated using the existing formula, i.e., 

CEPI = i-max + [(100 – i-max) × (i2/100) × (i3/100)]  

Where,  i-max – maximum index ( which may be  either Air EPI  or SW EPI or 

GW EPI ); and  i2, and i3 are indices for other media. 

• Area for the purpose of CEPI study shall be notified by concerned SPCB as 

per the direction of CPCB. 
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• For each area, sampling protocol will be laid down by CPCB and the 

monitoring locations will be finalized by CPCB in consultation with 

concerned SPCBs. 

• Guidelines for the use of CEPI will be notified by CPCB. 

• Environmental quality monitoring shall be undertaken by concerned SPCBs  

on half-yearly basis and data will be placed in the public domain: 

Season Period of 

monitoring 

Target date of 

Report submission 

Pre-monsoon April-June 31st July 

Post-monsoon Dec.-Feb. 31st March 

 

• The monitoring data shall be analysed for the parameters exceeding the 

prescribed norms and time targeted remedial action plans be formulated by 

concerned SPCBs for the same.  

 

Revised CEPI Evaluation Methodology 

 

A: Source   

• Factor #A1 - Presence of Toxin 

– Group A – Pollutants / chemicals that are not assessed as acute or 

systemic = 1 

– Group B – Organics / Pollutants / chemicals that are probable 

carcinogens (USEPA Class 2 and 3) or substances with some systemic 

toxicity. e.g. VOC's, PAHs, PCBs, air pollutants such as PM10 and 

PM2.5 = 2 

– Group C - Known carcinogens or chemicals with significant systemic 

or organ system toxicity. e.g. vinyl chloride, benzene, lead, 

radionuclide, hexa-chromium, cadmium, organophosphate pesticides. 

= 3 

Selection of criteria pollutants : 
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Option 1: 3 pollutants relevant with the Area depending on the nature of industrial 

activity (preferable option /method )  

Option 2: upto 3 most critical pollutants depending on the concentration and 

exceedance 

 

• Contribution of remaining two secondary pollutants will be based on the nature of the 

toxins as mentioned below: 

 

Group of toxicity of each of the Secondary 

Pollutants  

Contribution Value for each of the 

pollutant  

Group A  
0.25  

Group B  
0.50  

Group C  
1.00  

 

Max. Contribution of secondary pollutants=2.00 

Max. score of A1=3+2 = 5  

 

• Factor #A2 – Scale of industrial activities  

– Large = 4 (if there are 

       > 10 R17 per 10 sq km area or fraction OR 

       > 2 R17 + 10 R54 per 10 sq km area or fraction OR 

       > 100 R54 per 10 sq km area or fraction 

– Moderate = 2.5 (if there are 

   2 to 10 R17 per 10 sq km area or fraction OR 

   10-100 R54 per 10 sq km area or fraction 

– Limited = 1 (else there is any industry within 10 sq km area or fraction) 

 SCORE A = A1 x A2 (max score = 5 x 4 = 20) 

 

B: Pathway  
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Factor B- Level of exposure 

 A surrogate number which will represent Level of Exposure (SNLF) is 

calculated using % violation of ambient pollutant concentration, which is calculated 

as  

SNLF = (No. of samples exceeded/ total no. of samples) x (Exceedance factor) 

Range of SNLF  Category  Value  

0 (For EF<0.75) 

 

 

Low 0 

0 (For 0.75<EF>0.8) Low 1.5 

0 (For 0.80<EF>0.85) Low 3 

0 (For 0.85<EF>0.9) Low 4.5 

0 (For 0.90<EF>0.95) Low 6 

0 (For 0.95<EF<1) Low 7.5 

<0.05 Moderate 8.25 

0.05 to <0.1 Moderate 9 

0.1 to <0.15 Moderate 9.75 

0.15 to <0.2 Moderate 10.50 

0.2 to <0.25 Moderate 11.25 

0.25 to <0.30 Moderate 12 

0.30 to <0.35 Moderate 12.75 
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0.35 to <0.4 Moderate 13.5 

0.4 to <0.45 Moderate 14.25 

0.45 to <0.5 Moderate 15 

0.5 to <0.55 High 15.75 

0.55 to <0.6 High 16.50 

0.6 to <0.65 High 17.25 

0.65 to <0.70 High 18.0 

0.7 to <0.75 High 18.75 

0.75 to <0.80 High 19.5 

0.80 to <0.85 High 20.25 

0.85 to <0.90 High 21.0 

0.9 to <0.95 High 21.75 

0.95 to <1 High 22.5 

1.0 and above  Critical  30  

 

Max. Contribution of primary pollutant=30 

 

• Contribution of remaining two secondary pollutants will be based on their 

category of exceedance as mentioned below: 
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Level of SNLF of each of the Secondary 
Pollutants  

Level of SNLF Contribution 
Value for each 
of the secondary 
pollutants 

0 (For EF<0.75) Low 0 

0 (For 0.75<EF>0.8) Low 0.5 

0 (For 0.80<EF>0.85) Low 1 

0 (For 0.85<EF>0.9) Low 1.5 

0 (For 0.90<EF>0.95) Low 2 

0 (For 0.95<EF<1) Low 2.5 

<0.05 Moderate 2.75 

0.05 to <0.1 Moderate 3 

0.1 to <0.15 Moderate 3.25 

0.15 to <0.2 Moderate 3.50 

0.2 to <0.25 Moderate 3.75 

0.25 to <0.30 Moderate 4.0 

0.30 to <0.35 Moderate 4.25 

0.35 to <0.4 Moderate 4.5 

0.4 to <0.45 Moderate 4.75 

0.45 to <0.5 Moderate 5 

0.5 to <0.55 High 5.25 
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0.55 to <0.6 High 5.50 

0.6 to <0.65 High 5.75 

0.65 to <0.70 High 6.0 

0.7 to <0.75 High 6.25 

0.75 to <0.80 High 6.50 

0.80 to <0.85 High 6.75 

0.85 to <0.90 High 7 

0.9 to <0.95 High 7.25 

0.95 to <1 High 7.5 

1 and above Critical  10 

Max. Contribution of secondary pollutants=20 

Maximum value of B = 30 + 20 =50 

C :  Receptor 

 

Component C 

(Impact on Human Health) 

10 

Main - 10 

% increase in cases* Marks 

  <5% 0 

5-10% 5 

>10% 10 
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• % increase is evaluated based on the total no. of cases recorded during two 

consecutive years.  

• For Air Environment, total no. of cases related to Asthma, Bronchitis, Cancer, 

Acute respiratory infections etc.  are to be considered. 

• For surface water / ground water  Environment, cases related to 

Gastroenteritis, Diarrhea, renal (kidney )malfunction, cancer etc are to be 

considered. 

• For the above evaluation, the previous 5 years records of  3-5 major hospitals 

of the area  shall be considered.  

 

d. Additional High Risk Element 

Factor #D - Additional High Risk Element (Inadequacy of pollution control 

measures for large scale, medium and small scale industries and also due to 

unorganized sector). It is cumulative of ETPs, CETPs, Air Pollution Control 

Devises (APCDs) and unorganized waste disposal. Max. Score = 20 

 

 If all the industries in the area have adequately designed/ operated 

and maintained pollution control facilities and also common facilities 

such as CETP/ FETP/ CHWDF are having adequate capacity and are 

having state of art technology = 0  

 

 If all the large industries in the area have adequately designed/ 

operated and maintained pollution control facilities but small and 

medium industries are defaulting. Common facilities such as 

CETP/FETP/CHWDF are having adequate in capacity or operation/ 

maintenance = 5  

 

 If all the industries in the area have adequately designed/ operated 

and maintained pollution control facilities but the common facilities 
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such as CETP/FETP/CHWDF are having inadequate in capacity or 

operation/ maintenance = 10  

 

 If all the large industries in the area have adequately designed/ 

operated and maintained pollution control facilities but small and 

medium industries are defaulting. Common facilities such as 

CETP/FETP/CHWDF are having inadequate in capacity or operation/ 

maintenance = 15  

 

 Inadequate Facilities of individual as well as common facilities, full 

penalty = 20 

 

Table : Score for Additional High Risk Element: Factor D 

S No. Large Scale 

Industries 

Small/ Medium  

Scale Industries 

Common Facilities for 

Pollution Control  

Score 

1.  Adequate Adequate Adequate 0 

2.  Adequate Inadequate Adequate 5 

3.  Adequate Adequate Inadequate 10 

4.  Adequate Inadequate Inadequate 15 

5.  Inadequate Inadequate Inadequate 20 

 

Inadequate Facilities: > 10% units deficient in terms of design/ operation and 

maintenance of pollution control in case of small and medium 

scale industries  

OR  

> 2% units deficiency in terms of design/ operation and 

maintenance of pollution control in case of Large scale 

industries or common facilities  
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The status report (last two years) shall be used for the purpose of deciding the score 

for adequacy.  

 

Evaluation of the Ambient Air Index / Surface Water Index / Ground Water Index   

 

 After calculating A, B, C and D; calculate the sub index score ( Air / Surface 
Water / Ground Water)   as: 
  

Sub-Index Score = (A + B + C + D) 
 
 Sub index scores are to be calculated for each of the individual environmental 
components that is, Air Environment, Surface Water Environment, and Soil & 
Ground Water Environment separately.  
 
Calculation of the Aggregated CEPI  
 
The aggregated CEPI Score can be calculated as. 

 
  CEPI = im + {(100 - im)*(i2/100)*(i3/100)} 

Where,  
im: maximum sub index; and 
i2, and i3 are sub indices for other media 

 
The revised CEPI concept from now will be termed as Revised CEPI Version 2016.  
 
Note :  

 For all other remaining information / references / appendices unless otherwise 
stated herein above, the parent CPCB Document on CEPI titled as “ Criteria for 
Comprehensive Environmental Assessment of Industrial Clusters ( 
EIAS/4/2009-10)” shall be referred.  

 

 This document is available on the website of CPCB at the following web-link : 
http://cpcb.nic.in/divisionsofheadoffice/ess/NewItem_151_Final_Book1.pdf . 

 

 
 

**** 
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Item No. 04  Court No. 1  

BEFORE THE NATIONAL GREEN TRIBUNAL  
PRINCIPAL BENCH, NEW DELHI 

(By Video Conferencing) 

Original Application No. 924/2019 

(With reports dated 25.03.2021 and 01.04.2021) 

Neeraj Goyal     Applicant  

Versus 

State of Punjab        Respondent(s) 

Date of hearing: 06.04.2021  

CORAM:  HON’BLE MR. JUSTICE ADARSH KUMAR GOEL, CHAIRPERSON 
HON’BLE MR. JUSTICE SUDHIR AGARWAL, JUDICIAL MEMBER 
HON’BLE MR. JUSTICE BRIJESH SETHI, JUDICIAL MEMBER 
HON’BLE DR. NAGIN NANDA, EXPERT MEMBER 

Respondents:  Ms. Anusha Nagarajan, Advocate for PPCB 
Mr. Balendu Shekhar, Advocate for CPCB   

ORDER 

1. The issue for consideration is remedial action against polluting 

activities by the motor scraping units in Mandi Gobindgarh, Punjab. 

2. The Tribunal considered the matter earlier on 11.02.2020 in light 

of report dated 27.01.2020 furnished by the joint Committee comprising 

the Central Pollution Control Board (CPCB), State Pollution Control 

Board (SPCB) and the Municipal Council, Mandi Gobindgarh. The 

Committee was constituted to examine the compliance of the Hazardous 

and Other Waste (Management & Transboundary Movement) Rules, 

2016, apart from the provisions of the Air (Prevention and Control of 

Pollution) Act, 1981 and Standard Operating Procedure (SOP) to deal 

with the metal and other scraps.  
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3. The Committee found serious violations and taking note of the 

findings of the Committee which were quoted in the order dated 

11.02.2020, the Tribunal observed:- 

“4. The above report does not effectively deal with the serious 
problem and is not, thus, satisfactory. More units should have been 
monitored having regard to the adverse consequences on the health 
of the inhabitants in violation of Fundamental Right to breathe clean 
air and to clean environment. Continuous and stringent action is 
required which has not yet been taken. Let the Committee file a 
fresh and detailed report by covering large number of units. 

We also direct that carrying capacity of the area to 
sustain such activities may be conducted by the Committee in 
terms of number of such units which can be sustained to give 
effect to ‘Sustainable Development’ principle and to enable 
the regulatory authorities to ensure steps for preventing 
pollution. 

5. Accordingly, we direct the State PCB to take further stringent 
measures by way of stopping the polluting activities and recovering 
compensation on ‘Polluter Pays’ principle, apart from any other 
statutory action as may be warranted in the situation.”   

4. The matter was last considered on 01.10.2020 in the light of 

interim reports dated 14.03.2020, 14.05.2020, 14.07.2020 and 

26.09.2020 mentioning the details of the action taken. The Tribunal 

found that serious violations of environmental norms were continuing 

and the monitoring was inadequate. Thus, meaningful remedial action 

was required, including shifting of the fuel to Piped Natural Gas (PNG) 

and wherever such shifting was not done, to close the units. Further 

direction was to complete study on carrying capacity and monitor 

compliance of hazardous waste management norms, including regulation 

of import, closing of illegal dismantling units, disposal of non-recyclable 

waste and extraction of groundwater. Operative part of the order is as 

follows: 
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“4. In compliance of the above, the joint Committee has filed 
interim reports dated 14.03.2020, 14.05.2020, 14.07.2020 and 
26.09.2020. It would suffice to refer to the last report as follows:- 

“5. In compliance to order dated 11/2/2020, the Committee 
carried out field study by taking the assistance of 
additional manpower from CPCB and PPCB. The following 
additional officials from CPCB and PPCB provided support 
to the Committee: 

1. Ms. P.K Selvi, Scientist 0', CPCB, Delhi. 
2. Sh. Sahil Patel, Scientist 93', CPCB, Delhi. 
3. Sh. Mohit Singla, Assistant Environmental Engineer, 

PPCB. 
4. Sh. Rubal Goyal, Assistant Environmental Engineer, 

PPCB. 
5. Sh. Dharamvir Singh. Junior Environmental 

Engineer, PPCB 

6. The Committee referred to above inspected 150 units 
covering different industrial activities such as 
Induction furnace, Rolling Mill, Importers/Dismantling 
units/Local scrap traders during 21.02.2020 to 
02.03.2020. PPCB being nodal agency submitted 
interim report on 14.03.2020 before Honble NGT. The 
violations observed during the inspections carried out 
from 21/02/2020 to 02/03/2020 in the area of Mandi 
Gobindgarh were conveyed to PPCB vide CPCB's letter 
no. 2543 dated 15/07/2020. Action in the form of 
closure, imposition of Environment compensation and 
issuance of advisory has been taken. The Action taken 
report with regard to 32 units .wherein major 
violations were observed by the team is attached as 
Annexure-1.

7. Apart from the above, PPCB has carried out following 
activities to control air pollution in the area of Mandi 
Gobindgarh: 

a) 252 number of units were inspected by PPCB for the 
period from 1/11/2019 to 31/8/2020, out of 252 
units, 184 units were found in compliance of various 
Pollution Control Laws i.e. the Water (Prevention & 
Control of Pollution) Act, 1974, the Air (Prevention 
& Control of Pollution) Act, 1981 and the 
Hazardous and Other Wastes Management Rules, 
2016. A list of 184 units is enclosed herewith as 
Annexure-2. Minor violations were observed in 
the 50 cases, out of remaining 68 units. Show 
cause notices were issued, opportunity- of 
hearing was extended and time was given for 
making compliance. The list of 50 units is 
enclosed as Annexure-3. Action was taken in the 
remaining 18 units having major violations i.e. 
Environmental compensation upon 16 units 
amounting to Rs. 22 lacs was imposed and 
Bank guarantee amounting to Rs. 2.50 lacs 
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was imposed on 2 units. The list of 16 units 
upon which EC was imposed is enclosed herewith 
as Annexure-4 and the list of 2 units upon which 
bank guarantee was imposed is enclosed as 
Annexure-5.

b) In order to contain the cause of air pollution 
arising from the burning of scrap, the Board vide 
Office Order no. 475 dated 21/8/2020 has 
cancelled all the one time authorizations granted 
before 31/1/2019 for import of iron and steel 
scrap and amended the procedure for obtaining 
one-time authorization under rule-13 to import 
other waste listed in part-D of Schedule-III, on 
behalf of actual users. Copy of Office Order is 
enclosed herewith as Anncxure-6.

c) Further, it is submitted that there are 190 no. 
of rolling mills operating in Mandi 
Gobindgarh area, which are using pulverized 
coal as fuel in their re-heating furnace. 
Directions have been issued by the Board to 
all the rolling mills to shift from coal to PNG 
by 31/12/2020 (copy of Public Notice issued by 
the Board is enclosed as Annexure-7) in 
compliance of Action plan prepared for non-
attainment city of Mandi Gobindgarh in the matter 
of 0.A. no. 681 of 2018. Presently, 24 no. of 
industries have successfully converted their re-
heating furnace from coal to PNG and in addition 
to this 25 no. of more industries have made 
agreement with PNG provider and are in the 
process of shifting from coal to PNG. The list of 
industries entered into the agreement with the gas 
provider i.e. M/s IRM Energy Pvt. Ltd. is enclosed 
as Annexure-8. 

d) As part of compliance to the Action plan prepared 
for non-attainment city of Mandi Gobindgarh, 
Punjab Pollution Control Board has successfully 
upgraded the air pollution control devices of 
nearly 100 induction furnaces in Mandi 
Gobindgarh of capacities varying from 2 TPH 
to 10 TPH from top hood followed by wet 
scrubber to side hood technology followed 
pulse jet bag house filters. As a result, the 
induction furnace units which were earlier 
generating APCD dust of about 10-15 kg/Day are 
now generating APCD dust @ 200-250 kg/Day. It 
is relevant to mention here that the APCD dust, 
which was earlier disposed off to common 
Treatment, Storage Disposal Facility (TSDF) for 
landfill purpose is now being sold to a waste 
recycling unit set up with the help of PPCB for 
extraction of zinc. The units are now earning 
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about Rs. 8 per Kg for the ash being lifted by the 
recycling unit and creating wealth from waste. 

e) Apart from the industrial pollution, the road dust 
due to heavy vehicular movement becomes air 
borne and contributes to major part of air 
pollution in Mandi Gobindgarh area. In order to 
control the same, interlocking tiles have been 
provided on the entry / exit points of the 
industry/ vehicular movement area and entry 
exit points of weigh bridges as per directions 
issued by Punjab Pollution Control Board. 
However, major and slip roads in the area of 
Mandi Gobindgarh, which are in bad shape 
contributes towards the cause of dust emissions 
due to heavy vehicular movement and parking. The 
major and link roads are required to be overhauled 
by Municipal authorities. 

8. In compliance to the directions of the Hon'ble Tribunal 
relating to the carrying capacity of the area as contained 
in order dated 11/2/2020, it is respectfully submitted 
that expert members of IIT, Delhi have been engaged by 
the Board to calculate carrying capacity of all the nine 
non-attainment cities including Mandi Gobindgarh. As per 
the signed documents / agreement of PPCB and expert 
members of IIT, Delhi, it was decided that IIT, Delhi shall 
complete and submit carrying capacity of all the 9 cities 
by end of October, 2020 (copy of MOU signed by IIT, Delhi 
is enclosed as Annexure-9). 

9. Further, it is submitted that inspection of the 
remaining industries, by joint team of PPCB and 
CPCB could not be completed due to COVID-19 
situation, as physical visits and meetings are 
still restricted as per Ministry of Home Affairs 
guidelines dated 29.06.2020. The remaining 
monitoring will be carried out after normal operation of 
the industries possibly in the month of November or 
December, 2020. 

Prayer: 
In view of the above facts, it is humbly prayed that: 

1. 45 days time period is required for completing Stack 
and fugitive emission monitoring and analysis in the 
remaining units after visit of the joint team to Mandi 
Gobindgarh. 

2. Compilation of analysis results and preparation of 
final report will take additional 30 days as carrying 
capacity on the basis of the analysis results is also to 
be evaluated. 

3. Suitable directions may be issued to MC, Mandi 
Gobindgarh to provide Action plan for: 

401724



6 

a) Stabilization of major / link roads in Mandi 
Gobindgarh area and alongside the National 
Highway-44 to minimize dust emission 

b) Providing dedicated parking area for the 
industrial vehicles. 

 Therefore, 4 months extension may kindly be 
granted for submission of Final report to Hon%le 
NGT after the completion of the inspections to be 
carried out by the joint of CPCB and PPCB.” 

5. It is clear from the above that there are serious violation of 
environmental norms and inadequate monitoring by the statutory 
authorities. Remedial action taken even after intervention of this 
Tribunal is hardly adequate. Further serious steps are required to 
be taken for upholding the rule of law and protection of 
environment and public health. Let further meaningful action be 
taken and a compliance report filed before the next date. In the 
context of directions to shift rolling mills from coal to PNG, we direct 
the State PCB to ensure that if such shifting does not take place, 
the non-compliant units be closed till compliance. This should 
apply not only to rolling mills but also to other similarly placed 
industries operating on coal. Wherever there is non-compliance, the 
State PCB may take coercive measurers, including closure, 
recovery of compensations and initiating prosecution, following due 
process of law.  The Tribunal, vide order dated 06.03.2019 in OA 
No. 20/2017 (WZ), Babubhai Ramubhai Saini v. Gujarat Pollution 
Control Board & Ors., considered identical situation at Morbi in 
Gujarat and observed: 

“25. Accordingly, we allow the applications and direct the 
GPCB to close all coal gasifiers industries and units operating 
with the help of coal gasifiers without prejudice to such units 
switching over to non-coal gasifiers or PNG or technology 
consistent with the above report. The GPCB must initiate 
immediate steps for prosecution of the industries which have 
operated in violation of law and recover compensation for 
causing damage to the environment and public health. This 
amount may be assessed by a Committee with 
representatives of CPCB, GPCB and NEERI. The CPCB will be 
the nodal agency for coordination and compliance. The 
Committee may suggest restoration plan. 

26. xx  xx  xx 

27. The Committee may take into account the cost of 
reversing the damage caused and also the amount to be 
recovered which will operate as deterrent and render any 
polluting activity non-profitable. 

28. To oversee the execution of this order by the GPCB, we 
appoint an Oversight Committee headed by Justice B.C. 
Patel, former Chief Justice of Delhi High Court and former 
Judge of Gujarat High Court who is already heading an 
Oversight Committee constituted by this Tribunal vide order 
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dated 16.01.2019 in O.A. 606/2018. He will also be assisted 
by a representative of CPCB. The GPCB will provide all 
logistics to Justice Patel. Any person concerned with 
execution of this order will be at liberty to represent to the 
said Oversight Committee.” 

6. Further, Punjab State PCB may complete the study on 
assessment of carrying capacity of the region as per the schedule 
and prepare an action plan for improvement of environment. There 
has to be proper management of hazardous waste generated by 
the industries, providing raw material in the form of scrap, for 
further processing. The entire mechanism should have proper 
manifest system. As per information provided by CPCB in OA No. 
1038/2018, News item published in "The Asian Age" Authored by 
Sanjay Kaw Titled "CPCB to rank industrial units on pollution 
levels", order dated 10.07.2019, the Comprehensive 
Environmental Pollution Index (CEPI) with respect to air is 23.7 at 
Gobindgarh which does not appear to be correct in view of 
pollution level, as shown by the report. CPCB may reverify this 
index considering entire industrial development in the region and 
rectify its index.” 

5. Accordingly, reports have been filed by CPCB on 25.03.2021 and 

by the State PCB on 01.04.2021 which also response to the observations 

in the report of the CPCB. Prior to its report filed on 01.04.2021, the 

State PCB filed an action taken report on 05.03.2021. However, it will be 

enough to refer to the later updated report. 

6. The report of CPCB mentions the steps taken in pursuance of 

order dated 11.02.2021, including the steps taken by the State PCB. 

Details of inspections of individual units have been given. In Chapter 3, 

the Committee has mentioned the ambient air quality data at six 

different locations and it has been found that the prescribed air quality 

standards are exceeding at all locations. The reason for deterioration 

includes coal burning as fuel without APCDs, non-usage of APCD at 

induction furnaces, burning of plastic in scrap, etc. The conclusion is 

quoted below: 

“… reveals that values of Particulate matter 10 and 2.5 are 
exceeding the permissible limits as prescribed in National 
Ambient Air Quality Standards, 2006 at all the locations and 
concentration of SOx is also exceeding the prescribed limit at 01 
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location (i.e.Madhav Stelco Pvt Ltd) which shows that the air 
quality of Mandi Gobindgarh has been deteriorated due to 
various potential factors like coal burning in rolling mills as fuel 
without appropriate functioning of APCD, emissions due to non-
usage of APCD regularly at Induction furnaces during the charge 
of scrap in to the furnace, heavy vehicular movement in the 
highway which passes through Mandi Gobindgarh, dust from the 
unpaved roads, burning of plastic in the scrap in an unorganised 
manner, etc.” 

Thereafter, observations and recommendations have been made as 

follows: 

“Observations/Conclusion: 

Apart from the unit specific observations as mentioned in section 
2.1, 2.2, 2.3 and 2.5 of this report, based on inspection of majority 
of units in Mandi Gobindgarh, the committee made following 
general observations: 

1.  During the visit of the committee, it was observed that 27 out 
of 59 Induction Furnaces, 41 out of 45 Hot Rolling mills and 
30 out of 50 importers were operating without valid 
Air/Water Act and/or Authorization under HOWM Rules, 
2016.  

2.  It was found that category of Hazardous and other wastes 
i.e. Mill scales, used/waste oil generated from industrial 
operation, residue from gasifiers, sludge from recirculation 
water tank, quantity and disposal method is not defined 
clearly in the authorization granted by PPCB.  

3.  During the visit of the committee, it was observed that 58 out 
of 59 Induction furnaces and 39 out of 45 hot rolling mills 
were violating Hon'ble Supreme Court orders dated 
14.10.2003 in the matter of W.P (C) 657/1995 w.r.t 
Installation of Display Board in the front gate of unit premises 
where it can be easily visible and regular updation of the 
same.  

4.  At the time of visit all the Hot rolling mills were found to be 
violating the directive of PPCB w.r.t shifting to PNG and were 
observed to be using Coal and/or furnace oil as fuel in 
reheating furnace.  

5.  Hood and suction arrangement provided to trap the 
emissions from induction furnace were found inadequate in 
result of which flue gases wee accumulating in the work zone 
and ultimately escaping into the environment in haphazard 
manner. This is causing adverse impact on the workers and 
environment in the nearby vicinity of such units.  
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6.  The induction furnaces are operating for single shift (i.e. 12 
hrs) during the night time to mislead the regulatory agencies 
as they are not operating APCD system in night.  

7.  Traders/Importers of metal scrap have obtained one-time 
authorization for import of metal scrap listed under Schedule 
III-part D of HOWM Rules, 2016 on behalf of actual users. 
However, the imported metal scrap is being sold in local 
market or to users other than actual users in violation of 
HOWM Rules, 2016.  

8.  The importers/traders have been granted permission to 
import only Iron and Steel scrap. But they are also 
importing combination of other waste like Copper, 
Aluminium, Plastic, Rubber etc. along with Iron and 
Steel scrap without permission.  

9.  After importing the combined waste like copper, 
aluminium, plastic etc, traders/importers illegally sell 
the same to local dismantling units. The dismantling 
units or the traders/importers use crude methods such 
as open burning to extract valuable materials (copper 
from PVC copper wires) and dispose of unwanted 
material (plastic and rubber) during night hours.  

10.  Induction furnaces, Hot Rolling Mills and 
Importers/Traders are not following/adhering to 
various provisions of HOWM Rules, 2016 including safe 
handling and managing hazardous and other waste 
(Rule 4); Storage of hazardous & other waste (Rule 8); 
Packaging and labelling (Rule 17); Transportation (Rule 
18); Manifest system (Rule 19); Records and Returns 
(Rule 20) etc. 

11.  All the Induction furnaces and Hot Rolling Mills are 
extracting ground water through 
borewells/submersibles without obtaining NOC from 
CGWA for the same and also have not installed flow 
meters to quantify the extraction of water.  

12. The water being used for cooling purposes is being 
recirculated, the same were contaminated with mill scales 
and used oil. No provision for disposal of the sludge 
generated from recirculation tank has been found. It is 
evident that the same is being disposed illegally as it 
contains mill scales which is classified as other waste as per 
HOWM Rules, 2016.  

13.  All the Induction furnaces and Hot Rolling Mills do not have 
stack monitoring arrangements as per CPCB‟s Emission 
Regulations (Part-III) and also not found feasible 
arrangements for stack monitoring. Further, in this regard 
CPCB requested PPCB to direct units to provide adequate 
arrangements. However, no Induction Furnace or Hot Rolling 
Mill provided the same.  
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14.  Most of the industrial workers/labourers involved in the 
operation were found working without personal protective 
equipment (PPE).  

15.  Due to unpaved road network in the industrial areas and 
movement of heavy vehicles contributing towards increased 
suspended particulate matter of the entire area of Mandi 
Gobindgarh.  

16.  PPCB has already engaged IIT Delhi to carryout source 
apportionment study and calculate Carrying capacity 
for 09 non-attainment cities in Punjab including Mandi 
Gobindgarh, the same will be completed by July 2021.  

17.  CPCB has already invited quotations from EPA recognised 
laboratory for sampling and analysis of ambient air quality 
parameters and water quality parameters. After monitoring 
for deciding Comprehensive Environmental Pollution Index 
(CEPI) of Mandi Gobindgarh and same will be submitted in 
April 2021. 

Recommendations: 

1.  PPCB shall ensure that all the units (i.e. Induction 
Furnaces. Hot Rolling Mills and Importers/Traders) 
should operate with valid consent and authorization. If 
any such units found operating without valid 
consent/authorization same should be closed down.  

2.  PPCB shall grant and issue integrated Consent under 
Air/Water Act and Authorization under HOWM Rules, 2016 
at the same time, clearly defining category, quantity and 
method for disposal of hazardous and other waste.  

3.  PPCB shall ensure that all the units engaged in 
generation and management of hazardous waste must 
install Environmental data display board at the main 
gate of the factory premises where it can be easily 
visible and same is being updated on regular basis in 
compliance of Hon'ble Supreme Court orders dated 
14.10.2003 in the matter of W.P (C) 657/1995.  

4.  All the hot rolling mills and Induction furnaces must 
shift to PNG instead of using Coal/Furnace Oil/Wood as 
fuel in reheating furnace/Pre-heating of ladle as 
directed by PPCB. If the units have not yet shifted to 
PNG, PPCB shall ensure to close down operation of such 
units.  

5.  All the induction furnaces should provide technically 
adequate suction arrangements including hood to trap 100% 
fugitive emissions and ensure its continuous operation. In 
addition to this, it is recommended that all the units shall 
ensure to install OCEMS in all stacks of Induction 
furnaces/Hot Rolling Mills and same should be connected to 
CPCB and PPCB servers. 
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6. PPCB shall review/cancel authorization granted to 
importer/ traders which are violating terms and 
conditions of authorization/import license by 
importing all king of metal scrap against the 
permission of iron and steel scrap. And selling the 
same to unauthorised dismantlers. 

7. It is recommended that PPCB shall close down all the 
dismantling units operated by importers/traders 
/unauthorised dismantlers without consent 
/authorization from PPCB for dismantling. 

8. PPCB shall impose Financial Penalty and 
Environmental compensation on defaulting units for 
violating various provisions of HOWM Rules, 2016 
including safe handling and managing hazardous and 
other waste (Rule 4); Storage of hazardous & Other 
waste (Rule 8); Packaging and labelling (Rule 17); 
Transportation (Rule 18); Manifest system (Rule 19); 
Records and Returns (Rule 20) etc. 

9. All the operating units should obtain NOC from CGWA 
and install flowmeter to quantify the extraction of 
groundwater. 

10. PPCB shall ensure that all the units must provide stack 
monitoring arrangements as per Emission Regulations 
Part-Ill for conducting stack monitoring for compliance 
verification. 

11. All the units must provide proper PPEs to all workers and 
also ensure safety of workers in the work zone areas as they 
are working in highly hazardous conditions. 

12. PPCB shall ensure adequate number of Continuous 
Ambient Air Quality Monitoring station as per CPCB 
guideline in the Mandi Gobindgarh area. 

13. Municipal Council of Mandi Gobindgarh shall provide 
paved road network as well as adequate sewerage 
network in the Industrial area of Mandi Gobindgarh. 

14. It is recommended that PPCB shall develop an action 
plan on the basis of findings of carrying capacity and 
Comprehensive Environmental Pollution Index (CEPI) 
score of Mandi Gonbindgarh. Further, PPCB shall also 
constitute a Monitoring Committee comprising of 
officials from PPCB, Municipal Council and District 
Administration to monitor implementation of drawn 
action plan in time bound manner. 

As per Hon'ble NGT orders dated 01/10/2020, PPCB being the 
nodal agency has to submit the Final Action Taken Report of 
committee as constituted by Hon'ble NGT. The 02 members of 
the said committee namely Punjab Pollution Control Board and 
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Municipal Council of Mandi Gobindgarh have submitted interim 
report on 05/03/2021 despite of CPCB's request to submit this 
final Action Taken Report which was communicated by CPCB to 
PPCB vide e-mail dated 26/02/2021.” 

7. In the report of the State PCB dated 01.04.2021, action taken is 

summed up as follows: 

“4. xxx……………………………..xxx………………………….xxx

a)  CONVERSION OF INDUSTRIES FROM COAL TO PNG 

239 number of industries operating in Mandi 
Gobindgarh arca are using coal as fuel in their 
furnaces. Presently, 48 number of industries have 
successfully converted their re-heating furnace 
from coal to PNG and in addition to this 160 
number of more industries have made agreement 
with PNG provider and are in the process of 
shifting from coal to PNG. The status report of all 
the industries with regard to PNG status is 
attached herewith as Annexure 1. 

It is relevant to mention here that the Board has 
issued show cause notices for cancellation of 
consent under the Air (Prevention 86 Control of 
Pollution) Act, 1981 to all the industries, who have 
failed to shift their units from coal to PNG upto 
31/12/2020. 

It is further relevant to mention here that the 
Board had issued notice to issue directions u/s 
31-A of the Air (Prevention and Control of 
Pollution) Act, 1981 to 31 number of units who 
have failed to obtain valid consent of the Board 
and have also not converted their units from coal 
to PNG. 

It is pertinent to mention here that Punjab 
Pollution Control Board is sincerely making 
continuous and earnest efforts to shift the 
industries to PNG. Various meetings have 
been taken with All India Steel Re-Roller 
Association (AISRA) and AISRA has requested the 
Board to extend the timeline upto 30/6/2021 as. 
shifting of industries from coal to PNG involves 
high financial cost of Rs. 25-30 lacs per unit and 
it also take about 3 months' time to switch to 
PNG by making necessary modifications in the 
existing industries. 

To facilitate AISRA, a meeting was arranged by the 
Board on 10/2/2021 with the members of All India 
Steel Re-Rolling Association (AISRA) and 

47 1731



13 

representatives of M/s IRM Energy Pvt. Ltd. to 
resolve some issues regarding the clauses of the 
agreement made between industries and the gas 
provider agency. During the meeting, the issues 
regarding the clauses, of the agreement and gas 
price mechanism were got resolved. 

b)  THE STUDY ON ASSESSMENT OF CARRYING CAPACITY 

IIT, Delhi through its Centre of the Consultant In-charge 
(CO-CI) has been engaged by the Board to calculate 
carrying capacity of all the nine non-attainment cities in 
the State of Punjab including Mandi Gobindgarh (copy of 
MOU signed is enclosed as Annexure-1-A). The data 
required for calculating carrying capacity of Mandi 
Gobindgarh has already been provided to the expert 
members and the Board is continuously requesting IIT, 
Delhi to submit source apportionment study and 
calculate carrying capacity of all the nine non-
attainment cities. IIT, Delhi has requested the Board 
that the study will further take 3-4 months' time and 
report shall be submitted on or before 30/6/2021. After 
the receipt of the report of the said study from IIT, Delhi, 
an action plan will be prepared based on the 
recommendations of the report for the improvement of 
environment in all the- non-attainment cities of the State 
of Punjab including Mandi Gobindgarh. 

c)  IMPORT OF HAZARDOUS WASTE 

Import, of hazardous waste is regulated as per law and 
a mechanism is already in place to grant authorization 
for import of Other waste (scrap) after duly scrutinizing 
the documents and the inspection of the site in question 
at the level of Regional Offices of the Board. Non-
recyclable 'hazardous waste is being scientifically 
disposed off at a designated place namely. TSDF, 
Nimbua, Dera Bassi, District SAS Nagar, Punjab. The 
APCD dust of Induction furnace units are being recycled 
by M/s Madhav Alloys Recycling unit at Amloh, Distt. 
Fatehgarh Sahib for the recovery of zinc and the residue 
is used for landfilling purpose. 

d)  NON-RECYCLABLE WASTE 

Non-recyclable waste is also being managed as per 
Hazardous and Other Wastes (Management and 
Transboundary Movement) Rules, 2016 and is being 
scientifically disposed of at TSDF, Dera Bassi, SAS 
Nagar, Punjab as already explained in sub para (c) 
above. 

e)  INSPECTION OF UNITS 

538 number of units were inspected by PPCB for the 
period from 1/11/2019 to 29/3/2021, out of which 
444 units were found in compliance of various Pollution 
Control Laws i.e. the Water (Prevention 86 Control of 
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Pollution) Act, 1974, the Air (Prevention 86 Control of 
Pollution), Act, 1981 and the Hazardous and Other 
Wastes Management Rules, 2016. The list of 444 units 
is enclosed as Annexure-2. 

Show cause notices with opportunity of hearing were 
issued to remaining 94 no. of units. The list of 94 units 
is enclosed as Annexure-3. 

Action was taken against the units found with major 
violations and Environmental compensation amounting 
to Rs. 29,16,250/- was imposed upon 24 units, out of 
which Rs. 25,11,250/- was recovered by the Board. 
The list of 24 units upon which EC was 
imposed/recovered for the period from 1/11/2019 to 
20/2/2021 is enclosed herewith as Annexure-4. 

Bank guarantee amounting to Rs. 1.15 crores was also 
imposed on 17 units. The list of 17 units upon which 
bank guarantee was imposed is enclosed as Annexure-
4-A. 

Further, Directions for closure u/s 31-A of the Air 
(Prevention 86 Control of Pollution) Act, 1981 were also 
issued to 9 number of units and a list of the same is 
attached as Annexure-5. 

f)  BURNING OF SCRAP 

In order to contain the cause of air pollution arising 
from the burning of scrap, the Board vide Office 
Order no. 475 dated 21/8/2020 has cancelled all the 
one time authorizations granted before 31/1/2019 
for import of iron and steel scrap and amended the 
procedure for obtaining one-time authorization under 
rule-13 to import other wastes as listed in Part-D of 
Schedule-III of the Hazardous and Other Wastes 
(Management, .Handling and Transboundary 
Movement) Rules, 2016, on behalf of actual users. 
Copy of Office Order is enclosed as Annexure-6.

As of now, no burning activity of scrap is carried out in 
the area of Mandi Gobindgarh as verified during various 
inspections carried out by the Board officers in the odd 
hours. No complaint is being received in the office of the 
Board at Mandi Gobindgarh with regard to burning 
activity. 

g)  GENERATION OF ROAD DUST 

Apart from the industrial pollution, the cause of 
generation of road dust due to heavy vehicular 
movement was also considered and in order to control 
the same, interlocking tiles have been provided on the 
entry / exit points of the industries / vehicular 
movement area and entry, exit points of weigh bridges 
as per directions issued by Punjab Pollution Control 
Board. Municipal Council, Mandi Gobindgarh has also 
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been directed to repair the major and slip roads, so as 
to minimize the cause of dust emissions. 

h)  EXTRACTION OF GROUND WATER 

In order to regulate the extraction of ground water, the 
Board is imposing a condition in consent letters issued to 
the industries with the advisory to obtain necessary 
clearance for abstraction of ground water from the 
Punjab Water Regulation and Development Authority 
(PWRDA). 

5. That CPCB vide its email dated 15/07/2020 had sent a 
list of only 32 number of industries in which major 
violations were observed during the joint inspection 
carried out in Mandi Gobindgarh. The Board has already 
taken action against these units as per the provisions of 
the pollution control Laws/ Rules. Thereafter, a list of 154 
industries has been forwarded by Central Pollution 
Control Board to the Punjab Pollution Control Board 
through e-mail dated 26.2.2021. The report dated 
26.2.2021 of the CPCB is enclosed herewith as 
Annexure-7. 

6. That the Punjab Pollution Control Board was 
continuously working on the sidelines of the Joint 
Committee and was taking appropriate action so as to 
make compliance of the shortcomings and deficiencies. 
The work carried out and action taken by the Punjab 
Pollution Control Board has been reflected in the 
Annexures enclosed herewith the report as Annexure-1 
to Annexure-6. 

7.  Apart from the above Annexures, the Action taken by 
the Board and compliances made by the industries 
alongwith present status in respect of Rolling Mills is 
enclosed as Annexure-8, status of Induction Furnaces 
is enclosed as Annexure-9 and that of Importers / 
Traders / Local scrap dealers / Godowns in reference 
to the report of the CPCB is enclosed herewith as 
Annexure-10.”

8. While taking on record the action taken so far, we direct that 

further remedial action be continued which may be periodically reviewed 

by the same Committee for atleast one year and thereafter as per 

decision of the Chairman, CPCB. The Committee may particularly ensure 

that carrying capacity studies completed and CEPI reaches the 

acceptable range. Monitoring may also be done for new industrial 

activities and expansion as per norms, since the area is environmentally 

non-compliant. 
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9. With regard to extraction of groundwater, the report merely 

mentions that the State PCB is issuing advisory to obtain necessary 

clearance. This does not meet the mandate of law. Instead of issuing 

such advisory, such clearance must be made mandatory and condition 

precedent for functioning of any unit, as required in terms of order of 

this Tribunal dated 20.07.2020 in OA 176/2015, Shailesh Singh v. Hotel 

Holiday Regency, Moradabad & Ors.  

10. Since 48 units have been given PNG, applications of 160 more 

units are in the process of getting PNG and 31 units have yet to initiate 

the process, the State of Punjab as well as the Ministry of Petroleum may 

take expeditious steps in the matter. The Chief Secretary, Punjab may 

facilitate the project of laying of necessary infrastructure which is 

necessary for protection of environment and public health.  

The application is disposed of.  

A copy of this order be forwarded to the Ministry of Petroleum and 

Natural Gas, GoI, CPCB, the Chief Secretary, Punjab, State PCB and the 

Municipal Council, Mandi Gobindgarh by e-mail for compliance.  

Adarsh Kumar Goel, CP 

Sudhir Agarwal, JM 

Brijesh Sethi, JM 

Dr. Nagin Nanda, EM 
April 6, 2021 
Original Application No. 924/2019 
DV 
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Why this spotlight? 
The National Clean Air Programme (NCAP) was launched by the Ministry of 
Environment, Forest and Climate Change (MoEFCC) in January 2019. This 
national programme is the first ever effort to set clean air targets for 131 cities 
designated as non-attainment cities due to consistently high particulate levels 
exceeding the National Ambient Air Quality Standards (NAAQS). These cities are 
required to reduce particulate concentration by 20–30 per cent by 2024 from the 
base year of 2017. This target has been further revised to achieve up to 40 per cent 
reduction by 2025–26 with respect to the base year of 2019–20.1 

A lot of money has flowed in to fund clean air action plans. This is also the first 
ever instance of performance-linked funding for improving air quality. Cities have 
to demonstrate improvement in air quality to access this fund. There are three key 
approaches to this fund flow: I) Fund allocated by MoEFCC to 82 cities under the 
NCAP programme; ii) Direct funding from the 15th Finance Commission (XV-FC) 
grant to the 42 cities and seven urban agglomerations with more than a million 
population, also called the Million-Plus Cities Challenge Fund; and iii) Accounting 
of the convergence funding, i.e. alignment of separate funds for sectoral schemes 
to deliver on clean air objectives. 

As much as Rs 19,711 crore has been earmarked for 131 cities for the period of FY 
2019–20 to 2025–26, as stated in the 2023–24 MoEFCC report. Out of this, about 
Rs 3,172.00 crore has come to 82 cities under the NCAP programme and about Rs 
16,539.00 crore to 42 million-plus cities and seven urban agglomerations under 
the XV-FC grant. 
 
Initially, 102 cities were designated as non-attainment. Subsequently, 22 
more cities were added to this list. Of these, 42 are million-plus cities or urban 
agglomerations. Among these 42 million-plus cities, 34 cities are included in the 
NCAP list of non-attainment cities. Additionally, eight new cities, all million-plus 
but not non-attainment cities, were included in the programme. Later, Asansol 
and Raniganj were combined into a single entity, resulting in a final count of 
131 non-attainment cities. The eight new million-plus cities include Faridabad, 
Meerut, Chennai, Vasai–Virar, Jabalpur, Ranchi, Jamshedpur and Rajkot. Under 
NCAP, annual targets have been given by CPCB to 82 cities for reduction in PM10 
concentrations by 3–15 per cent, aiming for an overall reduction of up to 40 per 
cent by 2026. Additionally, 49 cities under the XV-FC air quality grant have been 
assigned an annual target to reduce PM10 concentrations by 15 per cent and 
increase the number of good air quality days—Air Quality Index (AQI) below 200.2 
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While NCAP funding is channelized through state pollution control boards 
(SPCBs) to the concerned departments, the XV-FC funding is routed through state 
finance ministries and subsequently to urban local bodies (ULBs). The funding 
is performance linked. Though the criteria for performance assessment have 
been evolving over time, currently it requires cities to demonstrate improvement 
in ambient PM10 levels. Additionally, XV-FC cities must also show an increase 
in the number of good air days (AQI below 200). The financial allocation is a 
performance-based supplemental grant for funding of activities approved under 
the city action plans and city micro action plans.
 
Cities are also expected to report progress under other sectoral schemes and 
programmes that are funded by the Central government or state governments. 
These are classified as convergence funding—the idea being that all relevant 
sectoral schemes need to be aligned to deliver on clean air indicators.   
 
As of now, 24 states and Union Territories (UTs) have prepared state action plans 
and 131 cities have prepared city action plans. At the national level, the MoEFCC 
is also seeking to create a national level action plan that will seek convergence 
of schemes and programme of seven line ministries including Ministry of Power 
(MoP); Ministry of Road Transport and Highways (MoRTH); Ministry of Housing 
and Urban Affairs (MoHUA); Ministry of New and Renewable Energy (MNRE); 
Ministry of Petroleum and Natural Gas (MoPNG); Ministry of Heavy Industries 
(MHI); and Ministry of Health and Family Welfare (MoHFW).
 
As two years remain for the current programme to end, it becomes necessary to 
understand the experience so far, the lessons from this phase of implementation, 
its effectiveness in meeting the objective of clean air, and the scope of its scalability 
and replicability. 

Given the nation-wide air pollution and associated public health challenges, this 
programme needs strengthening at the national as well as state levels for deeper 
institutionalization and resource mobilization for upscaled multi-sector action. To 
enable sustained action and its funding, it is necessary to tap the learning curve 
from the ongoing phase of implementation. 

The MoEFCC has initiated discussions with state governments regarding the next 
phase of funding. It is proposing to establish an Air Quality Challenge Fund under 
the NCAP programme, which is to be allocated to cities based on their population 
and pollution load. The initiative may require cities to commit to mitigating air 
pollution by fulfilling specific criteria for implementation of prescribed sectoral 
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action. Distribution of funds is expected to happen based on performance against 
annual air pollution reduction targets. The criteria will combine added reform-
based challenges. Any future funding initiative therefore requires tapping of the 
learning curve so far. 

Several critical issues need to be understood. These include effectiveness of the 
metrics adopted for assessing performance-linked funding in cities; capability 
and preparedness of the cities to frame the scope of action and coordinate 
implementation of multi-sector action plans; institutional capability at the 
departmental level to define the full scope of action that can make a difference; 
mainstreaming of clean air indicators in the planning and budgetary allocation 
of the departments; effective alignment of parallel programmes, schemes and 
their funding lines to achieve convergence and delivery on clean air objectives; 
streamlining of standard operating procedures, regulatory processes and data 
protocols for tracking actions and performance; and development of a more 
effective interface between local-city-state-national policies and interventions for 
effective impact. If these are not fully addressed, funding and planning may remain 
sub-optimal. The spotlight therefore is on the metrics for assessing performance 
of the cities. 
 
While significant amounts of funds have been released to cities for clean air 
action, the level of utilization is not up to the mark and utilization is a lot less 
in NCAP cities compared to XV-FC cities. According to the Sixteenth meeting of 
the Implementation Committee for National Clean Air Programme held in May 
2024, an amount of approximately Rs 10,566.47 crore was released to the 131 
cities between FY 2019–20 and FY 2023–24 (till 03 May 2024) under both NCAP 
programme and XV-FC.3 

Overall utilization of funds falls short of target. The 82 NCAP cities have utilized 
only Rs 831.42 crore out of Rs 1,615.47 crore released until 03 May 2024, which 
is only 51 per cent. The 42 cities and seven urban agglomerations have utilized Rs 
5,974.73 crore out of Rs 8,951 crore, which is about 67 per cent. This indicates that 
the scale and speed of action are yet to catch up. 

Clearly, utilization of the available funding falls short of the targets—more so in 
the smaller NCAP towns. It is therefore necessary to understand what is slowing 
down fund absorption, how the money is being spent, and the gaps in planning 
and implementation. 

To enable performance-linked funding, the Central Pollution Control Board 
(CPCB) has set up a monitoring and reporting mechanism. This has also been 
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directed by the National Green Tribunal (NGT). The CPCB has provided a detailed 
sector-wise indicator to track progress. All concerned cities are expected to report 
progress against each of these indicators every quarter.  
 
These indicators cover multiple sectors that include air quality monitoring; 
pollution source assessment; public outreach on air quality; road dust, construction 
and demolition (C&D) waste; solid waste management; industry; and vehicular 
pollution that includes on-road and old vehicles, public transport, non-motorized 
transport, parking and freight. The total number of indicators add up to about 
258. These are distributed as follows—capacity building, monitoring network and 
source apportionment (related to air quality): 12; public outreach: 7; road dust: 
23; waste and biomass which includes municipal solid waste: 33; construction & 
demolition: 13; vehicles: 42; industries: 119; air quality data: 9.

The cities are required to report progress in action directly on the Portal for 
Regulation of Air-pollution in Non-Attainment cities (PRANA) created by the 
CPCB. This portal is a single-window platform that provides real-time information 
on city-wise pollution levels and actions. SPCBs and ULBs have direct access to 
the PRANA portal for reporting purposes. The information filed in the PRANA 
portal is the basis of performance evaluation.  

Every quarter, cities are required to coordinate to provide the status of action on 
each of the targets on the PRANA portal; indicate progress against targets for each 
indicator; state the deviation from the targets (if any); and provide details on funds 
allocation, fund released and utilized, and fund requirements for implementation 
of each action. Cities are required to provide supportive material, evidence and 
information as attachments for verification of action. This elaborate process 
requires a systemic response.

While under the NCAP programme, cities need to demonstrate improvement in 
PM10 levels to access funds, there is yet another parallel programme of Swachh 
Vayu Survekshan (SVS) that was introduced by the MoEFCC in 2022 to rank cities 
based on the level of policy measures implemented. These cities (classified based on 
population—above 10 lakh plus population, above 3–10 lakh population and under 
3 lakh population) are ranked based on policy measures implemented in multiple 
sectors including biomass, municipal solid waste, road dust, dust from construction 
and demolition waste, vehicular and industrial emissions, other emissions, public 
awareness, and improvement in PM10 concentration. All NCAP cities are assessed 
under the SVS as well based on a scoring framework and information provided by 
the cities/ULBs on the PRANA portal every financial year. 
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For the purpose of this ranking under SVS, weightages have been attributed  
and quantitative performance targets have been set for each sector. This framing  
is important to drive implementation and deepen the scope of action while 
improving compliance.

While these assessment frameworks are steps in the right direction, there are 
serious questions about the metrics used to benchmark progress in cities and their 
implications for real improvement. Under the different programmatic approaches 
of NCAP, XV-FC and SVS, the cities are judged based on different metrics.

The effectiveness of ranking and performance evaluation will depend on the 
method of assessment; benchmarks considered for tracking progress in each sector 
that defines the nature, scope and scale of action; ability of the states to design 
action that can make a difference; the uniform spread and deepening of priority 
action across all key sectors; and the tracking method for air quality improvement.

From this perspective, the Centre for Science and Environment (CSE) has  
carried out this rapid review of the performance-linked planning and funding  
for NCAP to understand the gaps and further needs for a more robust and 
expanded programme. 

However, a comprehensive assessment becomes challenging as the information on 
PRANA portal is not easily accessible for a systematic review of sector-wise measures 
implemented in all cities; the generation of requisite information by departments 
for reporting; the addressing of missing links in programme planning; designing 
and infrastructure development; reforming regulatory measures and enforcement 
strategies; mobilizing technical support; and allocating resources across sectors, 
among others. Such extensive city-wise information is needed to understand the 
scope of the action and how this correlates with air quality changes.

Therefore, this review relies on the limited snapshots of information accessible 
from the PRANA portal since the year 2021, direct engagement with the 
stakeholder departments in cities, and additional information submitted by cities/
states in affidavits to the Supreme Court or to the NGT. This is not an exhaustive 
and systematic review of all NCAP cities but provides indicative lessons from the 
snapshot of information available from cities. 

Given the significance of this programme in cleaning up the air, stronger support for 
more effective clean air measures is needed in the coming years. Air pollution has 
emerged as a serious public health concern. The recently released State of Global 
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Air 2024 report by the US-based Health Effects Institute (HEI) in collaboration 
with the Institute for Health Metrics and Evaluation’s Global Burden of Disease 
(GBD) project states that with a population over one billion, India has a large 
disease burden associated with air pollution. India has recorded 2.1 million deaths 
due to air pollution. Moreover, in 2021, nearly 50 per cent of all ozone-related 
chronic obstructive pulmonary diseases (COPD) deaths were in India (237,000 
deaths). Toxic air has made children very vulnerable. This requires urgent and 
nation-wide action to reduce public health risk. 
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Highlights of the findings
Why do we need the NCAP framework? 
Even before the reform agenda for the NCAP is outlined, it is necessary to 
understand the need for such a framework. The NCAP has emerged from a 
recognized need for a national framework for air quality management with a 
compliance strategy. Even though the Air (Pollution and Control of Pollution) 
Act, 1981, and the National Ambient Air Quality Standards (NAAQS) have been 
in existence for a considerable length of time, there was never a clear executive 
strategy for nation-wide air quality management to enable meeting of the NAAQS 
across all regions. Only sectoral emissions regulations have evolved but without 
a cohesive strategy to improve ambient air quality by linking a range of sectoral 
actions and solutions in cities and regions to meet the clean air targets.

This led to a considerable policy debate over the decades seeking adoption of global 
good practices in air quality management to meet the air quality targets. The 
legal framework for such an approach in several countries, including the US and 
Europe, were under scrutiny. For instance, in Europe the Air Quality Directive sets 
limits for the levels of various pollutants and corresponding margins of tolerance 
and time limits for compliance. Each European Union country is required by the 
Air Quality Directive to define ‘zones’ and ‘agglomerations’ to which pollutant 
limits will apply. There is an absolute obligation on member states to ensure that 
the limits and margins of tolerance for air pollutants are not exceeded in any zone 
or agglomeration after the deadline. 

Similarly, in the US, the areas that did not meet the US National Ambient Air 
Quality Standards and violated their Clean Air Act requirements were given time-
bound air quality targets. According to this practice that is still underway, the 
states prepare State Implementation Plans that propel the adoption of emission 
reduction measures across key sectors of pollution to meet the clean air targets. 
This is backed by a funding strategy and penal action for non-compliance. The 
national framework is driven locally by this bottom-up planning process.
 
Technically, the NCAP is thus the first ever national strategy for air quality 
management that principally hinges on good practice principles which ask for 
identification of non-attainment areas to require implementation of area-wise 
and pollution source-wise action to meet the predefined clean air targets and is 
supported by targeted funding, and a monitoring and evaluation framework to 
link performance with funding.
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Such an umbrella approach is expected to create a region-wise and sector-wise 
mandate for action at local/state levels. This can help to leverage and converge the 
requirements of national air quality legislations and sectoral policies and regulations/
laws and state-level policies/programmes/schemes for implementation, while also 
enabling locally driven action based on local imperatives.
 
This is helping to push the system towards creating a sectoral mandate for clean 
air action which was nearly non-existent earlier. For instance, there are several 
pollution sources like vehicles, that are largely administered under different 
legislation and are not directly aligned with the requirement of the Air Act under 
the conventional business rules, even though Air Act has provisions on vehicles. 
Similarly, emissions from waste, construction and solid fuels for cooking, among 
others, that have direct bearing on air quality are not directly and explicitly linked 
with clean air objectives in sectoral policies and programmes. Even though their 
sectoral rules and policies are grounded in the principles of resource efficiency 
and sustainable management, their scale and speed of action may not directly be 
driven by clean air targets. Therefore, the national framework has the potential 
to strengthen this mandate and linkage for each of these sectors. Sectoral action 
cannot be isolated from the comprehensive clean air framework.
 
Similarly, the experience so far has shown that the NCAP framework has helped 
to create the requirements of multi-sector and multi-department participation in 
clean air action that was missing earlier. The feedback from cities shows that there 
is a strategic shift in which multiple departments across sectors are now planning 
and participating to report on clean air action, which was not the practice earlier. 
However, institutional inertia and legacy pressures of conventional practice have 
delayed effective absorption and delivery of these requirements. But now that 
the process has started, this needs to be taken forward for effective alignment 
and tagging of clean air indicators with sectoral programmes and funding more 
deliberately and explicitly.
 
The NCAP has also created the obligation to strengthen the science for air quality 
management. Over the last few years, considerable efforts have gone into assessing 
pollution sources in targeted cities to inform the clean air action plans. This has 
catalysed generation of local data and evidence that was also a critical missing 
link. The NCAP has also enabled expansion of air quality monitoring to generate 
data in several data shadow areas to track air quality for compliance. This has the 
potential to be strengthened further. In fact, this has kindled interest among state 
pollution control boards (SPCBs) to consider innovative approaches for assessing 
air quality including satellite-based mapping of pollution across regions.
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 The fact that NCAP requires a reporting mechanism to track sectoral progress 
and implementation on ground across multiple sectors—however inadequate it 
might be at this moment—has been accepted and the practice has evolved in cities. 
Nearly all sectoral departments that earlier had no mandate or experience to take 
on deliberate action that have bearing on air quality and report accordingly, are 
now beginning to adapt to the new change.

The last five years have witnessed some of these nascent changes. There are also 
emerging good practices that are getting reported from different sectors across 
cities. There are several institutional process outcomes at the city levels. But the 
scale and speed of action and on-ground outcomes are still limited. Yet, given the 
urgency of the air pollution related health crisis, the scale of on-ground multi-
sector action must speed up. This requires deeper engagement on the ways to 
further improve the state-level planning strategy and a stronger linkage with the 
sectoral action that can work in a continuum to make this national programme 
more effective. Sectoral action needs to be aligned with the clean air framework. 
While the recipe of change is in place, the method, format and approach to NCAP 
implementation requires an evaluation to understand the gaps that are slowing 
down the pace and effectiveness of change. This assessment is therefore an effort to 
understand the way forward to make NCAP a stronger propeller of transformation.

PM10 based performance-linked funding is locking in more 
resources for dust control
Even though the NCAP programme was originally planned to reduce both PM10 
and PM2.5 concentrations in non-attainment cities, in practice, only PM10 
concentration is being considered for performance assessment. PM10 is the 
coarser fraction of the particles and is largely influenced by wind-blown dust. 
But PM2.5, that is a tinier sub set of PM10 and more harmful fraction emitted 
largely from combustion sources, gets neglected. PM2.5 poses a greater health 
risk as it penetrates deeper into the lungs, entering the bloodstream and affecting 
nearly all organs. 

One of the reasons for the initial focus on PM10 was the inadequate  
PM2.5 monitoring network across the 131 non-attainment cities. However, the 
situation has changed considerably now. All million-plus cities under the XV-FC 
grant have PM2.5 monitors and can immediately graduate to PM2.5 linked 
performance funding.  

This focus on PM10 is impacting the sector-wise spending under NCAP and 
XV-FC grants. Review of the spending under NCAP shows that as much as 64 per 
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cent of the total funds have gone into road paving and widening, pothole repair, 
water sprinkling, mechanical sweepers, etc. Comparatively, much lesser funds 
have been allocated for combustion sources that emit more harmful pollutants—
only 14.51 per cent of total funding for controlling biomass burning, 12.63 per cent 
for vehicular pollution and a mere 0.61 per cent for industrial pollution control. 
The primary focus of the funding is thus road dust mitigation. 

Tying up such enormous amount of funds only for road dust control can make 
the interventions for controlling toxic emissions from combustion sources  
sub-optimal. 
 
Some of the combustion sources including waste burning and vehicles are getting 
partially addressed through the convergence funding i.e., funding earmarked for 
specific sectoral schemes for waste management programmes like Swachh Bharat 
Mission (SBM 2.0), Atal Mission for Rejuvenation and Urban Transformation 
(AMRUT), Smart City programme, Faster Adoption & Manufacturing of Electric 
Vehicles in India (FAME-II), etc. While this is an important strategy to align action 
and spending across sectors around the clean air indicators, the dedicated funding 
for NCAP and XV-FC grants needs to be linked with more priority measures across 
transport, industry, waste and use of solid fuels. 

Most of the emissions inventory and source apportionment studies carried out in 
cities that assess the relative contribution of pollution sources to the ambient air 
quality, show a high share of road dust that can also be carrier of toxic substances. 
Therefore, road dust control needs to be part of the efforts but not overwhelm  
the efforts. 

Moreover, the results of the source apportionment and inventories also need to 
be understood along with a wider set of scientific criteria. Air pollution science 
has matured considerably in this regard. Report of the Steering Committee on 
Air Pollution and Health Related Issues, Ministry of Health and Family Welfare 
(MoHFW) stated in 2015 that ambient concentration is not a good surrogate for 
total air pollution related to public health risk and cannot indicate exposure and 
health outcomes. It is the proximity and duration of exposure to the pollution 
source, and inhalation of pollutants that determine the health risk. Therefore, 
along with pollution concentration management, human exposure management 
becomes important. Studies such as those carried out by the US based Health 
Effect Institute show the differentiated health impact of particulate matter. 
For instance, particles from coal and diesel combustion are more harmful than 
windblown dust. The World Health Organization (WHO) has emphasized on the 
need for regulating tinier particles. 
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Going forward, the impact of policy action on PM10 levels will be more difficult to 
establish, as it is also highly impacted by wind-blown dust from outside the city, 
loose sub-soil from farmlands, and dust storm events. However, PM10 is released 
largely by specific dust sources like mining and construction. Therefore, the focus 
on PM10 monitoring should be more source-specific. Currently, the WHO is 
assessing the ways to address and account for dust and dust events that are of 
different nature. 
 
Make PM2.5 the benchmark for performance-linked funding
PM2.5 is a more relevant health indicator to assess improvement in air quality. As 
an immediate strategy, performance assessment for all million-plus cities should 
be linked with PM2.5. All these cities have real-time monitors for PM2.5 data 
generation. That is the reason why these cities are also required to show increase 
in good air quality days as per the AQI that is estimated based on real-time data. 

From a public health perspective, the focus must be on the more harmful PM2.5. 
The review of the available PM2.5 source apportionment studies from different 
cities shows that the contribution of road dust to PM2.5 concentration can be high 
in northern cities but in most cases contribution of combustion sources to PM2.5 
concentration—including industry, vehicles and waste burning—is substantial. 

Equally important to note is the share of secondary pollutants formed from nitrogen 
oxides, sulphur di-oxide and other gases. During the winter, when pollution levels 
peak in nearly all cities, the share of road dust reduces significantly while that of 
combustion sources increases dramatically. In the overall PM2.5 concentration, 
the share of secondary particulate can be considerably high. In Delhi, it can be 
as high as 30 per cent during winter. The regulatory focus needs to shift towards 
PM2.5 now to mitigate emissions from combustion sources including industry, 
vehicles, open burning, solid fuels for cooking, incineration, DG sets, etc. 

While setting targets for PM2.5 reduction for cities ensures a larger clean up 
across the region and the airshed, as is the global good practice, both PM2.5 and 
secondary particulate matter are influenced by the transboundary movement 
of pollution across the regional airshed. This therefore needs a strong interface 
between city and state-level clean air action plans to meet both local and regional 
air quality targets.   

Most of the future expansion of the air quality monitoring grid will happen 
based on real-time monitoring. This creates an opportunity to make PM2.5 the 
basis of benchmarking progress in air quality in all cities. If this is not corrected, 
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a significant part of the spending and efforts will get diverted from the critical 
sources of toxic emissions like industry and vehicles.

Incentivize effective action—currently, cities ranked high 
for improving PM10 levels may not necessarily rank high 
for implementing policy measures, so this must match more 
explicitly 
The cities that score high for taking sectoral action under SVS can paradoxically 
be the worst performing cities for not improving PM10 concentration under the 
NCAP and XV-FC grant ranking. There is no way to establish the link between 
action and improvement in PM10 levels. The comparison of the two systems 
(PM10 improvement in NCAP, XV-FC cities and level of action along with the 
PM10 improvement under SVS) shows that they do not always correspond.

For instance, in 2022–23, Agra, Delhi, Ghaziabad, Meerut and Jabalpur performed 
well under SVS in the applicable population category of more than 10 lakh 
population but performed poorly under NCAP and XV-FC category for reducing 
PM10. Delhi ranked 9th under SVS for implementing policy measures but is at 
the bottom, scoring zero, under NCAP assessment for not improving PM10 levels. 
Among the 3 to 10 lakh population category, Amravati, Guntur and Rajahmundry 
are the best performers for taking action under SVS but are at the bottom, scoring 
zero, under NCAP assessment. Based on the population category of below 3 lakh, 
cities like Kala Amb, Angul and Talcher ranked at the top under SVS for taking 
action but at the bottom under NCAP category. 

However, there are several cities that have performed well both under the SVS 
as well as under the NCAP/XV-FC verticals. For instance, in 2022–23, Indore, 
Srinagar, Bhopal and Trichy (population category of more than 10 lakh population) 
ranked best under both SVS and NCAP/XV-FC assessments. Similarly, Moradabad, 
Firozabad, Ujjain and Bareilly (3 to 10 lakh population category) are at the top 
under both SVS and NCAP. Among the smaller cities (population less than 3 lakh), 
Parwanoo and Raebareli are at the top under both SVS and NCAP assessments. 
There is no clear pattern. 

It is not to say that the local action will lead to directly proportionate reduction in 
the overall ambient concentration and help to meet the clean air target. That may 
not happen as the local air quality is also influenced by transboundary movement 
of all key pollutants. Yet there has to be scalable local multi-sector action for 
substantial reduction in ambient concentration and exposures.   

National Clean Air Programme_Assessment and Review.indd   18National Clean Air Programme_Assessment and Review.indd   18 16/07/24   11:37 AM16/07/24   11:37 AM

69 1753



19

Both the verticals therefore require more detailed presentation of information 
on the scale and scope of implementation of the action to assess adequacy of 
action to make an impact. It is quite likely that some cites may have taken more 
progressive and innovative steps to clean up the air but the scale of action may not 
be commensurate with the target reduction. This feedback can help to define the 
scope of resource mobilizing and scale of action needed at the city level and at the 
airshed level to make a difference. 

On the other hand, there can be large variability in annual PM10 levels due to 
meteorological factors. The annual PM10 levels may reduce or increase due to 
dust events and impact of other windblown dust sources. This may not adequately 
mirror the impact of action across all key sectors including industry, transport, 
waste and solid fuels on PM10 levels. Annual changes in PM10 can be highly 
influenced by meteorology, dust storms and heatwaves. 

It is therefore necessary to demonstrate the scale and nature of action needed 
in targeted sectors to achieve effective reduction in pollution concentration. 
Not enough details are available about the scale and depth of policy measures 
implemented in cities and the larger region to understand what makes a difference 
to the air quality and why. 

This needs to be addressed to avoid the risk of attributing success in reducing 
annual PM10 level inadvertently to meteorological and atmospheric changes. It is 
necessary to convey the scale and nature of action that are contributing to the air 
quality changes. 

Improve the metrics to prioritize combustion sources that emit 
a range of toxic emissions and drive technology roadmap and 
design changes 
With the current focus on dust control, the key combustion sources including 
transport, industry and use of solid fuels in households and open eateries often 
do not receive adequate priority to build ambitious pathways. Due to city-specific 
action and hard lines drawn around the municipal boundaries, most industrial 
sources and power plants remain outside the orbit of the city action plans. The 
small- and medium-scale units that exist in the non-conforming areas of cities are 
often not considered. 

Rapid review in states shows that these sectors face the maximum challenge in 
accelerating action more holistically. Diversity of issues like lack of well-funded 
specific schemes to support action, technology transformation and design  
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changes, and the complexity of new generation policies, are slowing down action 
in these sectors.  

Inadequate focus on transport emissions 
The progress reports of cities have minimal information on the indicators developed 
by CPCB for transport sector interventions requiring improvement in on-road 
emissions management, old vehicle phase out, vehicle electrification, public 
transport improvement, non-motorized transport and parking policy as a demand 
management measure. These strategies are not well developed quantitatively and 
qualitatively for implementation, funding and reporting. 

For on-road emissions management, for instance, information is largely confined 
to the business-as-usual Pollution Under Control (PUC) challans and limited 
action on old vehicle phase out. But these have not translated into renewal and 
scrappage policies in line with the scrappage and fleet renewal notifications of 
MoRTH. Even where states have proposed advancement in on-road emissions 
monitoring with remote sensing monitoring of vehicles in their city action plans, 
this cannot proceed as the central rules have not been notified by MoRTH. 
There is also no strategy to phase out old heavy duty vehicles that are significant 
contributors among the vehicle segments. 

Cities show some progress with respect to the implementation of the electric vehicle 
policy as it is backed by the central FAME incentives programme. But state-level 
support is still not robust enough. Only those cities—as in Maharashtra—where 
ULBs run city bus services, and Delhi with more targeted policy have taken the 
decision to leverage NCAP funding to expand their electric bus fleet. Some states 
are utilizing NCAP funds for expanding the charging infrastructure. 

With respect to public transport, states have not yet adequately adopted state-
and city level guidelines and service-level benchmarks for planning of public 
transport infrastructure and multi-modal integration to enable modal shift and 
increase ridership. The action remains extremely limited to only purchase of 
buses in some cases. There is no clarity about the improvement needed in the 
service level for planning and funding infrastructure for implementation. These 
indicators have not been aligned with the national urban transport policy and 
transit-oriented development policy to decide the full scope of interventions and 
tie funding accordingly. 

Similarly, intermittent reporting on small corridors of walking and cycling in 
cities do not add up to any sizeable network to make a difference. Even though 
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substantial NCAP funds have gone towards road repair and road building, this has 
not led to adequate leveraging to build continuous network of walking and cycling 
infrastructure along with the carriageways as per the sustainable street design 
guidelines. Without a clear state or city-level mandate for such infrastructure 
development and adoption of street design guidelines for complete street 
management for all street users, ULBs which are responsible for this do not pay 
adequate attention to prioritize fund allocation for the implementation of street 
network development. 

Moreover, the CPCB indicators related to parking policy as a demand management 
measure are not well understood. Cities often take this as a supply side management 
issue to plan for provisions of more parking to meet insatiable parking needs and 
report only on construction of multi-level car parks. Such actions are not aligned 
with the provision of the National Urban Transport Policy (NUTP) or National 
Transit Oriented Development (TOD) Policy, National Mission on Sustainable 
Habitat for transport and service level benchmarks of MoHUA. These policies 
have already underscored demand management and restraint principles. This 
means that while meeting the requirement of parking, area-wide planning must 
be undertaken to reduce demand for parking by limiting and demarcating legal 
parking areas, penalizing illegal parking, introducing dynamic variable parking 
rates, and eliminating free parking through parking area management plans 
(PAMPs). There is no clarity at the city level about why parking is a clean air action. 

This requires CPCB to develop adequate guidance and align the transport 
indicators more explicitly with the relevant Central government policies that have 
defined the targets, and design principles of these measures. 

Weaker focus on industry 
Only if a non-attainment city is an industrial city/town, some additional steps on 
industrial pollution control get reported, but even this is not done uniformly and 
exhaustively. Industrial pollution control remains largely business-as-usual, with 
minimal reporting.

Pollution control in the industry sector is largely reported based on the regulatory 
function and requirements of stack emissions inspection, challans and closure 
notices, and notification of approved fuel list to promote cleaner industrial fuels. 
But this does not capture the status and scale of fuel change in industry, adoption 
of emissions control technology, and cleaner processes by types of industries on 
ground. Detailed status of large, medium and small-scale industries, and red and 
orange categories of industries is not usually available. There is little information 
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in city progress reports on the impact of the approved fuel list and any upscaled 
action to accelerate clean fuels and technology transition.

Even during the clean air plan preparation, the hard line drawn around the 
municipal boundary excluded industrial sources from the planning process in 
several cities. The plans have also not paid adequate attention to the small and 
medium-scale units that usually exist in non-conforming areas inside the cities. 
These are not accounted for as there is no legal recognition of these units. 

Details also vary across industrial towns. For example, city reporting on the 
PRANA portal captures the detail on technology changes in the industries of 
Angul in Odisha. Such details may not be available for other cities on the portal. 

Yet, comparatively more information may be available through other official 
forums and not necessarily through the PRANA portal. For example, clean fuel 
transition in Delhi-NCR; high adoption of Continuous Emissions Monitoring 
(CEM) in industries of Uttar Pradesh to assist in complying with emissions limit; 
enhanced capacity of CEMs in regional offices of Rajasthan; waste heat recovery 
in West Bengal that can reduce emissions from fuel savings; improvement in brick 
kiln technologies in some states; common boilers for small-scale units in Gujarat. 

It may be noted that as a great part of investments in industrial pollution control is 
expected to be led by the private sector, it is necessary to capture how regulations, 
and enforcement are driving on-ground changes in industries in terms of 
technology and energy transformation while enabling upscaled investments to 
make an impact. 

Fugitive emissions and industrial waste burning are often not part of the reporting. 

Burning of solid fuels remains neglected
Increasingly, pollution source assessment has shown the impact of solid fuels for 
cooking in households and open eateries. This is a significant source of emissions 
and ambient concentration. In fact, this emerges as among the top polluters in the 
pollution inventory done for the seven states of the Indo-Gangetic Plain under the 
committee of the CPCB. Even though Central government programmes including 
Ujjwala scheme have increased use of liquified petroleum gas (LPG) nationally, 
a lot more is needed to make a difference. This will require focussed attention. 
There are examples like West Bengal taking steps to replace solid fuel stoves with 
LPG stoves in Kolkata and also distribute smokeless chulhas to control emissions. 
State-wise strategies are needed in this direction. 
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National policies need to get stronger to enable local action in 
cities and states
The multi-sector clean air action plan is both federal and national in nature. Several 
strategies related to industry, power plants, public transport infrastructure, waste 
management and clean fuels, need Central government support in terms of robust 
regulation, funding and pricing strategies. 

Take for example the approved fuels lists that all state governments are issuing 
now. Often, they cannot scale up implementation as national policies on pricing 
and infrastructure for clean fuels are not adequately supportive. Natural gas needs 
to be under GST to avoid the cascading effect of state taxes to be affordable vis a 
vis more polluting fuels. Otherwise, the investments in the natural gas pipeline 
infrastructure will be more sub-optimal and inefficient. 

Similarly, cities aiming to improve transit infrastructure and achieve multi-modal 
integration need Central government rules and support. Several cities including 
Mumbai, Delhi and non-attainment cities of Odisha and West Bengal require 
implementation of remote sensing measurements to advance on-road emissions 
monitoring and go beyond PUC. There is also a Supreme Court directive to 
MoRTH to expedite this. But these states cannot take this forward unless MoRTH 
notifies the rules under Central Motor Vehicle Act and Rules. Even though some 
cities like Kolkata and Delhi have initiated the pilots, its mainstreaming requires a 
Central government notification and certification system. 

Interface with national policies and policy guidelines is thus needed to give direction 
to planning and designing of implementation strategies and drive technology and 
design changes at the city and regional level. This is needed for defining the scope 
of indicators for planning and to be in line with specific guidelines. 

Need sustainable funding strategy both at the central and state 
levels for sustained and scalable action
The current funding system under the XV-FC grant will come to an end in 
2025–26. It is not yet known to what extent the central allocation for the NCAP 
programme is scalable and how the proposed Champion Fund is expected to be 
designed and funded in the next phase. 

There is a proposal to introduce a challenge fund that is likely to be earmarked 
for specified sectoral strategies. This needs to be designed well for scale of 
implementation across the states.  
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In the next phase, a more structured approach is needed to mobilize and align 
resources for clean air action. Year-wise budget forecasts for ongoing and new 
schemes at least up to 2030 need to be aligned. Schemes should also be aligned 
with the short and long-term targets and associated indicators of the action plan 
that are defined by the central and state level policies, regulations and service-level 
benchmarks. New schemes need to be defined for the full scope of scalable action.

The sectoral funding strategies need to converge more efficiently to accelerate 
sector-wise action on clean technologies, fuels, green infrastructure and urban 
design solutions. Even though national policies have suggested innovative financing 
strategies for sectoral resource mobilization, it is not usually practiced. Moreover, 
while the performance-linked grant is a good step forward, it is still very nascent 
and nebulous and needs more time to mature to be effective. It therefore becomes 
essential to argue that while national funding support needs to continue, the state 
governments must also adopt and implement innovative financing strategies for 
sectoral resource mobilization to sustain the action. 

The review of the micro action plans from several cities shows that along with 
allocation of NCAP/XV-FC funds for different measures, at times some cities 
indicate state schemes that can also support implementation. But usually there 
is no state-level strategy to mobilize additional resources through innovative 
financing. The amount indicated is from the normal budgetary allocation. 

State governments also need to do budget forecasting for advanced planning, build 
supportive strategies and repurpose funds according to clean air indicators to free 
up resources from ineffective strategies and infrastructure. 

Yet another potential opportunity is the application of polluter pay principles for 
designing taxes, pricing policy and cess for additional revenue to create dedicated 
funds for targeted action. This has the potential to generate enormous additional 
revenue that can be leveraged to create dedicated funds for targeted action. Cess 
on polluting activities/products can create dedicated funds and change behaviour. 
There is considerable learning and experience in Delhi with respect to this. 

In Delhi, an environment compensation charge is imposed on each truck entry 
daily, air ambience cess is imposed on per litre of diesel fuel sold, and one per cent 
of the price of the cars and SUVs with 2000 cc engines and above is collected at 
the time of the purchase. These measures have helped to create dedicated funds. 
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Currently, most state and city governments are underwriting the potential of 
generating revenue from parking by not enforcing variable parking pricing and 
eliminating free parking in all land-uses.

As the municipalities are the primary drivers of action, the opportunity of  
green municipal bonds can be explored. Already about 11 cities—Ahmedabad, 
Surat, Visakhapatnam, Amravati, Indore, Bhopal, Pune, Hyderabad, Lucknow 
and Vadodara—have raised Municipal Bonds. Ghaziabad, that was among the 
first to issue green municipal bonds, used the funds to recycle wastewater for 
drinking water. 

As green transition for both clean air and climate change is gaining ground, green 
finance will become important to mainstream clean air action. 

This also demands mainstreaming resources and repurposing of funds for clean 
air action. In some sectors, national policies have already provided for innovative 
financing policy. For instance, in the transport sector, TOD-linked financing 
including land value capture is in place. But these need to be institutionalized 
adequately at the state and city levels to be effective. Repurposing of funding will 
also be important to divert resources from inconsequential strategies to more 
effective strategies. 

Convergence with central schemes needs to be much stronger and the central 
schemes also need to integrate the indicators that will help to deliver on clean air 
and low carbon objectives. Targeted subsidy programmes are needed to not only 
support scaling up of clean technologies, fuels and green infrastructure but also to 
address affordability and equity. In the industry sector, more robust market-based 
mechanisms also need to come into play. Thus, designing of fiscal strategy will 
require more innovative approaches. 

Transparent details on the action taken as per the criteria of 
SVS can deepen understanding of solutions among cities 
Currently, the annual ranking of cities based on their respective sectoral action 
and improvement in PM10 concentration is not publicly available with city-
wise details. It is therefore not possible to ascertain the level, scale and quality 
of action in each sector or to understand the scale of action that has enabled the 
best performing cities to achieve 80–100 per cent of the quantitative targets set for 
each sector as per the criteria of Swacch Vayu Survekshan (SVS). 
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The reports that are available on the PRANA portal and its best practice portal are 
cursory, broad and in most cases without the requisite quantitative and qualitative 
detail on the scale and quality of the actions taken. 

Usually, the information provided broadly touches upon policy notifications, 
tendering of projects, enforcement measures, construction of roads and facilities, 
etc. This does not include adequate quantitative and qualitative information 
related to the target to be achieved and the scale of implementation against that 
target. More detailed information can help all cities to understand the scale and 
quality of action needed and maturity and scale of implementation needed to 
improve the air quality.  

Understanding the nature of action, emissions reduction and improvement in air 
quality can help to convey the scale and depth of action needed in different cities 
and beyond with different economic profiles and meteorological constraints. 

Evidence of detailed action is sometime available outside the NCAP reporting 
system. The example is from the MoEFCC’s Annual Report of 2023–24 that has 
provided the details for the interventions of the Air Commission in Delhi-NCR. 
This provides more quantitative information on the range of sector-wise measures 
implemented in Delhi-NCR. While this needs to be further improved to capture 
progress against targets and in terms of qualitative design of interventions, similar 
recording for other cities is needed under the NCAP and XV-FC grants.  

The current level of action in Delhi-NCR, when combined with the series of actions 
that were implemented under the aegis of the Supreme Court in the preceding 
years, brings out the substantially diverse multi-sector action that has also bent 
the pollution curve in Delhi. Yet, the pollution level continues to remain daunting. 
It is this challenge that the NCAP programme needs to capture and convey. The 
level of action needs to be assessed against the level of challenges of mega cities 
and smaller cities and towns and the larger region. For instance, what does Delhi-
NCR, with one of the highest concentrations of population and economic activities 
and constrained by an adverse meteorology, need to do to meet the clean air 
benchmark? How does funding support need to be customized accordingly? This 
will be different from the way smaller cities and towns will address action. 

Tying up funding with sectoral targets and mandate makes 
implementation more effective 
The NCAP has allowed reporting on the relevant sectoral action and funding to 
align with clean air action. Reviews of some of the city reports show that the ongoing 
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central or state schemes with stronger legislative and regulatory framework, time-
bound mandate and committed funding have faster pace of progress. 

For instance, the Central government scheme of Swachh Bharat Mission (SBM 
2.0) and its performance-linked funding for garbage-free cities by 2025 has 
a mandate for remediation of legacy dumpsites, 100 per cent segregation, 
augmenting capacity for treatment-processing-recycle-recovery and diversion of 
maximum waste from the landfill by 2025. This has a massive funding allocation 
for the ULBs, accelerating action on municipal solid waste management, thereby 
contributing to the control of open burning and landfill fires. Similarly, its focus on 
C&D waste is helping to scale up infrastructure for C&D waste recycling. 

Similarly, vehicle electrification programme under the central FAME-II has begun 
to phase in zero emissions vehicles that can have substantial impact on local air 
quality with scale. 

The progress reports from cities have comparatively more information on these 
schemes and programmes.  

The sectors that do not have specific Central or state government schemes 
with regulatory mandates and targets or committed funding with monitoring 
mechanisms, and rely more on business-as-usual strategies and incremental 
increase in state budget, show slower progress. These sectors do not have the 
requisite accelerators. This leads to asymmetry in action between sectors and 
within departments.   

This is a lesson for other sectoral funding as well. Target and scope of sectoral 
action requires mainstreaming across departments and better detailing for 
upscaled implementation, and to drive technology and design changes. The 
objective of clean air action is to ensure accelerated clean energy transition across 
all sectors—industry, vehicles, households, mobility transition—to achieve clean 
and zero emissions from transport and circularity to recover resources from all 
waste streams to close the loop.  

To be able to achieve this in a time-bound manner, the scope and design of the 
interventions in each sector require detailed indicators for proper designing of 
strategies and technology roadmap, and to tie funding with delivery of these 
objectives. Reviews of some of the city reports show that target setting for the sector 
is either missing or inadequate. The major thrust of the CPCB indicators for progress 
reporting is to help cities set annual and quarterly targets for each indicator and 
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set milestones for the sector. Nearly all cities have found it challenging to provide 
information on targets for future planning, action and funding. This is because 
adequate efforts have not been made at the state and department levels to identify 
the targets related to regulatory action, infrastructure development, compliance 
and enforcement framework, capacity building, and outreach strategies.  

It has been observed that often the scope of several programmes/schemes 
and implementation strategies have not been adequately detailed out at the 
departmental level to be able to earmark budget for the new funding, repurposing 
of state budget and for reporting on all requisite indicators. 

Go beyond cities to take a regional/airshed approach
 The experience so far has shown that cities cannot meet their clean air benchmarks 
alone and need a regional approach to reduce the influence of transboundary 
pollution. For instance, the 2018 TERI-ARAI study has demonstrated how NCR 
contributes about 23–24 per cent to Delhi’s PM2.5 concentration annually. This 
can be as high as 70 per cent in winter. Delhi also contributes 28 per cent of annual 
PM2.5 concentration in Noida that can increase to 40 per cent in winter. 

This indicates that only local action will not help to meet the clean air targets  
in cities.  

Technically, NCAP has taken this on board and has sought inter-state coordination. 
It has recommended comprehensive regional plan that needs to incorporate the 
inputs from the regional source apportionment studies. It has highlighted the 
measures that can be implemented across multiple jurisdictions. 

The NCAP programme has further encouraged a focus on the Indo-Gangetic 
Plain for airshed approach. But the inter-state coordination framework is yet to 
develop. However, the State Action Plans must be leveraged to scale up priority 
strategies in targeted sectors and to minimize the influence of upwind pollution 
sources on downwind air quality within the state. In fact, following the directive 
of the NGT on 9 September 2021, detailed district-wise emission inventory of fine 
particles (PM2.5) over the IGP has been prepared. This will now require further 
deliberation with respect to interstate coordination—ideally through a state 
council—to account for the air quality impacts of upwind pollution sources on 
downwind air quality and its integration in the state action plans. 

Within states, the state action plans need to address transboundary movement 
of pollution within cities and districts. The scope of the provisions of the Air 
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(Prevention and Control of Pollution) Act, 1981 that allows delineation of the “Air 
Pollution Control Area” and “critically polluted areas” can be further expanded to 
address shared responsibility. 

At this stage the only workable model for such multi-jurisdiction action is in 
Delhi and NCR that includes four states. Over the last two decades, a series of 
directives have been issued for this region under the aegis of the Supreme Court 
and monitored by the Environment Protection (Prevention and Control) Authority 
(EPA) for the entire NCR. 

Post 2019, the Commission on Air Quality Management (CAQM) has been set up 
for air quality management of this region. The Act under which the CAQM has 
been formed recognizes the transboundary nature of air pollution and gives cross-
sectoral and cross-jurisdictional authority to the Commission. This integrated 
approach for harmonized action across jurisdictions is an important learning that 
needs to be integrated with the next phase of NCAP. 

The state of Uttar Pradesh is beginning to take an airshed approach. This has 
highlighted the importance of such pollution sources as solid fuels for cooking, 
agriculture and heavy duty vehicles. These were not in the original focus for 
pollution control. This brings out the importance of combining city based action 
with the airshed based air quality management.4 

Addressing implementation and compliance in small cities vs  
big cities 
A regional approach is also an opportunity and a necessity to address pollution 
in smaller towns, and suburban and rural areas as these sub-regions do not have 
adequate resources and capacity like the big cities to implement complex measures 
and infrastructure. The emissions source inventory of the Indo Gangetic Plain 
states has shown that rural pollution sources can greatly influence the air quality 
of the region. 

Smaller towns/suburban and rural areas require a cluster approach to roll out 
solutions collectively and have common infrastructure for asset sharing.

Technically, under the current funding strategy, the mega and big cities with more 
than million-plus population are getting addressed under the XV-FC grant and 
the smaller towns are being addressed by the NCAP funding from the MoEFCC. It 
is the smaller towns that are finding it tougher to utilize the funds and implement 
multi-sector action. 
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There will be a difference in scope of action, diversity and complexity of measures, 
depending on the size of the cities. The complex range of solutions including 
institutional arrangement, scale of infrastructure development, enforcement and 
compliance framework, resource requirements that have been planned for the 
mega and big cities are not always directly replicable in smaller cities. 
With respect to smaller towns, it is clear that the planning will require local, 
cluster-based and asset sharing solutions. CSE’s review of smaller ULBs across 
states has shown that the needs of smaller population and lower level of activities 
require different approaches.  

For infrastructure development for waste management and recycling, public 
transport strategies, etc., smaller towns require a cluster-based approach. 
Instead of deploying capital intensive infrastructure per town, the deployment of 
infrastructure can happen for a cluster of towns. The same facility should be able 
to cater to the needs of several small towns efficiently. 

However, such a focus can be challenging under the current NCAP structure for 
city action plans as this is focused on individual towns. Therefore, state clean air 
action plans will have to be leveraged to address the clustering of the needs of the 
smaller towns.  

However, local enforcement related to waste burning, dust management and use 
of solid fuels can be common to all smaller towns and can be addressed locally. 

Multiple agencies for common sectoral indicators need to align 
for action, reporting and enforcement 
It is necessary to create combined mandate and databases when multiple agencies 
are involved in planning and execution of programmes in cities. Within the 
municipal limits, several departments can be involved with the provisioning of 
infrastructure like roads, electricity and electric vehicle charging infrastructure, 
bus transport infrastructure and buses, etc. or systems for enforcement. 

For instance, it has been noted in several cities that there can be several road-owning 
agencies with disaggregated mandates and databases. Their roles and information 
systems need to be aligned for integrated tracking, monitoring and reporting. 
For instance, road infrastructure may be provided by several departments—
PWD, municipalities and development authorities—within the same municipal 
jurisdiction but all of them need to be responsible for implementing common 
and upgraded road design guidelines for the carriageway, pedestrian and cycling 
infrastructure, greenery and innovative drainage, etc. 
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This is particularly relevant for enforcement strategies. Several CPCB indicators 
require data reporting on enforcement and penal action in different sectors. It 
is evident from ground level assessment that enforcement is often disconnected 
from the planning body or enforcement is shared between departments like the 
municipal corporations and traffic police depending on their jurisdictions or 
definition of their business rules. For example, in some cities, while municipalities 
and SPCBs enforce rules related to C&D inside the construction premises of 
the buildings, traffic police enforce rules outside the buildings in public areas. 
Therefore, responsibilities of the concerned departments must be established for 
each indicator for aligned action and reporting. 

Similarly, ULBs or Transport Department might be responsible for planning some 
indicators and enforcing them to some extent, the Traffic Police may also have a 
role in enforcement of the same indicators. Therefore, all the departments will 
have to be adequately informed and aligned.   

Need protocol for data recording and reporting on the indicators
CSE’s review in cities shows the struggle that the ULBs and SPCBs face in collating 
information from all departments and then uploading the information on the 
PRANA portal. Sometimes it is evident that the concerned departments have 
requisite data/information on several indicators. But it is often not understood 
how to track and maintain the data set and use that for reporting purposes. Even 
though the departments have appointed nodal officials for reporting purposes, 
they do not have a protocol for departmental and inter-departmental flow of 
information. 

As far as possible, the departments should be supported and enabled for automated 
digital system of e-recording of data based on well-defined protocol that is easily 
accessible according to pre-defined format of reporting. Capacity building is 
needed for this purpose. Sometimes, the departments may also have to generate 
information through surveys or ground-level assessment as part of the programme 
implementation. Departmental and inter-departmental flow of information 
(both quantitative and qualitative) for regular reporting will eventually require 
an automated dashboard at the city level. Several cities have started to report 
separately under NCAP and XV-FC funding and convergence funding. 

Need stronger institutional mechanism and capacity for 
planning and implementation in cities
Several indicators have asked for strengthening of capacity of the departments 
for the purpose of monitoring, tracking and providing laboratory support for 
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air quality monitoring and assessment. Most cities have high level Task Force 
under the chairpersonship of the Chief Secretary of the state with representation  
of the heads of departments. This system has to work more effectively in  
planning the scope of multi-sector and multi-departmental action and for efficient 
fund allocation. 

Each municipal corporation is also mandated to set up an Air Pollution Cell for 
programme monitoring and coordination. This needs representation from each 
sector with well-defined mandate and responsibility. This cell needs to be adequately 
empowered for inter-departmental coordination. This also requires supportive 
technical advisory for knowledge support for target setting and monitoring of 
action with requisite benchmarks in each sector. This requires detailed standard 
operating procedure (SOP) and management information system (MIS) within 
each department—preferably well automated, to ensure proper implementation 
and reporting.  

There is also a strong need for training and skill development of public officials. It is 
important to create and design a module of training for more targeted orientation 
programmes to build capacity across all departments. 

Adopt standardized protocol for air quality trend analysis to 
establish compliance under NCAP
As the NCAP system moves more towards performance-based monitoring and 
funding, it becomes necessary to standardize the protocol for the data analytics 
and statistical methods for estimating air quality changes especially based on real-
time monitoring. 

Currently, performance based on PM10 concentration is tracked based on annual 
changes. But this can be substantially impacted by the meteorology and weather 
conditions during the year. 

This requires adoption of more robust statistical method and other criteria. 
There is no guidance yet on the number and type of monitoring stations to be 
considered for estimating city averages for long-term trend estimation. Similarly, 
the distribution of monitoring stations varies across cities, with some having 
3–5 stations, while mega cities have anywhere between 15–40 stations. The key 
questions which arise are: Should all stations be taken for estimating city averages 
or selected monitors be used? Should the averages be based on one-year average 
or three-year rolling averages? How missing data and data substitution should be 
addressed? CPCB needs to answer these questions quickly. 
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It also appears that even though real-time continuous monitors are expanding in 
cities, real-time data is not considered for estimating long-term trends. Real-time 
data is considered only for daily AQI reporting. There is no established protocol yet 
for utilizing real-time data for long-term estimation though cities apply respective 
methods to do so. Even now cities are being asked to expand their manual monitors 
that have serious quality control and quality assurance challenges. This is largely 
because the focus continues to remain on PM10. But PM2.5 and all key gases will 
require real-time monitors. This needs to be addressed in the next phase. 

It is also necessary to move towards assessment of impact of ongoing action on 
air quality to identify the gaps in action and scale and speed of implementation 
needed to make a difference. 

Prioritize action in key sectors to implement at a scale across 
the regions
The Challenge fund that is under discussion needs to identify priority action across 
key sectors of pollution and develop a funding and compliance framework for their 
implementation in cities and at a regional scale. The next phase of funding has to 
ensure massive clean energy transition in industry; massive cleaning up of vehicle 
fleet by phasing out targeted end-of-life vehicles, especially heavy duty vehicles; 
electrification of vehicles at a scale for zero emissions transition; scale up integrated 
public transport; eliminate solid fuels for cooking; and achieve circularity by fully 
implementing the targets of 100 per cent collection and segregation of waste, 
material recovery, remediation of legacy waste in dumpsites and diversion of fresh 
waste from dumpsites.  

In the next phase it is necessary to shift the focus towards implementation of 
priority action in key sectors of pollution at a scale and link the performance-
linked funding with targeted milestones. The metrics of performance assessment 
should change accordingly. Only this can make a difference to air quality.    

Performance-linked assessment needs to capture and promote 
best practices to build the learning curve for other cities
This review suggests that the system of ranking and scoring cities is an opportunity 
to capture the details of the sectoral good practices in different cities. If captured 
well, this can present a learning curve for others on the quality and scale of action 
and the direction of change needed to make a difference. As a policy it is necessary 
to take a best practice approach to designing implementation strategies in sectors 
to make change impactful. This cross-learning is crucial to empower change.  
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SECTION 1: Towards 
performance-linked funding for 
clean air action in cities

The National Clean Air Programme (NCAP) is the first ever time-bound, target-
oriented clean air programme with performance-linked funding strategy for cities. 
It is an opportunity to make a difference, but to do so it needs to be driven by a 
well-designed implementation and compliance strategy. NCAP is an important 
step forward to create a nation-wide mandate for clean air action and targeted 
improvement in air quality to meet the National Ambient Air Quality Standards 
(NAAQS). The enabling mechanism that includes performance-linked funding, 
reporting and monitoring mechanism, along with ranking and benchmarking of 
cities, is in place. But more is needed to make the system robust by making the 
linkage between the clean air framework for action at the city, state and regional 
levels more aligned and targeted at the sectoral level. Sectoral action will have to 
be driven more cohesively and explicitly to meet the clean air targets. The next 
round of reforms will have to ensure this. 

There are three different methods of funding for the NCAP programme. i) Fund 
allocated by the Ministry of Environment and Forests and Climate Change 
(MoEFCC) to 82 non-attainment cities; ii) Direct funding from the 15th Finance 
Commission (XV-FC) to the urban local bodies (ULBs) in 42 cities and seven 
urban agglomerations with more than a million population, and iii) Accounting 
of the convergence funding or the sectoral funding schemes that, if aligned, can 
provide clean air benefits. 

FUNDING ALLOCATION AND UTILIZATION
As per the annual report of the MoEFCC for 2023–24, the Central government has 
allocated Rs 19,711.00 crore to 131 cities for the period of FY 2019–20 to 2025–
26. Of this, about Rs 3,172.00 crore is allocated through the clean air programme 
scheme of the MoEFCC to 82 non-attainment cities and Rs 16,539.00 crore is 
allocated under the XV-FC to 42 million-plus cities/urban agglomerations under 
the Million-Plus Cities Challenge Fund. 

An amount of Rs 1,436.25 crore has been released to 82 non-attainment cities 
under NCAP (hitherto NCAP cities) and Rs 8,357.63 crore to million-plus cities 
(hitherto XV-FC cities) till December 2023. An amount of Rs 3,131 crore has been 
allocated in the FY 2023–24 for 131 cities.5 
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According to the Press Information Bureau (PIB) release by MoEFCC in 2023, an 
amount of approximately Rs 9,650 crore has been released to the identified 131 
cities from FY 2019–20 to FY 2023–24 (till 15 December) under the NCAP and 
XV-FC grant programmes.6

Even though cities have received a significant amount of funding for clean air 
initiatives, the level of utilization is not up to the mark and is significantly lower in 
NCAP cities than in XV-FC cities. Out of Rs 9,650 crore, an amount of Rs 1,292.50 
crore was released to the NCAP cities, out of which about Rs 480.92 crores or 
37.50 per cent was utilized till 15 December. On the other hand, Rs 8,357.51 crore 
was released to the XV-FC cities, out of which Rs 5,835.03 crore or 69.81 per cent 
was utilized till 15 December for improvement in air quality.

Clearly, utilization of the available funding falls short of the targets. However, as 
of 3 May 2024, a total of Rs 10,566.47 crore has been released to 131 NCAP and 
XV-FC cities. The overall utilization is Rs 6,806.15 crore, which is 64 per cent, till 
date. Out of which, an amount of Rs 831.42 crore (51 per cent) was utilized by the 
82 non-attainment cities and Rs 5,974.73 crore or 67 per cent was utilized by 49 
XV-FC cities.7 

The most recent fund data reveals the utilization level and the fund release t 
rend year-on-year (see Table 1: Release and utilization of funds under  
NCAP & XVFC, FY 2019–24 and Graph 1: Utilization of funds under NCAP & 
XV-FC, 2019–20 to 2023–24).

Table 1: Release and utilization of funds under NCAP & XV-FC, FY 2019–24 (as 
on 03.05.24) 

Year FY 2019-20 FY 2020-21 FY 2021-22 FY 2022-23 FY 2023-24 (as 

on 03.05.24)

Total (in crore)

82 cities: Fund details under NCAP (in crore)

Total fund released 224.92 150.52 96.62 476.27 667.14 1,615.47 

Total fund utilized 25.94 55.53 152.15 156.77 441.15 831.42

Fund utilization 
(%)

11.53% 36.89% 157.47% 32.91% 66.12% 51%

49 cities: Fund details under XV-FC (in crore)

Total fund released - 4,400 2,025 1,932.63 593.5 8,951 (as on 03.05.24)

Total fund utilized - 345.61 1,573.97 2,161.08 1894.07 5,974.73 

Fund utilization 
(%)

- 7.85% 77.72% 111.82% 319.13% 67%

Source: PRANA Portal- Minutes for 16th meeting of Implementation Committee for NCAP, 3 May 2024
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Graph 1: Utilization of funds under NCAP & XV-FC, 2019–20 to 2023–24 (as on 
03.05.24) 
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STATE-WISE FUNDING STATUS AND UTILIZATION
For 24 states, information on financial progress and status of fund utilization is 
available under NCAP and XV-FC for the FY 2019–20 to 2023–24 (see Table 2: 
Financial progress in states under NCAP and XV-FC funding). This is related to 
the allocation of Rs 1,615.47 crore to 23 states under NCAP from 2019–24 and a 
grant of Rs 8,951 crore to 15 states under the XV-FC programme from 2020–24 
as on 03.05.24.

Under NCAP funding during 2019–24, out of the 23 states, Jharkhand, Gujarat 
and Chandigarh have utilized over 90 per cent of the funds, whereas Meghalaya, 
Assam, West Bengal, Jammu & Kashmir, Karnataka, Punjab and Delhi have utilized 
the least—below 40 per cent.  Under the XV-FC grant, four states— Gujarat, Tamil 
Nadu, Rajasthan and Madhya Pradesh—show over 80 per cent utilization. Three 
states— Haryana, Andhra Pradesh, and Karnataka—show less than 40 per cent 
utilization (see Table 2: Financial progress in states under NCAP and XV-FC 
funding and Graph 2: State-wise status of fund utilization (in %) under NCAP 
and XV-FC, FY 2019–20 to 2023–24). 

When combined spending is considered, the states that are at the lower end of the 
spending spectrum—below 60 per cent—are largely the states in the north or the 
Indo-Gangetic Plain that also face the most lethal pollution problem. 
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Table 2: Financial progress in states under NCAP and XV-FC funding 

Sr. 

no.
State

NCAP, FY 2019-24 (as on 03.05.24)

Fund 

released 

(cr)

Fund 

utilized 

(cr)

Fund 

utilization 

(%)

1 Jharkhand 6 6 100

2 Gujarat 12 12 100

3 Chandigarh 32.81 29.73 90.61

4 Chhattisgarh 16.69 13.23 79.27

5 Odisha 74.61 58.2 78.01

6
Himachal 
Pradesh

17.5 13.54 77.36

7 Bihar 39.51 27.75 70.24

8 Maharashtra 199.06 137.03 68.84

9 Rajasthan 57.39 35.28 61.47

10 Telangana 20.04 11.19 55.84

11
Andhra 
Pradesh

107.49 59.45 55.31

12 Tamilnadu 13.4 7.15 53.36

13
Madhya 
Pradesh

63.28 33.22 52.5

14 Uttar Pradesh 397.14 187.65 47.25

15 Nagaland 20 8.16 40.8

16 Uttrakhand 68.27 27.72 40.6

17 Meghalaya 7.95 3.17 39.87

18 Assam 70.66 27.73 39.24

19 West Bengal 67.91 26.63 39.21

20
Jammu & 
Kashmir

115.95 40.38 34.83

21 Karnataka 62.42 19.59 31.38

22 Punjab 102.7 31.43 30.6

23 Delhi 42.69 12.6 29.52

  Total 1615.47 831.42  51%

Sr. 

no.
State

XV-FC, FY 2020-24 (as on 03.05.24)

Fund 

released 

(Cr)

Fund 

utilized 

(Cr)

Fund 

utilization 

(%)

1 Gujarat 796 760.66 95.56

2 Tamil Nadu 501.79 478.88 95.43

3 Rajasthan 514.94 416.17 80.82

4
Madhya 
Pradesh

570.49 457.66 80.22

5 West Bengal 907.85 713.98 78.64

6 Punjab 159 119.31 75.04

7 Uttar Pradesh 1605.75 1171.44 72.95

8 Telangana 540.25 389.66 72.13

9 Bihar 288.6 158.27 54.84

10 Maharashtra 1555.34 850.95 54.71

11 Jharkhand 273.44 146.46 53.56

12 Chhattisgarh 231.7 104.63 45.16

13 Haryana 73.53 28.6 38.89

14
Andhra 
Pradesh

253.6 62.43 24.62

15 Karnataka 535.1 68.37 12.78

  Total 8951 5974.73  67%

Index

Per cent of fund utilized

Above 80%  

>60-80%  

>40-60%  

Below 40%  

Source: PRANA Portal- Minutes for 16th meeting of Implementation Committee for NCAP, 3 May 2024
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Graph 2: State-wise status of fund utilization (in %) under NCAP and XV-FC, FY 
2019–20 to 2023–24
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CITY-WISE FUNDING STATUS AND UTILIZATION
City-wise detailed information on the financial status and utilization of funds for 
47 cities is also provided under NCAP and XV-FC for the FY 2019-20 to 2023–24 
(till date, as on 3 May 2024). This is linked to the funds released to 82 cities under 
NCAP from 2019–24 and to 49 cities under the XV-FC programme from 2020–24 
totaling Rs 6,806.15 crore.

Graph 3: City-wise status of fund utilization for selected cities under NCAP, FY 
2019–20 to 2023–24 (in %) 
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Based on the information available under NCAP funding during FY 2019-24, 
Rishikesh, Ujjain, Guwahati and Korba have utilized over 70 per cent of the funds, 
whereas Anantapur, Delhi, Angul, Kolhapur, Gulbarga and Noida have utilized 
the least—below 40 per cent (till 3 May 2024) (see Graph 3: City-wise status of 
fund utilization (in %) under NCAP, FY 2019–20 to 2023–24). 

Under XV-FC grant during FY 2020-24, Lucknow, Hyderabad and Greater 
Mumbai show over 70 per cent utilization. Nine cities—Faridabad, Jamshedpur, 
Vijayawada, Nashik, Vasai Virar, Pune, Visakhapatnam, Nagpur and Bangalore—
show less than 40 per cent utilization (till 3 May 2024) (see Graph 4: City-wise 
status of fund utilization (in %) under XV-FC, FY 2020–21 to 2023–24).   

Graph 4: City-wise status of fund utilization (in %) under XV-FC, FY 2020–21 to 
2023–24 
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OVERALL PROGRESS UNDER NCAP FUNDING  
AND XV-FC GRANT
Specific milestones were identified under the NCAP programme to enable cities 
to prepare and implement their clean air action plans. These include preparation 
of city action plans, completion of source apportionment studies, hotspot 
identification, pollution emergency response plan, alignment with Nagar Van 
Yojana, Mission LiFE indicators, setting up of state-level air quality management 
committee, and subsequently ranking based on SVS. 

The available status shows that 131 non-attainment cities have prepared city action 
plans that have also been approved by the CPCB for implementation. Only 49 cities 
have completed the source apportionment studies so far. The original deadline for 
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completion of these studies was 2020. About 120 cities have identified hotspots 
(see Table 3: Physical progress under NCAP/XV-FC, 2023–24). This indicates that 
quite a large number of cities do not have information on the relative contribution 
of different pollution sources to inform their planning and implementation process 
and need to take a best practice approach.  

Table 3: Physical progress under NCAP/XV-FC, 2023–24
Actions Status of completion

National Action Plans 8 Ministries

City Action Plans 131 cities

State Action Plans 24 states

Annual Action Plans 128 cities, 3 awaited

Source Apportionment Studies 49 cities completed, 82 under progress

Hotspot identification 120 cities, 11 under process

Hotspot Action Plans 106 cities, 25 under process

Emergency Response Plans 131 cities

Inclusion of ATS in Action Plan 91 cities

Inclusion of RVSF in Action plan 33 cities

Nagar Van Yojana proposals 64 cities

Mission Life Indicators for FY 23-24 124 cities, 7 awaited

Swachh Vayu Survekshan 2023 131 cities

State Level Air Quality Management Committee (AQMC)/ 
State Level Monitoring Implementation Committee 
(SLMIC), FY 2023–24

Conducted in 22 states, not conducted in 2 states

DLMIC Meetings, FY 2023–34 Conducted in 112 cities, not conducted in 19 cities

Source: Created by CSE, data compiled from various sources.

CONVERGENCE FUNDING
The monitoring and reporting mechanism of the NCAP programme allows cities 
to account for progress under different sectoral funding schemes of the central 
and state governments that have bearing on air quality. These include a wide range 
of funding schemes related to waste management, urban renewal, transport and 
electric mobility. 

This encompasses central schemes such as Swachh Bharat Mission (SBM 2.0) - 
Urban, AMRUT, Smart City Mission for Urban Renewal, SATAT, FAME-II for 
electric vehicles, among others. To this are added the resources from state and 
UT agencies, such as municipal corporations, urban development authorities and 
industrial development authorities. 
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It is estimated that a total of Rs 4,54,230 crore has been allocated through 
convergence by partner ministries.8 This is a combined funding from a diverse 
set of ministries of the Central government for different schemes (see Table 4: 
Convergence of Central schemes for funding of clean air action in NCAP cities). 
Several of these schemes such as SBM 2.0 for waste management have also set 
sectoral targets and mandates that further reinforce action in cities. 

Against this broad framework of funding strategy, it is necessary to understand the 
performance-linked funding and how this has influenced clean air action in cities.
 

Table 4: Convergence of Central schemes for funding clean air action in NCAP cities
Central schemes Sector Status of implementation in 131 

NCAP cities

Funds allocated 

(as on 30 

January 2024)

Timeline Responsible 

agency

SBM 2.0 Waste 
management

1.  Setting up of solid waste 
management processing facilities

•	 Out of 131 cities, action plans of 
105 cities approved for setting 
up of 100% waste processing 
facilities (Coverage in NCAP cities: 
105/131)

2.  Remediation of all legacy waste 
dumpsites in all cities

•	 Action plans of 76 cities approved 
to remediate 978 MT of legacy 
waste, 38 cities reported no 
requirement (Coverage in NCAP 
cities: 114/131)

Rs 3,73,127 
crore (SBM 
2.0 + Smart 
City Mission + 
AMRUT)

FY 
2021–26

MoHUA

3.  Procurement of mechanical road 
sweepers in 131 NCAP cities and 
21 cities with more than 5-lakh 
population 

•	 Action plans of 82 cities approved 
to procure 472 sweepers 
(Coverage in NCAP cities: 112/131)

4.  C&D waste management in 131 
NCAP cities & 21 cities with more 
than 5-lakh population

•	 Action plans of 52 cities approved 
to setup 6,228 TPD capacity and  
47 cities reported with setting up 
of small depots (Coverage in NCAP 
cities: 99/131)
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Central schemes Sector Status of implementation in 131 

NCAP cities

Funds allocated 

(as on 30 

January 2024)

Timeline Responsible 

agency

Smart City 
Mission

Urban transport Out of 131 NCAP cities, 47 smart 
cities have created the Integrate 
Command Control Centres (ICCC) 
and 17 of these ICCCs are linked 
to environmental and air quality 
sensors. (Coverage in NCAP cities: 
47/131)

There are 21 NCAP cities that have 
an 845-km operating metro network, 
and about 908 km are under 
construction.

Government of India launched “PM-
eBus Sewa Scheme” on 16 August 
2023 with the aim to augment bus 
operations by deployment of 10,000 
electric buses on PPP model. Of the 
131 NCAP cities, 83 cities are eligible 
for this programme.

FY 2015–
16 to FY 
2019–
2020, 
extended 
till 2024

MoHUA

AMRUT Water supply, 
sewerage 
connection, 
green spaces, 
parks and NMT 

Out of 131 NCAP cities, 106 cities 
have committed to 728 parks and 
green space projects of Rs 616.38 
crore.

For NMT, 16 cities have taken up 74 
projects worth Rs 483.71 crore.
Action plans for green space creation 
and water body regeneration have 
been submitted.

(Coverage in NCAP cities—AMRUT 
1.0: 106/131 & AMRUT 2.0: 
131/131cities

FY 2021–
22 to 
2025–26)

MoHUA

Vehicle 
Scrapping Policy

Vehicle 
Scrapping and 
phase-out of old 
vehicles

Infrastructure development: 91 cities 
have approved the inclusion of ATS 
in action plans, while 33 cities have 
authorized the inclusion of RVSF in 
action plans (as on January 2024).

Scrapping of vehicles: 8,800+ 
vehicles scrapped till date (Private 
vehicles: 5,800+ and Government 
vehicles: 3,074)

3,900+ additional government-
owned vehicles in the process of 
auction for scrapping. 

Rs 10,000 crore Started in 
2021

MoRTH
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Central schemes Sector Status of implementation in 131 

NCAP cities

Funds allocated 

(as on 30 

January 2024)

Timeline Responsible 

agency

Sustainable 
Alternative 
Towards 
Affordable 
Transportation 
(SATAT), City 
Gas Distribution 
Network, PMUY, 
GOBARdhan

Use of natural 
gas in industry, 
vehicles and 
as a cooking 
fuel and set 
up 5,000 
Compressed 
Bio-Gas (CBG) 
production 
plants

Petroleum and Natural Gas 
Regulatory Board (PNGRB) has 
approved the establishment of CGD 
networks in 127 out of 131 cities. 
Out of the 127 cities authorized, CGD 
activities commenced in 10 cities.
 
Of the 131 NCAP cities, 80.35 lakh 
PNG connections, 2,578 CNG stations 
and 21 CBG plants are operational in 
14 cities, while the remaining 29 are 
planned for 15 cities.

The target of supplying 8 crore LPG 
connections has been accomplished. 
One crore more LPG connections will 
be made available under PMUY in 
order to expand LPG coverage (as on 
04.05.2023).

Rs 9,670 crore October 
2018 to 
2023–24

MoPNG

FAME II To promote 
electric vehicle 
and affordable 
& environment 
friendly public 
transportation

914,524 consumer electric vehicles 
were sold in India under the FAME 
II program as of 02.03.2023. Up 
till March 2023, a total of 3,738 
e-buses have been approved under 
FAME II, and 2,435 of those have 
been delivered to different states. 
Therefore, a total of (3,738+3,472) 
7,210 e-buses will eventually be 
deployed in several states under the 
FAME II initiative.
Achievements of FAME II (as on 
02.03.2023):
•	 Total no. of vehicles supported: 

936,801
•	 Fuel saved: 260,845,657 litres
•	 CO2 reduction: 377,517,832 kg
•	 Public and shared transportation 

for higher capacity utilization

Rs 55,938 Cr Extended 
up to July 
2024

Ministry 
of Heavy 
Industries 
(MHI)

National Mission 
on Biomass 

Conversion 
of biomass to 
power in an eco-
friendly manner 
to reduce the 
carbon footprint 
of thermal 
power plants 

MoEFCC has mandated the use of 
minimum 5% of biomass in thermal 
power plants located in NCR and 
adjoining areas.

97,635 MT of biomass has been used 
by 41 units with capacity of 55,590 
MW. Procurement of 1,192.64 lakh 
MT of biomass has been initiated and 
is at various stages of procurement 
process in several TPPs.

Rs 1,300 Cr FY 
2021–22 
up to FY 
2025-26

MoP
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Central schemes Sector Status of implementation in 131 

NCAP cities

Funds allocated 

(as on 30 

January 2024)

Timeline Responsible 

agency

Installing 
flue-gas 
desulphurization 
and pollution 
control measures

To install FGD in 
thermal power 
plant to reduce 
emissions

The implementation of pollution 
control equipment and FGD in 75 
thermal power plants (23,489 MW) 
in 13 NCAP cities to meet new 
emission norms. So far, 7 units with 
capacity of 2,080 MW have installed 
FGD and remaining are at various 
stages.

Extended 
up to 2027

MoP

Nagar Van 
Yojana

To increase the 
green cover by 
creating Nagar 
Van and Nagar 
Vatika

64 NCAP cities have submitted the 
proposals under Nagar Van Yojana 
and 335 Nagar Van/Vatika projects 
have been approved till date.

Rs 895 Cr 2020–26 MoEFCC

National 
Bio Energy 
Programme

Waste to energy 
programme 
and biogas 
programme

Setting up bioenergy projects such as 
biogas, bio-CNG, power from urban 
and rural areas in NCAP cities

Rs 858 Cr FY 2021–
22 to 
2025–26

MNRE

Total allocated fund Rs 4,54,230 

crore

Source: Compiled by CSE. Data based on: 
1. PRANA Portal: Minutes of 2nd meeting of National Apex Committee under NCAP, MoEFCC, 11 April 2023 
2. PRANA Portal: Minutes of 3rd meeting of National Apex Committee under NCAP, MoEFCC, 8 February 2024
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SECTION 2: Evolving metrics for 
performance-linked funding 

Since the inception of the programme, the metrics and methods adopted for 
the assessment of the clean air performance of cities have changed and evolved 
continuously across all the three subsets of the programme: i) Cities that qualify 
only for the NCAP funding from the MoEFCC, ii) Cities that qualify only for XV-FC 
grant, and iii) SVS ranking introduced in 2022 that applies to all cities. 

It is therefore important to understand both the common grounds as well as the 
variable factors in the evolving metrics. 

SCORING AND RANKING BASED ON PERFORMANCE OF 
THE NCAP CITIES AND XV-FC CITIES
The method of assessment adopted for the 82 NCAP cities and for the 42 XV-FC 
cities are different and have evolved differently over time (see Figure 1: Evolving 
methods of performance assessment for NCAP and XV-FC cities from 2020–21 to 
2022–23). The detailed method of performance assessment, scoring and ranking 
of cities that have evolved over the years for the NCAP cities and XV-FC cities are 
outlined in Annexure 1.  
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Figure 1: Evolving methods of performance assessments for NCAP and XV-FC cities from 
2020–21 to 2022–23

City Performance 
Assessment, 2020-21

City Performance 
Assessment, 2021-22

ASSESSMENT 1: CPCB assessment for FY 2020-21 (1 April 2020 to 31 August 2021, extended due to COVID)

ASSESSMENT 2: CPCB assessment for FY 2021-22 (1 April 2021 to 31 March 2022)

City Performance 
Assessment, 2022-23, 
based on population 
category and 8 
sector-wise air quality 
parameters

NCAP cities: Evaluation of cities based on 3 parameters (A, B and C)

1.	 Parameter A: Strengthening of the pollution monitoring mechanism
2.	 Parameter B: Source–wise cause analysis for air pollution
3.	 Parameter C: Progress on action plan and compliance of statutory guidelines/rules

XV-FC cities: Evaluation of cities based on 4 parameters (A, B, C and D)

1.	 Parameter A: Strengthening of the pollution monitoring mechanism
2.	 Parameter B: Source–wise cause analysis for air pollution
3.	 Parameter C: Progress on action plan and compliance of statutory guidelines/rules
4.	 Parameter D: Quantification and evaluation of air quality improvement, includes:

a.	 Reduction in particulate matter (PM10)
b.	 Frequency of exceedence in AQI levels

NCAP cities: Evaluation of cities based on the 4th parameter (Parameter D: Quantification and 
evaluation of air quality improvement), includes-
1.	 Reduction in annual average PM10 concentration

Timeframe: Base year to current year (2019-20 to 2021-22)

XVFC cities: Evaluation of cities based on the 4th parameter (Parameter D: Quantification and 
evaluation of air quality improvement), includes-
1. 	 Reduction in annual average PM10 concentration

2. 	 Increase in good days (AQI <200)

Timeframe: FY 2020-21 to 2021-22

Population category: 
1.	 Category 1: Population 10 lakhs & above (No. of cities: 47)

2.	 Category 2: Population 3-10 lakhs (No. of cities: 44)

3.	 Category 3: Population under 3 lakhs (No. of cities: 40)

*Population 2011 census

Air quality parameters sector-wise:
1. 	 Biomass & Municipal Solid Waste burning (20% weightage)

2. 	 Road dust (20% weightage)

3. 	 Dust from Construction & Demolition Waste (5% weightage)

4. 	 Vehicular Emissions (20% weightage)

5. 	 Emissions from Industries (20% weightage)

6. 	 Other Emissions (10% weightage)

7. 	 IEC activities/Public Awareness (2.5% weightage)

8. 	 Improvement in PM10 concentrations (2.5% weightage)

ASSESSMENT 3: “Swachh Vayu Survekshan” 2022 onwards

Source: 

Assessment 1: 5th meeting of steering committee of National Clean Air Programme (NCAP), 5 August 2022

Assessment 2: 2nd Meeting of Apex Committee National Clean Air Programme (NCAP), MoEFCC, 15 March, 2023

Assessment 3: Swachh Vayu Survekshan report, 2023

National Clean Air Programme_Assessment and Review.indd   46National Clean Air Programme_Assessment and Review.indd   46 16/07/24   11:37 AM16/07/24   11:37 AM

97 1781



47

Assessment 1, 2020–21

Metrics for 82 NCAP cities: In FY 2020–21, evaluation of city performance was 
based on three parameters: Strengthening of the pollution monitoring mechanism, 
source-wise cause analysis for air pollution, and progress on action plan and 
compliance of statutory guidelines/rules (see Annexure 2). 

The scoring of cities considered the FY 2019–20. In the first assessment, 40 
per cent weightage was given to the preparation of clean air action plans and 
60 per cent to the three parameters (strengthening of the pollution monitoring 
mechanism, source-wise cause analysis for air pollution, and progress on action 
plan and compliance with statutory guidelines). The PM10 and AQI data was not 
considered during the first year of assessment (see Table 5: Criteria for assigning 
score to NCAP cities).

Table 5: Criteria for assigning score to NCAP cities
Activities Score

Preparation of City Micro Action Plan as per CPCB specified modal format 40

Performance assessment based on parameters A, B and C
1.	 Strengthening of the pollution monitoring mechanism: 20 marks
2.	 Source-wise cause analysis for air pollution: 20 marks
3.	 Progress on action plan and compliance of statutory guidelines/rules: 20 marks

60

Total 100

Source: Amendments in guidelines for release and utilization of funds under NCAP, MoEFCC, 25 August 2022

Metrics for 42 XV-FC cities: During the first assessment year of FY 2020–21, 
the performance of 42 XV-FC cities was evaluated using four parameters: 
Strengthening of the pollution monitoring mechanism, source-wise cause 
analysis for air pollution, progress on the action plan and compliance of statutory 
guidelines/rules, and quantification and evaluation of air quality improvement.9 
The additional parameter was the trend in PM10 concentration (see Annexure 2). 

The assessment has been done for the FY 2019–20 to 2020–21. The scores 
were attributed by allocating 30 per cent of the total weight to three parameters 
(strengthening of the pollution monitoring mechanism, source-wise cause analysis 
for air pollution, progress on the action plan and compliance of statutory guidelines/
rules) and 70 per cent to the quantification of improvements in air quality. The 
reduction in PM10 concentration from the previous year to the current year and 
the increase in good days (AQI) were considered to assess the cities (see Table 6: 
Criteria for assigning scores to XV-FC cities).
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Table 6: Criteria for assigning scores to XV-FC cities
Activities Score

Parameter A: Strengthening of the pollution monitoring mechanism 10

Parameter B: Source-wise cause analysis for air pollution 10

Parameter C: Progress on action plan and compliance of statutory guidelines/rules 10

Parameter D: Quantification and evaluation of air quality improvement 70

Total 100

Source: Operational guidelines for implementation of the recommendation on ULB grants, XV-FC, 10 August 2021

The evaluation could not be comprehensive in the first year. As per the minutes of 
the third meeting of the steering committee of the National Clean Air Programme, 
September 2021, 125 cities had got their city action plans approved and only 58 
cities had submitted their micro action plans. Only 12 cities had completed source 
apportionment studies, 72 cities were in progress and 42 were still in tendering 
stage. Several cities were still in the stage of evaluation and seeking approval. 
There was delay in fund disbursement due to COVID-19.  

CPCB was able to prescribe the format to cities for preparation of micro action 
plans only in April 2021. This was insufficient time to record the sector-wise 
actions and their implementation. The cities could not make timely submissions. 

There was uncertainty over the city evaluation method. All 131 cities were not on 
the same page as more than half of them had not yet prepared their annual action 
plans and source apportionment studies. They had not uploaded information on 
the PRANA dashboard.  

Assessment 2, 2021–22 

Metrics for 82 NCAP cities: During 2021–22, the cities were evaluated based on 
only one parameter: ‘Quantification of improvement in air quality’. Assessment 
was done based on comparison of the base year and the current year (2019–20 
and 2021–22). Data from the base year FY 2019–20 and FY 2021–22 for annual 
average PM10 concentrations was compared and integrated with the daily mean 
data from stations that include manual and continuous monitoring. 

The scoring of NCAP cities uses a performance factor. The performance factor 
is computed to compare the actual reduction in PM10 concentration with the 
targeted reduction during the assessment year. Cities that achieve higher PM10 
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reductions against the targets get a score above 100. Cities that show reduction in 
PM10 of 40 per cent or more are classified as the best performers. Those with less 
than 40 per cent improvements are classified as the least performers. 

If cities get higher PM10 reduction against the given target, they score above 
100 and are eligible for the full amount under performance-based incentives. If 
the PM10 reduction is as per the target, they score 100 and they are eligible for 
allocation. If there is no reduction against the given target or there is negative 
reduction the score is zero and cities lose funding10 (see Table 7: Performance 
factor method to evaluate NCAP cities). 

The performance factor for cities is calculated to compare the actual reduction 
in PM10 concentration against the targeted reduction during the assessment 
year. For instance, in 2019–20, the PM10 level in Nellore city was 67µg/m3 which 
reduced to 55 µg/m3 in 2021–22. Thus, it was reduced by 12 µg/m3 against the city 
target of 3 µg/m3. Therefore, the performance factor of the city was (100x12/3) 
400 (see Annexure 3 and Annexure 4).

Table 7: Performance factor method to evaluate NCAP cities
Performance factors of 82 NCAP cities

Scoring basis Score assigned to city Fund allocation

Higher PM10 reductions against the 
given target

Above 100 Eligible for performance-based incentives

PM10 reduction against the given 
target 

100 Eligible for performance-based allocation

No reduction in PM10 or negative 
reduction 

0 No grant 

Source: Amendments in guidelines for release and utilization of funds under NCAP, MoEFCC, 25 August 2022

As per the assessment of 2022–23, 18 cities scored more than 100 and were 
among the best performing cities. These included Srinagar, Gorakhpur, Durgapur, 
Moradabad, Firozabad, Bareilly, Raebareli, Thoothukuddi, Haldia, Silchar, 
Nalgonda, etc. About 53 cities scored below 40 and were among the least 
performing cities. These included Delhi, Chandigarh, Jammu, Noida, etc. (see 
Table 8: Scoring of NCAP cities, 2022–23).
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Table 8: Scoring of NCAP cities, 2022–23 
Performance 

score

No. of 

cities
Cities

>100 18
Srinagar, Gorakhpur, Durgapur, Moradabad, Bareily, Firozabad, Gulbarga, Raebareli, 
Nalagarh, Thoothukuddi, Haldia, Silchar, Nalgonda, Kalinga Nagar, Brynihat, Dera 
Baba Nanak, Kohlapur, Raebareli

>80-100 7 Nalbari, Jalandhar, Parwanoo, Sibsagar, Latur, Khanna, Dehradun 

>60-80 2 Ujjain, Patiala

>50-60 1 Naya Nangal

>40-50 1 Rajahmundry

Below 40 53

Delhi, Chandigarh, Jhansi, Jammu, Noida, Hubli Dharwad, Sangli, Guwahati, 
Rourkela, Cuttack, Bhubneshwar, Guntur, Balasore, Kashipur, Udaipur, Nagaon, 
Jalgaon, Davanagere, Dewas, Dimapur, Ongole, Kurnool, Korba, Kadapa, 
Vizianagaram, Gaya, Eluru, Srikakulam, Gajraula, Angul, Baddi, Anpara, Gobindgarh, 
Dera Bassi, Sangareddy, Paonta Sahib, Jalna,, Chandrapur, Akola, Damtal, Kala 
Amb, Muzaffarpur, Rishikesh, Kolhapur, Nellore, Amravati, Khurja, Sagar, Sunder 
Nagar, Talcher, Kohima, Solapur

Total 82  

Source: PRANA Portal- Minutes of 13th meeting of implementation Committee on NCAP, 26 June 2023

Performance-based incentives for 82 NCAP cities, 2021 onwards: Cities 
with scores higher than 100 have been considered for incentive grants from 
undistributed grants. The leftover funds are distributed to cities which score 
above 100 in proportion to their score above 100 multiplied by their percentage 
allocation (fund allocation ratio). The additional allocation will not be more than 
their annual allocation.11

In 2023–24, about 27 NCAP cities received incentive grants based on their 
performance in FY 2022–23. These cities were Ongole, Nellore, Nalagarh, Sunder 
Nagar, Srinagar, Gulburga, Sagar, Latur, Kolhapur, Amravati, Byrnihat, Kohima, 
Talcher, Kalinga Nagar, Naya Nangal, Pathankot/DeraBaba, Tuticorin, Nalgonda, 
Raebareli, Khurja, Firozabad, Bareily, Gorakhpur, Muradabad, Dehradun, Haldia 
and Durgapur. 

Metrics for 42 XV-FC cities: The performances of 42 XV-FC cities were evaluated 
using two parameters—reduction in particulate matter and increase in good days 
as per AQI (see Annexure 5). Average PM10 concentration and AQI days for FY 
2021–22 were compared with data from the previous year, i.e., FY 2020–21. For 
this purpose, daily average data of manual as well as continuous monitoring 
stations were considered. The average annual PM10 concentration was calculated 
after removing 2 per cent outliers for both years for comparison of values.12 

National Clean Air Programme_Assessment and Review.indd   50National Clean Air Programme_Assessment and Review.indd   50 16/07/24   11:37 AM16/07/24   11:37 AM

101 1785



51

The scoring of 42 XV-FC cities has been done as per the performance factor. The 
performance factor was computed based on the reduction in annual average PM10 
concentration (≤250 µg/m3) and increase in good days (AQI<200). The cities that 
demonstrate higher reductions in PM10 concentration (15 per cent and above) 
and greater improvement in good days (15 per cent and above) obtain scores of 
100. The cities that demonstrate lower improvement in PM10 concentration and 
good days get scores of 25.

For first and second instalments, Utilization Certificates of minimum 60 per cent 
of the total funds released in the preceding year (2020–21) were required. In the 
second instalment, this changed to 40 per cent of the annual allocation of the 
city to be determined on the basis of the score assigned to the city based on the 
performance (see Table 9: Performance factor method to evaluate XV-FC cities).

Table 9: Performance factor method to evaluate XV-FC cities
Sr. 

no.

Reduction (%) in 

annual average PM10 

concentration 

Increase in good 

days (%) 

Performance Factor, 

SD = Score, S*

Per cent of fund based 

on performance score

1 High High 100 100

2 Low High 75 75

3 High Low 50 50

4 Low Low 25 0

Source: PRANA Portal- Minutes of 5th meeting of Steering Committee of National Clean Air Programme (NCAP), MoEFCC, 29 July 
2022

For 42 XV-FC cities, the city-wise distribution of grants for the period 2021–26 is 
based on the population. The grant for year 2022–23 was released based on the 
performance assessment of the year 2021–22.13

During the first assessment of XV-FC cities in 2021–22, Varanasi, Lucknow and 
Allahabad were among the best-performing cities that obtained scores of 100; 
Ghaziabad, Kanpur, Patna, Jodhpur, Faridabad and Dhanbad were among the 
least performing cities to obtain scores of 25, while the remaining 33 cities have 
a score of 75 (see Graph 5: Scoring and performance assessment of XV-FC cities, 
2021–22). 

As per the XV-FC cities assessment in 2022–23, Ahmedabad, Rajkot, Dhanbad and 
Varanasi were the best-performing cities that obtained scores of 100. On the other 
hand, Patna, Faridabad, Gwalior, Vasai-Virar, Ludhiana, Jodhpur, Ghaziabad, 
Lucknow, Meerut and Asansol scored 25 and were the least performing cities. 
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The remaining 26 cities scored 75 and two cities scored 50. (see Table 10: Scoring 
of XV-FC cities, 2022–23 and Graph 6: Scoring and performance assessment of 
XV-FC cities, 2022–23).

Table 10: Scoring of XV-FC cities, 2022–23
Performance 

Score

No. of 

cities 
Cities

100 4 Ahmedabad, Rajkot, Varanasi and Dhanbad 

50 2 Agra and Kanpur 

75 26
Chennai, Trichy, Raipur, Nashik, Vijayawada, Madurai, Bengaluru, Durg Bhilainagar, 
Aurangabad, Nagpur, Pune, Hyderabad, Indore, Visakhapatnam, Kolkata, Jabalpur, 
Kota, Amritsar, Mumbai, Vadodara, Surat, Ranchi, Jaipur, Jamshedpur, Bhopal

25 10
Asansol, Gwalior, Faridabad, Lucknow, Meerut, Ghaziabad, Kanpur, Jodhpur, Patna 
and Vasai-Virar

Total 42  

Source: PRANA Portal- Minutes of 13th meeting of implementation Committee on NCAP, 26 June 2023

Graph 5: Scoring and performance assessment of XV-FC cities, 2021–22
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Graph 6: Scoring and performance assessment of XV-FC cities, 2022–23
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SWACHH VAYU SURVEKSHAN, 2022: DIFFERENT 
METRICS TO EVALUATE CITIES BASED ON POLICY 
MEASURES
In 2022, there was a strategic shift to add another layer of assessment based on the 
level of multi-sectoral action implemented in cities to reduce emissions. Swachh 
Vayu Survekshan was introduced by the MoEFCC to rank cities based on both air 
quality improvement and the level of action implemented and to give cash prize 
to the winning cities. Two assessments have been carried out so far as per the 
“Swachh Vayu Survekshan 2022–23” requirements. 

Assessment 3: Swachh Vayu Survekshan, 2022 onwards
The 131 NCAP cities were ranked in SVS based on population and implementation 
of activities approved under city action plan and air quality in 131 NCAP cities.14 
For this purpose cities are divided into three categories—Category 1: Cities with 
more than 10 lakh population; Category 2: With population between 3 lakh to 10 
lakh; Category 3: With population below 3 lakh (see Table 11: Ranking of cities 
based on population categorization).

This ranking considers eight sectors for implementation of action as per the 
action plan that include biomass and municipal solid waste, road dust, dust 
from construction and demolition, emissions from vehicles and industries, other 
emissions, public awareness activities, and improvement in PM10 concentration. 
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Table 11: Ranking of cities based on population categorization
Category No. of cities Population

Category 1 47 cities Above 10 lakh plus population (5 NCAP funded cities are also 
Million Plus cities (MPCs) apart from 42 MPCs under XV-FC)

Category 2 44 cities Above 3 to 10 lakh population

Category 3 40 cities Under 3 lakh population

*Population 2011 Census

Source: Revised Guidelines for Ranking of Cities under NCAP for FY 2022–23 to 2025–26, Swachh Vayu Survekshan, MoEFCC, 2023

Cities have been ranked based on performance assessments for the applicable 
financial year. Specific weightage has been assigned for taking control measures 
in eight identified sectors. The sectors assigned the highest weightage (20 per 
cent) include biomass and municipal solid waste burning followed by road dust, 
vehicle emissions and industrial emissions. Only 2.5 per cent of the weight is 
given to improving PM10 concentrations and public awareness campaigns, 
whereas dust from C&D waste is given a 5 per cent weightage (see Table 12: 
Sector-wise specific weightage).

Table 12: Sector-wise specific weightage 

Sr. no. Sector

Category 1 Category 2 Category 3

>10L Population 

cities (in %)

3-10 L Population 

cities (in %)

< 3 L population 

cities (in %)

1
Biomass and municipal solid 
waste burning

20 20 20

2 Road dust 20 20 25

3
Dust from construction and 
demolition waste

5 5 5

4 Vehicular emissions 20 20 15

5 Emissions from industries 20 15 15

6 Other emissions 10 15 15

7 IEC activities/public awareness 2.5 2.5 2.5

8
Improvement in PM10 
concentrations

2.5 2.5 2.5

Source: Revised Guidelines for Ranking of Cities under NCAP for FY 2022-23 to 2025-26, Swachh Vayu Survekshan, MoEFCC, 2023

During the 2023 assessment, under the population category 1 (cities above 10 
lakh population), Indore came in first, followed by Agra and Thane. In population 
category 2 (cities between 3 to 10 lakh population), Amravati ranked first, followed 
by Moradabad and Guntur. In the third population category (cities under 3 lakh 
population), Parwanoo was the top scorer, followed by Kala Amb and Angul (see 
Table 13: Swachh Vayu Survekshan: Results of 2022 and 2023).
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Table 13: Swachh Vayu Survekshan: Results of 2022 and 2023

Swachh Vayu Survekshan: FY 2022 and 2023 results (FY 1 April to 31 March 2022)

Category Rank Top ranking cities, 2022 Top ranking cities, 2023 Award cash 

prize (Rs in 

crores) for FY 

2022

Category 1: 
Population above 
10 lakh

1st Lucknow, Uttar Pradesh Indore, Madhya Pradesh 1.50

2nd Prayagraj, Uttar Pradesh Agra, Uttar Pradesh 1.00

3rd Varanasi, Uttar Pradesh Thane, Maharashtra 0.50

Category 2: 
Population 3 to 
10 lakh

1st Moradabad, Uttar Pradesh Amravati, Maharashtra 0.75

2nd Firozabad, Uttar Pradesh Moradabad, Uttar Pradesh 0.50

3rd Amravati, Maharashtra Guntur, Andhra Pradesh 0.25

Category 3: Under 
3 lakh population

1st Dewas, Madhya Pradesh Parwanoo, Himachal 
Pradesh

0.375

2nd Sunder Nagar, Himachal 
Pradesh

Kala Amb, Himachal 
Pradesh

0.25

3rd Nalagarh, Himachal Pradesh Angul, Odisha 0.125

Source: Swachh Vayu Survekshan, 2023 

Swachh Vayu Survekshan has provided detailed guidelines on the nature of 
interventions required for scoring. This can be a third-party assessment. The 
submissions of information from cities need to be signed by the ULBs or SPCBs. 
It is however not possible to assess the scope and depth of action implemented by 
the cities to understand what is winning. The details of the action are self-reported 
by the cities on the PRANA portal. This information is not publicly accessible. 
Even though this ranking of cities is based on the action, lack of transparency is a 
hindrance in creating a learning curve for other cities. 

Some of the indicators will require improved framing and more explicit alignment 
with the guidance framework and service-level benchmarks developed by the 
respective ministries. Otherwise, they will not be able to influence the direction 
and scale of change needed for improvement in air quality.
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ASSESSMENT FRAMEWORK PROVIDED BY THE SWACHH VAYU 
SURVEKSHAN 
Here is the snapshot of the indicators outlined for the assessment framework for 47 cities with 
more than 10 lakh population. About 200 marks have been distributed across the indicators. The 
scoring is done according to the following slabs:  > 80 to 100%; >60 to 80%; >40 to 60%; >20 to 
40%; >10 to 20% 

The individual indicators for each sector can be grouped as follows: 

Waste management: Per cent of waste (including plastic and C&D) generated and collected and 
processed, and per cent of legacy waste processed. 

Road dust: Percentage of all types of roads maintained/pothole-free roads; pavements made 
against total length of road shoulders; roads metalled against total length of unmetalled roads; area 
covered by greenbelt against total area/road length to be greened including along roadsides and on 
dividers; road length swept including through mechanical road sweepers; construction sites where 
the guidelines for dust mitigation were compiled as per the CPCB guidelines. 

Vehicles and transport: Monitoring of PUC for vehicles and data on compliances, number 
of vehicles monitored vis-a-vis registered vehicles. Adequate number of PUC testing centres; 
percentage of PUC testing centres integrated with centralized servers; registered vehicles with 
PUC certificate. Number of fuel stations inspected for fuel adulteration.

Public transport: Public transport infrastructure (per one lakh population)

E-mobility: Registered vehicles (e-buses, 3-wheelers, 2-wheelers, 4-wheelers, etc.); EV charging 
infrastructure in the city (Develop charging infrastructure for EVs as per the growth of EV).

Industry: Percentage of Online Continuous Emission Monitoring Systems (OCEMS) with respect to 
total number of industries; industrial clusters complying with emission norms; industries shifted to 
clean fuel; brick kilns shifted to zigzag including within 10 km from sides of the ULB limits.

Household fuel: Percentage of houses covered under LPG/PNG scheme; percentage of wards 
covered under door-to-door collection facility

Electricity supply 

Awareness and outreach: Public grievances redressal system: percentage of air pollution related 
complaints resolved against registered; advertisements on Dos and Don’ts on social media, each 
on X, Facebook, Instagram, and also permanent displays on departments’ websites; percentage of 
houses covered for door-to-door campaign (segregation of waste at source, etc.); percentage of 
schools covered for awareness programmes

Improvement in PM 10 concentration: Integrated value of NAMP & CAAQMS on a year-on-year 
basis, i.e., improvement in past 1 year. NAAQS or National Ambient Air Quality Standards for PM10 
= 60 µg/m3
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Cities ranking high in action under Swachh Vayu Survekshan do 
not match with cities scoring high in air quality improvement 
under XV-FC and NCAP
Given the constantly evolving metrics for NCAP cities and XV-FC cities, it becomes 
difficult to compare the performance of all cities based on common metrics. It also 
becomes challenging to correlate the air quality improvement in one city and level 
of action in others.  

It is very difficult to establish relations between the cities that have been ranked 
high on the basis of PM10 reduction and those which have been ranked high 
for implementing more measures. The two do not always match (see Table 14: 
Ranking of cities in Swachh Vayu Survekshan compared to ranking in XV-FC 
and NCAP). 

A comparison of the performance of cities under the three verticals—SVS, NCAP 
and XV-FC—in 2022–23 provides an interesting insight (see Annexure 6). For 
instance, in 2022–23, Indore, Srinagar, Bhopal and Trichy that ranked best in the 
population category of more than 10-lakh population, are also among the best 
in NCAP and XV-FC.  Similarly, among the cities with 3 to 10 lakh population, 
Moradabad, Firozabad, Ujjain and Bareily are at the top under SVS and NCAP. 
Among the cities with less than 3 lakh population, Parwanoo and Raibareli are 
also at the top ranks. Thus, as per the two sets of official rankings, these cities 
match action with PM10 improvement. 

However, there are several other cities that have performed well and are in the 
top rank under the SVS programme for implementing the policy measures but 
they are at the bottom rank for reducing PM10 levels under the NCAP and XV-FC 
verticals. Cities like Agra, Ghaziabad, Jabalpur and Meerut have performed well 
under SVS for taking action, but they have performed poorly for reducing PM10 
levels under the NCAP programme. Delhi ranked nine under SVS for taking action 
but is at the bottom scoring zero under NCAP assessment of PM10 improvement. 
Similarly, Amravati, Guntur and Rajahmundry are best performers under SVS 
but at the bottom scoring zero under NCAP assessment. Among the smaller cities, 
Kala Amb, Angul and Talcher are the best performers under the SVS  for taking 
action in their respective categories, but are at the bottom under NCAP category 
for reducing PM10 (see Annexure 6). 

Thus, the city noted for more action may not necessarily show improvement in 
PM10 levels. Therefore, the system is not helping to convey the scale of action 
needed in each sector to make a difference to the air quality. There is no system of 
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putting out the quantitative and qualitative detail of the action in the public domain. 
It is therefore not possible to assess the adequacy of the action and the potential 
impact of the action on air quality. As part of the performance assessment, there is 
no system of estimating emissions reduction to correlate with the air quality gains. 

To avoid the risk of attributing success to the annual changes in PM10 levels due 
to meteorological and atmospheric changes, it is necessary to convey the scale and 
nature of action contributing to the air quality changes. 

This clearly requires rethinking about the overall metrics for performance grant 
and finding ways of incentivizing real action on ground. It is necessary to put out 
the details of action as per the indicators provided by the SVS. That can help to 
assess the adequacy and scale of action that can make a difference to air quality.   

Table 14: Ranking of cities in Swachh Vayu Survekshan compared to ranking in XV-FC and NCAP 
Best performing cities Least performing 

cities under different 
assessments
(Several best performing 
cities under Swachh 
Vayu Survekshan fall in 
this category)

Swachh Vayu Survekshan (Based on sector-wise 
activities & PM10 data)

XV-FC, 2022-2023 (Based on PM10 
& AQI data)

NCAP, 2022-2023 (Based on 
PM10 data)

Population-
wise category

2022 2023 2022 2023 2022 2023 2023

Category 
I- Above 10 
lakh plus 
population

Lucknow 
(Rank 1)

Indore (Rank 1) Allahabad (100) Ahmedabad 
(100)

Sunder Nagar 
(733)

Byrnihat (1120) Least performing cities 
under NCAP –

Delhi, Chandigarh, 
Jhansi, Jammu, Noida, 
Hubli Dharwad, Sangli, 
Guwahati, Guntur, 
Rourkela, Cuttack, 
Angul, Talcher, Dewas, 
Bhubneshwar, Nellore, 
Guntur, Sunder Nagar, 
Kala Amb, Sagar, 
Paonta Sahib, Jhansi, 
Rishikesh, Balasore, 
Kashipur, Udaipur, 
Chitoor, Nagaon, Jalgaon, 
Davanagere, Dimapur, 
Ongole, Kurnool, Korba, 
Kadapa, Vizianagaram, 
Gaya, Eluru, Srikakulam, 
Gajraula, Baddi, Anpara, 
Gobindgarh, Dera Bassi, 
Sangareddy, Jalna, 
Chandrapur, Akola, 
Damtal,  Muzaffarpur, 
Sangli, Solapur, Guwahati, 
Baddi, Kohima

Prayagraj 
(Rank 2)

Agra (Rank 2) Lucknow (100) Rajkot (100) Latur (625) Nalgonda (567)

Varanasi 
(Rank 3)

Thane (Rank 3) Varanasi (100) Varanasi (100) Solapur (620) Thoothukudi 
(350)

Srinagar (Rank 4) Dhanbad (100) Naya Nangal 
(567)

Silchar (350)

Bhopal (Rank 5) Jaipur (75) Chennai (75) Talcher (500) Bareily (346)

Trichy (Rank 6) Kota (75) Trichy (75) Gorakhpur 
(445)

Durgapur (288)

Vadodara (Rank 
7)

Vijaywada (75) Raipur (75) Amravati (440) Gulburga (275)

Ahmedabad 
(Rank 8)

Raipur (75) Nashik (75) Nalagarh (414) Srinagar (214)

Delhi (Rank 9) Ahmedabad (75) Vijayawada (75) Nellore (400) Haldia (200)

Mumbai (Rank 10) Rajkot (75) Madurai (75) Thoothukudi 
(400)

Firozabad (194)
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Best performing cities Least performing 
cities under different 
assessments
(Several best performing 
cities under Swachh 
Vayu Survekshan fall in 
this category)

Swachh Vayu Survekshan (Based on sector-wise 
activities & PM10 data)

XV-FC, 2022-2023 (Based on PM10 
& AQI data)

NCAP, 2022-2023 (Based on 
PM10 data)

Population-
wise category

2022 2023 2022 2023 2022 2023 2023

Category 
II- Above 3 
to 10 lakh 
population

Moradabad 
(Rank 1)

Amravati (Rank 
1)

Surat (75) Bengaluru (75) Moradabad 
(384)

Moradabad 
(168)

Firozabad 
(Rank 2)

Moradabad (Rank 
2)

Vadodara (75) Durg Bhilainagar 
(75)

Firozabad (383) Kalinga Nagar 
(167)

Amravati 
(Rank 3)
 
 
 
 
 
 
 
 

Guntur (Rank 3) Jamshedpur (75) Aurangabad (75) Anantapur (367) Gorakhpur (152)

Firozabad (Rank 
4)

Ranchi (75) Nagpur (75) Raebareli (345) Nalagarh (114) Least performing cities 
under XV-FC-
Agra, Asansol, Gwalior, 
Faridabad, Lucknow, 
Meerut, Ghaziabad, 
Kanpur, Jodhpur, Patna 
and Vasai-Virar

Ujjain (Rank 5) Bengaluru (75) Pune (75) Khurja (335) Raebareli (110)

Bareily (Rank 6) Bhopal (75) Hyderabad (75) Kohima (325) Jalandhar 
(100)

Jhansi (Rank 7) Gwalior (75) Indore (75) Gajraula (363) Latur (100)

Navi Mumbai (8) Indore (75) Visakhapatnam 
(75)

Srinagar (275) Nalbari (100) Least performing cities 
under Swachh Vayu 
Survekshan, 2023-

Category 1 (Above 
10 lakh population)- 
Kolkata, Jodhpur, Asansol, 
Amritsar, Chennai, Ranchi, 
Kota, Auranganad, 
Gwalior, Jamshedpur, 
Howrah, Madurai, 
Faridabad

Category II (3 to 10 lakh 
population)- Ulhasnagar, 
Akola, Jalgaon, 
Devanagere, Sangli, 
Jalandhar, Guwahati, 
Jammu, Patancheruvu

Category III (Under 
3 lakh population)- 
Byrnihat, Thoothukudi, 
Jalna, Dera Bassi, Kohima

Sagar (Rank 9) Jabalpur (75) Kolkata (75) Rishikesh (267) Parwanoo (100)

Cuttack (Rank 9) Aurangabad (75) Jabalpur (75) Cuttack (233) Sibsagar (100)

Rourkela (Rank 
10)

Mumbai (75) Kota (75) Dehradun (223)  

Category III- 
Under 3 lakh 
population

Dewas 
(Rank 1)

Parwanoo (Rank 
1)

Nagpur (75) Amritsar (75) Dewas (200)  

Sunder 
Nagar 
(Rank 2)

Kala Amb (Rank 
2)

Nashik (75) Mumbai (75) Chitoor (200)  

Nalagarh 
(Rank 3)
 
 
 
 
 
 
 

Angul (Rank 3) Pune (75) Vadodara (75) Alwar (188)  

Raebareli (Rank 4) Amritsar (75) Surat (75) Guwahati (167)  

Talcher (Rank 5) Ludhiana (75) Ranchi (75) Akola (133)  

Dewas (Rank 6) Chennai (75) Jaipur (75) Bhubaneswar 
(117)

 

Haldia (Rank 7) Meerut (75) Jamshedpur 
(75)

Bareily (114)  

Vizianagaram 
(Rank 8)

Agra (75) Bhopal (75) Parwanoo (100)  

Paonta Sahib 
(Rank 9)

Asansol (75)   Sibsagar (100)  

Naya Nangal 
(Rank 10)

 Kolkata (75)    Sangareddy 
(100)

 

Source: Compiled by CSE from multiple sources.

Notes: Ranking based on the assigned scores as per different assessments.
1.	 NCAP cities assessment: Performance factor score above 100 (best performing), >80–100 (good performing), >40–80 (average performing) and below 40 (least 

performing)
2.	 XV-FC cities assessment: Performance score between >75–100 (best performing), >50–75 (good performing), >25–50 (average performing) and below 25 (least 

performing)
3.	 Swachh Vayu Survekshan 2023 assessment: 1 to 5 ranking (best performing), 6–20 ranking (good performing), 21–35 ranking (average performing), 35 and above (least 

performing)
Bold text: Best performing under Swachh Vayu Survekshan but least/worst performing under NCAP/XV-FC
Bold Italic text: Best Performing under NCAP/XV-FC but least performing under Swachh Vayu Survekshan
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Lessons from the ongoing 
National Clean Air Programme 
and the way forward

PM10 based performance monitoring shifts focus towards dust 
control
Even though the original NCAP had set the air quality targets for both PM10 and 
PM2.5 reduction, only PM10 is currently considered for assessing the performance 
of cities. PM10 is the coarser fraction of the particles and is largely influenced by 
wind-blown dust. PM2.5, a smaller subset of PM10, comes largely from combustion 
sources and severely impacts health.
 
It is argued that this reliance on PM10 for evaluation is due to the more widespread 
availability of manual monitoring networks and data across cities. Comparatively, 
the capacity to monitor PM2.5 is more limited as the number of continuous 
ambient air quality monitoring (CAAQM) stations capable of generating real-time 
data is still not adequate across cities. 

Currently, all 131 NCAP cities have manual monitors that can generate PM10 data 
under the National Air Monitoring Programme (NAMP). In contrast, about 100 
NCAP cities have CAAQM that can generate real-time PM2.5 data. Nationally, as 
of October 2023, there are 931 manual stations under NAMP and 516 real-time 
CAAQMS. Out of these 512 manual monitoring stations and 344 CAAQM stations 
are in the NCAP cities.  
 
Yet, under Swachh Vayu Survekshan, cities have integrated data from manual 
and real-time monitoring stations for PM10 to assess the improvement on yearly 
basis.15 This practice of combining data from manual and real-time monitors 
requires  scientific assessment.

Nonetheless, all 49 XV-FC cities can immediately adopt PM2.5 as the basis of 
performance evaluation as they are already required to consider improvement in 
PM10 levels as well as the increase in the number of good air days linked to AQI 
for their performance-linked funding. AQI estimation requires data from real-
time monitors. 
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However, to enable this process, CPCB will have to immediately develop and adopt the 
protocol for constructing longer term trends for pollutants based on real-time data. 
Currently, the system exists only for daily AQI estimation based on real-time data.  

In any case, most of the future expansion in the monitoring network will be based 
on real-time monitors. Therefore, integrating them in the compliance framework 
will be critical. In fact, it is said that some cities were not included in the original 
list of the non-attainment cities under the NCAP as they did not have manual 
monitors. For instance, Haryana’s cities do not feature in the non-attainment cities 
list as they did not have manual monitors and data since 2015. Very limited manual 
monitoring in the National Capital Region (NCR) has resulted in identification 
of only four cities as the non-attainment cities that include Ghaziabad, Noida, 
Khurja and Alwar. However, Faridabad has recently been added as a million-plus 
city to the NCAP list.
 
As the PM10 trend is the only benchmark for assessing change, CPCB has 
disaggregated the PM10 reduction target for each city depending on their current 
levels. The city-wise PM10 targets are fixed for the years 2021–22 to 2025–26 for 
90 cities against the base year of 2019–20, expecting maximum reduction with 
best efforts (see Table 15: Classification of cities based on the city-wise targets for 
PM10 reduction recommended by CPCB and Table 16: City-wise targets for PM10 
reduction recommended by CPCB compared to the base year of 2019–20).
 
It may be noted that the average annual PM10 concentration has been calculated 
after removing 2 per cent outliers for both years. 98 percentile has been considered 
to calculate the average annual PM10 and AQI data to represent the air quality 
and reduction in a city.16 It means 2 per cent extreme/worst conditions (7 to 8 
days, out of 365) have not been taken into consideration.
 
It is challenging to independently assess the trend in PM10 concentration based 
on manual monitoring because raw data from the manual monitors is not available 
in the public domain. It is also difficult to ascertain the extent to which the manual 
data is meeting the quality control parameters laid down by the CPCB in terms of 
minimum days of data generation per year (104 days).
 
However, the PRANA portal has reported the PM10 data for all the NCAP cities for 
the year 2022–23. This shows that as per the CPCB target for 2025–26, 24 highly 
polluted cities need to reduce their PM10 concentrations by 30 to 45 per cent. 
But these cities will remain in the critical category even after the target reduction 
of 2025–26 as their PM10 concentrations will still be 1.5 times higher than the 
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permissible limits. These cities include Khurja, Moradabad, Gorakhpur, Delhi, 
Raniganj, Noida, Bareilly, Firozabad, Dehradun, Anpara, Gajraula, Howrah, 
Durgapur, Raebareli, Jammu, Rishikesh, Gobindgarh and Baddi. 

Table 15: Classification of cities based on the city-wise targets for PM10 
reduction recommended by CPCB (base year 2019–20)

Name of the cities No. of 
cities

Expected target to reduce 
PM10 concentration from 
2021–22 to 2025–26 (%)

Gorakhpur, Moradabad, Firozabad, Khurja, Gajraula 5 40–45%

Delhi, Raniganj, Noida, Bareily, , Dehradun, Anpara 6 35–40%

Howrah, Srinagar, Jalandhar, Alwar, Durgapur, Udaipur, Raebareli, Jammu, 
Rishikesh, Kashipur, Gobindgarh, Baddi, Muzaffarpur

13 30–35%

Chandigarh, Rourkela, Guwahati, Jhansi, Cuttack, Bhubaneswar, Kolhapur, 
Ujjain, Amravati, Solapur, Ulhasnagar, Gulburga, Hubli-Dharwad, Barrackpore, 
Khanna, Patiala, Jalna, Chandrapur, Dewas, Badlapur, Nagaon, Patancheruvu, 
Balasore, Thoothukudi, Dimapur, Latur, Nalagarh, Talcher, Kalinga Nagar, Naya 
Nangal, Dera Bassi, Byrnihat, Angul, Sangareddy, Kohima

35 25–30%

Thane, Sangli, Nellore, Guntur, Gaya, Sagar, Haldia, Pathankot/ Dera Baba, 
Vizianagaram, Akola, Srikakulam, Eluru, Devanagere, Ongole, Anantapur, 
Nalgonda, Rajahmundry, Jalgaon, Kurnool, Korba, Chitoor, Navi Mumbai, 
Kadapa, Silchar, Paonta Sahib, Nalbari, Sunder Nagar

27 20–25%

Prwanoo, Sibsagar, Damtal, Kala Amb 4 No target

Total 90  

Source: Compiled by CSE. Data based on PRANA Portal- Amendment in guidelines for the release and utilization of funds under 
NCAP, MoEFCC, 25 August 2022

Table 16: City-wise targets for PM10 reduction recommended by CPCB 
compared to the base year of 2019–20

Sr. 

no.

City/Town Annual 

average 

PM10 (µg/

m3)

Annual 

target given 

by CPCB for 

PM10 (µg/

m3)

Annual 

target given 

by CPCB for 

PM10 levels 

(µg/m3)

Expected 

target 

reduction from 

2021–22 to 

2025–26 (µg/

m3)

Expected 

target 

percentage 

reduction 

(45–20%) 

from 2021–22 

to 2025–26 

Expected 

level of PM10 

in 2025–26 

(µg/m3)

2019-20  

(Base year)

2021-22 2022-23

Population more than 10 lakh

1 Delhi 178 164 151 65 37% 113

2 Howrah 136 127 118 43 32% 93

3 Srinagar 122 114 107 37 30% 85

4 Chandigarh 88 83 79 23 26% 65

5 Thane 74 70 67 18 24% 56
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Sr. 

no.

City/Town Annual 

average 

PM10 (µg/

m3)

Annual 

target given 

by CPCB for 

PM10 (µg/

m3)

Annual 

target given 

by CPCB for 

PM10 levels 

(µg/m3)

Expected 

target 

reduction from 

2021–22 to 

2025–26 (µg/

m3)

Expected 

target 

percentage 

reduction 

(45–20%) 

from 2021–22 

to 2025–26 

Expected 

level of PM10 

in 2025–26 

(µg/m3)

2019-20  

(Base year)

2021-22 2022-23

Population 5–10 lakh

6 Gorakhpur 280 249 222 130 46% 150

7 Moradabad 247 222 200 108 44% 139

8 Firozabad 205 187 170 81 40% 124

9 Noida 203 185 169 79 39% 124

10 Bareily 178 164 151 65 37% 113

11 Dehradun 166 153 141 59 36% 107

12 Jammu 146 136 126 48 33% 98

13 Durgapur 129 121 113 40 31% 90

14 Jalandhar 118 111 104 35 30% 83

15 Rourkela 110 103 97 31 28% 79

16 Guwahati 106 100 94 30 28% 76

17 Jhansi 102 96 90 28 27% 74

18 Cuttack 102 96 90 28 27% 73

19 Bhubaneswar 98 92 87 26 27% 71

20 Kolhapur 90 85 80 23 26% 66

21 Ujjain 88 83 79 23 26% 65

22 Amravati 88 83 79 23 26% 65

23 Solapur 86 81 77 22 26% 64

24 Ulhasnagar 85 81 77 21 25% 63

25 Gulbarga 82 78 74 21 26% 61

26 Hubli-
Dharwad

76 72 68 19 25% 57

27 Sangli 67 64 61 16 24% 51

28 Nellore 67 64 61 16 24% 51

29 Guntur 57 54 52 13 23% 44

Population 1–5 lakh

30 Khurja 236 213 192 101 43% 135

31 Raniganj 174 160 147 63 36% 112

32 Raebareli 152 141 131 51 34% 101

33 Rishikesh 135 126 118 42 31% 92

34 Udaipur 130 121 113 41 32% 89
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Sr. 

no.

City/Town Annual 

average 

PM10 (µg/

m3)

Annual 

target given 

by CPCB for 

PM10 (µg/

m3)

Annual 

target given 

by CPCB for 

PM10 levels 

(µg/m3)

Expected 

target 

reduction from 

2021–22 to 

2025–26 (µg/

m3)

Expected 

target 

percentage 

reduction 

(45–20%) 

from 2021–22 

to 2025–26 

Expected 

level of PM10 

in 2025–26 

(µg/m3)

2019-20  

(Base year)

2021-22 2022-23

35 Kashipur 126 118 110 39 31% 87

36 Alwar 125 117 110 38 30% 87

37 Muzaffarpur* 124 116 109 37 30% 87

38 Barrackpore 106 100 94 30 28% 76

39 Khanna 106 100 94 30 28% 76

40 Patiala 98 92 87 27 28% 72

41 Jalna 95 90 85 25 26% 70

42 Chandrapur 90 85 80 23 26% 67

43 Dewas 89 84 79 23 26% 66

44 Badlapur 89 84 79 23 26% 66

45 Nagaon 88 83 79 23 26% 65

46 Patancheruvu 87 82 78 23 26% 64

47 Balasore 86 81 77 22 26% 64

48 Thoothukudi* 84 80 76 21 25% 63

49 Dimapur 83 79 75 21 25% 62

50 Latur 82 78 74 21 26% 61

51 Gaya 79 75 71 19 24% 59

52 Sagar 72 68 65 17 24% 54

53 Haldia 71 68 65 17 24% 54

54 Pathankot/ 
Dera Baba*

70 67 64 16 23% 53

55 Vizianagaram 67 64 61 16 24% 52

56 Akola 67 64 61 16 24% 51

57 Srikakulam 65 62 59 15 23% 50

58 Eluru 64 61 58 14 22% 49

59 Devanagere 63 60 57 14 22% 49

60 Ongole 60 57 54 14 23% 47

61 Anantapur 60 57 54 13 22% 46

62 Nalgonda 59 56 53 13 22% 46

63 Rajahmundry 59 56 54 13 22% 46

64 Jalgaon 56 53 51 12 21% 44
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Sr. 

no.

City/Town Annual 

average 

PM10 (µg/

m3)

Annual 

target given 

by CPCB for 

PM10 (µg/

m3)

Annual 

target given 

by CPCB for 

PM10 levels 

(µg/m3)

Expected 

target 

reduction from 

2021–22 to 

2025–26 (µg/

m3)

Expected 

target 

percentage 

reduction 

(45–20%) 

from 2021–22 

to 2025–26 

Expected 

level of PM10 

in 2025–26 

(µg/m3)

2019-20  

(Base year)

2021-22 2022-23

65 Kurnool 56 54 52 12 21% 43

66 Korba 52 50 48 11 21% 41

67 Chitoor 52 50 48 11 21% 40

68 Navi Mumbai 51 49 47 11 22% 40

69 Kadapa 47 45 43 10 21% 37

70 Silchar 44 42 40 9 20% 35

71 Gajraula 211 192 175 85 40% 126

72 Anpara 171 158 146 61 36% 110

73 Baddi 133 124 116 41 31% 91

74 Gobindgarh 127 119 111 39 31% 88

75 Nalagarh 115 108 101 33 29% 82

76 Talcher 107 101 95 30 28% 76

77 Kalinga Nagar 104 98 92 29 28% 75

78 Naya Nangal 99 93 88 27 27% 72

79 Dera Bassi 99 93 88 27 27% 72

80 Byrnihat 98 92 87 27 28% 72

81 Angul 95 90 85 25 26% 69

82 Sangareddy 85 80 76 22 26% 63

83 Kohima 80 76 72 20 25% 60

84 Paonta Sahib 78 74 70 19 24% 59

85 Nalbari 75 71 68 18 24% 57

86 Sunder Nagar 68 65 62 16 24% 52

87 Parwanoo 59 - - - - 59

88 Sibsagar 55 - - - - 55

89 Damtal 50 - - - - 50

90 Kala Amb 50 - - - - 50 

Source: Compiled by CSE. PRANA Portal: Minutes of thirteenth meeting of implementation committee for NCAP, CPCB, 26 June 
2023 & Amendment in guidelines for the release and utilization of funds under National Clean Air Program (NCAP), MoEFCC, 25 
August 2022

Notes: 1. Cities with population less than 1 lakh and meeting PM10 standards of 60 µg/m3 will continue to maintain or reduce.

2. The target for year 2021–22 is in relation to the base year of 2019–20.

3. The target for subsequent years is with respect to preceding years.
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The colour coding index for the above table is as follows:  
Expected target PM10 reduction (%) 

needed, 2021–22 to 2025–26 

PM10 level stage No. of cities

No reduction needed Moderate 4 cities

20 to 30% reduction High 62 cities

30 to 40% reduction Very High 19 cities

40% & above Critical 5 cities

As per the current PM10 levels, 64 out of 90 cities have not achieved the annual 
targets for FY 2022–23 under NCAP (see Graph 7: Annual target not achieved by 
non-attainment cities, 2022-23). During 2022–23, PM10 concentrations in the 
top ten polluted cities were 2 to 3.5 times higher than the prescribed standards 
and 8 to 14 times higher than the WHO standards. The top ten polluted cities 

Graph 7: Annual target not achieved by non-attainment cities, 2022-23
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include Delhi, Noida, Gajaula, Jammu, Muzaffarpur, Anpara, Gaya, Baddi, 
Durgapur and Udaipur.  

Only 25 cities have achieved the annual targets for FY 2022–23 under NCAP (see 
Graph 8: Annual target achieved by NCAP cities, 2022–23). During 2022–23, 
there were nine cities that met the annual standards of PM10 concentration. These 
include Sibsagar, Silchar, Parwanoo, Sundar Nagar, Thoothikudi, Latur, Nallore, 
Amravati and Sagar. These do not include the cities from the Indo-Gangetic Plains. 
There is a wide variation in PM10 levels across the country (see Map 1: Annual 
Average PM10 concentrations in 131 NCAP cities, 2022–23).

Graph 8: Annual target achieved by NCAP cities, 2022–23
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Map 1: Annual Average PM10 concentrations in 131 NCAP cities, 2022–23

Source: Created by CSE. Data based on PRANA Portal & Minutes of thirteenth meeting of implementation committee for National 
Clean Air Programme, CPCB, 26 June 2023

Sector-wise fund utilization—Dust management takes major 
share of funding
 The available information on sector-wise spending shows that, out of Rs 4,974.08 
crore, a significant amount of funding has been utilized in the road dust sector 
(64 per cent), followed by biomass burning (14.51 per cent) and the vehicle sector 
(12.63 per cent). In contrast, only 0.61 per cent has been spent on the industry 
sector. Additionally, a mere 6 per cent of the fund is allocated for capacity building, 
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indicating a limited allocation to improving abilities, assets and instruments for 
improved regulation of air pollution. The efforts towards addressing industrial 
emissions are negligible and solid fuels in the household sector are not even on the 
anvil (see Graph 9: Sector-wise fund utilized in 131 NCAP cities).
 
Thus, road dust mitigation measures that include paving, road widening, pothole 
repair, water sprinkling, mechanical sweepers, etc. have taken the lion’s share of 
the funds for clean air action.   
 
Very little is being spent on industrial and vehicular pollution. Only some states—
driven by larger convergence programmes like FAME 2 for electric vehicles—have 
spent some funds on developing electric charging stations or buying electric buses. 
Some money has been spent on bicycle tracks and multi-level car parks, but these 
are not scalable interventions in most cities.
 
Graph 9: Sector-wise fund utilized in 131 NCAP cities (as on 24.11.23)
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Taking PM10 as the benchmark for air quality improvement has a risk of diverting 
attention and resources towards coarse dust management that is highly impacted 
by wind-blown and natural dust. While dust can also get toxic with coating of 
pollutants from combustion sources and requires management, the combustion 
sources will still require strong attention. Currently, laborious efforts are being 
made to assign city-wise PM10 targets. But PM10 concentration can be hugely 
impacted by dust episodes and it is difficult to ascertain the impact of action 
on combustion sources on particulate concentration in the longer term. Dust 
management needs to be addressed separately. 

National Clean Air Programme_Assessment and Review.indd   69National Clean Air Programme_Assessment and Review.indd   69 16/07/24   11:37 AM16/07/24   11:37 AM

1201804



NATIONAL CLEAN AIR PROGRAMME: AN AGENDA FOR REFORM

70

Make PM2.5 and not PM10 the benchmark for performance-
linked funding
From a public health perspective, what matters most is exposure to the smaller 
and harmful fraction of particulate matter. As an immediate and priority strategy, 
performance assessment for all million-plus cities should be linked with PM2.5. 
All these cities have real-time monitors needed for PM2.5 data generation and are 
already reporting the trend in the number of good air quality days as per the AQI 
and based on manual as well as real-time data. 

In fact, a review of the available PM2.5 source apportionment studies from different 
cities shows that while the contribution of road dust to PM2.5 concentration can be 
high in some northern cities, in most cases contribution of combustion sources—
industry, vehicles and waste burning—is significant. Equally important is the share 
of secondary pollutants formed from nitrogen oxides, sulphur dioxide and other 
gases. During the winter season, when pollution levels peak in nearly all cities, the 
share of road dust reduces significantly while that of combustion sources increases 
dramatically. The regulatory focus needs to shift towards PM2.5 now to mitigate 
emissions from industry, vehicles, open burning, solid fuels for cooking, incineration, 
DG sets, etc. (see Graph 10: PM2.5 evidence from emissions inventories of 16 cities 
and Graph 11: PM2.5 source apportionment during winter in 11 cities).

Graph 10: PM2.5 evidence from emissions inventories of 16 cities
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Graph 11: PM2.5 source apportionment during winter in 11 cities 
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Even though source apportionment and inventory studies are the prerequisites of 
clean air action plans under NCAP, its results are not being interpreted adequately 
to inform decision making on emissions control. Also, so far, only 49 cities have 
completed these studies while 82 are in progress. While these studies themselves 
will require stringent quality control and a degree of standardization, these need 
to be better utilized to inform action planning and funding strategy. 

Moreover, these studies require systematic review and a national meta-analysis to 
inform policy at the national level. There is poor guidance on how to interpret these 
studies to inform action. The report of the Steering Committee on Air Pollution 
and Health Related Issues, MoHFW stated in 2015 that what matters most from a 
public health perspective is the proximity to the pollution source and duration of 
exposure. Other studies including that of the Health Effect Institute show that the 
toxicity of exposure depends on the source of particulates. Particles from coal and 
diesel combustion for instance are more harmful than windblown dust. 

Target for PM2.5 reduction at the city and airshed level will enable more  
scalable action and also help to address transboundary movement of PM2.5 and 
secondary particulate. 
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Going forward, it will be tougher to show impact of action on PM10 levels, which 
are highly affected by wind-blown dust and specific dust sources. Focus on PM10 
should be more source-specific like mining, construction sites, exposed crustal 
soil, etc. Mining areas will require PM10 management. Currently, the WHO is 
assessing ways to address and account for dust and dust events. 

Most of the future expansion in the monitoring grid will happen based on 
real-time monitoring. This creates an opportunity to make PM2.5 the basis 
of benchmarking progress in air quality. In fact, going forward, with grid 
expansion, the matrix of assessing air quality improvement needs to combine 
PM2.5, nitrogen dioxide and ozone. 

Adopt standardized protocol for air quality trend analysis based 
on real-time data for establishing compliance under NCAP
While moving towards PM2.5 based performance assessment and use of real-
time data, immediate steps are needed to establish the standardized protocol for 
utilizing real-time data for establishing long-term trends and compliance with 
the NAAQS. 

Currently, the system is ad hoc. There is a wide variation in the number and 
distribution of monitoring stations in cities. While many cities have 3–5 monitoring 
stations, mega cities have anywhere between 15–40 stations. There is no guidance on 
the number and type of stations to be considered for estimating city averages for long-
term trends. Also considering that the annual changes in air quality can be highly 
variable due to the stronger influence of meteorology—in line with international 
good practices—it will be more meaningful to consider three-year rolling averages. 
There is therefore a need for a protocol for data analytics to address all these issues.  

CPCB needs to put out the criteria and detail out how the annual trends need to be 
constructed, types of monitors that need to be considered, statistical methods that 
need to be adopted for data cleaning, missing data that needs to be addressed, data 
substitution method that needs to be used, averaging time, etc. for trend analysis 
for compliance. This is not available yet for long-term trend analysis based on real-
time data. Currently, the real-time data is utilized only for daily air quality alerts 
and estimation of air quality index. 

For the future expansion of air quality monitoring, the focus should be on real-
time monitors instead of manual monitoring. It is also advisable to adopt more 
advanced monitoring methods like satellite-based monitoring to enable generation 
of data for data shadow areas. 
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High score for PM10 improvement in NCAP cities and action-
based high rank under Swachh Vayu Survekshan may not match 
for all cities
The comparison of the two systems (PM10 improvement in NCAP, XV-FC cities 
and level of action along with the PM10 improvement under Swachh Vayu 
Survekshan) show that while there are some cities that score well under both 
the systems, there are also several others that can be best performing for taking 
sectoral action as per the detailed criteria under Swachh Vayu Survekshan but may 
be worst performers in terms of improving PM10 levels. 
 
It is quite possible that in some cities the progress in action and improvement in 
air quality are comparable but may not be proportionate. This may not be the case 
in several other cities. This therefore requires a more careful assessment of what 
is the scale of action needed in a specific context of meteorology, level of economic 
activity, motorization and demography to make a difference to the air quality. 

In fact, it is quite possible that only local action cannot help to attain clean air 
targets or the national ambient air quality standards. Such a relationship is not 
directly proportional. Action will be needed at a larger airshed level to make an 
impact.  Yet scalable and in-depth sectoral local action is needed to reduce the 
local contribution to air quality.  

Annual changes in PM10 may not adequately mirror the impact of action across 
all sectors. Cities may have made good progress but it is still limited in scale and 
quality of action to make an impact on the air quality. But such information is not 
readily available. 

The programme needs to drive large-scale and rapid action across all sectors to 
improve air quality. The current evaluation system must provide clarity on the 
scale of action needed to make a difference to the air quality in different climatic 
zones. Otherwise, there is a risk of incentivizing cities that may not have pursued 
deeper multi-sector action and yet show improvement in PM10 levels influenced 
by meteorological factors and largely road dust control. 

On the other hand, there can be cities with a matured and diverse set of multi-
sector action but that may still not be commensurate with the challenge imposed 
by the highly concentrated development activities and population in the city or 
the region, and further constrained by adverse meteorology. In both the cases it is 
more important to drive the level of action across all key sectors of pollution with 
appropriate yardsticks. 
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Swachh Vayu Survekshan ranking and NCAP scoring need to 
provide transparent details on the level of action across the key 
sectors of pollution
Currently, the annual release of ranking of cities along with the details of their 
respective sectoral action and improvement in PM10 concentration is not publicly 
available with city-wise details. It is therefore not possible to ascertain the level, 
scale and quality of action in each sector or what it means for the best performing 
cities to achieve 80–100 per cent of the targets set as per the criteria of the Swachh 
Vayu Survekshan. 

The reports that are available on the PRANA portal from including the information 
on best practice portal are cursory, broad and in most cases without the requisite 
quantitative and qualitative detail on the scale and quality of the action taken. 

To get an indicative idea, CSE has accessed the information available on 
the PRANA portal from 2021 onwards and has also accessed ground-level 
information through engagement with the concerned departments in different 
cities/states. As this review is not exhaustive for all NCAP cities, specific cities 
have not been quoted—except those that are publicly mentioned on PRANA 
portal—to avoid biases. 

Overall, it is evident from the quarterly reporting and micro plans of the cities 
that usually the information provided by the cities includes policy notifications, 
tendering of projects, enforcement measures in terms of inspection and challans, 
construction of infrastructure like roads, waste management facilities or parking 
facilities, and bus procurements. Quantitative information is limited and 
qualitative information in terms of design detail of interventions is inadequate. 

First, it will be useful to classify the interventions as policy and regulations, 
preparatory stages of action (like tendering/expression of interest etc), level of 
enforcement and surveillance measures, and final implementation of infrastructure, 
assets and systems on the ground. While all these steps are important to enable 
action, maturity of policies and scale of implementation make the difference in air 
quality. It is important to capture and set the target for the scale of implementation 
on ground. 

Secondly, even though the NCAP framework for performance assessment 
encourages reporting on all aligned schemes in the concerned sectors under 
convergence funding, the ability of the cities to capture the full range of ongoing 
action in all sectors is not that robust. Sometimes, it is possible that even if 
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more is happening in the city under different schemes and programmes, it is 
not adequately captured to assess progress due to inadequate information flow 
between departments.  

Sector-wise major initiatives listed in the PRANA portal indicate the nature of 
action undertaken in sub-sectors of transport, road dust, waste management 
and other initiatives. This includes action taken under NCAP and XV-FC 
funding as well as convergence funding related to different sectoral schemes 
and programmes  (see Table 17: Summary list of sector-wise major initiatives 
reported on PRANA portal).

This information is not exhaustive for the listed cities. It is quite possible that 
more is happening in these cities than what is publicly available on the PRANA 
portal. But this helps to understand one limited point and that is NCAP’s funding 
is linked more with dust mitigation, while convergence funding in the waste and 
transport sectors is helping to address the combustion sources. 

Table 17: Summary list of sector-wise interventions listed on PRANA portal

Sector Action

Transport 57 multi-level parking

2,262 EV charging stations

5,147 EVs for public transport

402 intelligent traffic management systems

406 traffic junctions improvement

37 ATS and 44 RVSF

145 bicycle tracks

Road dust 26,375 km end-to-end paving of roads

22,453 km mechanical road sweeping

15,526 km repair of roads

771 water sprinklers

Waste management 65,875 TPD solid waste processing

115 (16,356 TPD) C&D processing plants

Other initiatives 3,556 ha greening of urban spaces
79 wood crematoriums converted to gas/electric

23 integrated command and control centres

47 best practices

Source: PRANA Portal: Minutes for 15th Meeting of Implementation Committee for National Clean Air Programme,  
24 November 2023
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DELHI-NCR AIR QUALITY: PRANA PORTAL MAY NOT CAPTURE FULL 
SCOPE OF ACTION IMPLEMENTED
The PRANA portal may not capture the level of action in Delhi and NCR adequately, but the annual 
report of MoEFCC has special spotlight on the interventions directed by the CAQM in NCR and adjoining 
areas. While this indicates the level of action initiated post-2021 when the CAQM became operational, 
there is also a cumulative impact of two decades of action prior to that when the Supreme Court was 
directing clean air action and Environment Pollution (Prevention and Control) Authority (EPCA) was 
monitoring and recommending action under the aegis of the Supreme Court. 

The MoEFCC has outlined the CAQM action in its latest annual report in 2023–24. This report shows 
sector-wise action that has been implemented in the NCR part of the four states—Delhi, Haryana, Uttar 
Pradesh and Rajasthan. It may be noted that the CAQM directives are derived from the comprehensive 
Clean Air Policy that was issued by CAQM in 2022. 

Industrial pollution 
•	 Regular audit and inspection of industry
•	 Standard list of approved fuels notified and statutory directions issued for implementation by 

December 2022.
•	 Out of the 240 industrial areas, 211 have been provided piped natural gas and connectivity, and 

work is in progress in 29 industrial areas.

Table 18: Status of implementation of approved fuels in industrial areas of the NCR

Industries Haryana (NCR) Uttar Pradesh (NCR) Rajasthan (NCR) NCT of Delhi Total in NCR

Number of fuel-based 
industries

3,141 2,273 522 1,823 7,759

Number of industries 
shifted to approved fuels

2,954 2,188 484 18,23 7,449

Remaining industries 187 85 38 - 310*

Note: Units reported self-closure or through directions of the state authorities 
Source: Annual Report 2023-24, Ministry of Environment, Forest and Climate Change, Government of India

Vehicular pollution 
•	 Phase out of 10-year-old and 15-year-old diesel vehicles—drive against such vehicles
•	 As of 30 September 2023, there were 3,100 charging stations and 4,793 charging points in NCT of 

Delhi and 467 charging stations in NCR.
•	 Statutory direction in November 2022 to mandate only CNG/electric autos with effect from 

1.1.2023. Additionally, Haryana, Uttar Pradesh and Rajasthan have been directed to phase out diesel 
autos by December 2026.

•	 Bus operations between NCR cities and towns only based on electric, CNG and BS VI buses by 
November 2023

Table 19: Action on PUC programme

NCR states Number of PUC 
centres

Number of PUC 
issued

Number of challan 
issued

Overaged 10/15-year-old 
petrol/diesel vehicles

Delhi 947 36,29,139 164,000 14,687

Haryana-NCR 1,776 29,083,277 11,135 220

Rajasthan-NCR 197 97,193 6,154 148

Urrat Pradesh-NCR 589 14,58,093 22,579 3,058

Source: Annual Report 2023-24, Ministry of Environment, Forest and Climate Change, Government of India
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Table 20: Electric mobility

States Number of electric vehicles (as of 30 September 2023)

Delhi 2,38,056

Uttar Pradesh-NCR 84, 716

Haryana-NCR 75,837

Rajasthan-NCR 13,784

Source: Annual Report 2023-24, Ministry of Environment, Forest and Climate Change, Government of India

Diesel generator sets
•	 Statutory directions in September 2023 to retrofit DG sets with emissions control systems or 

replacement with new DG sets meeting the new emissions standards or replace with CNG sets.

Agricultural residue burning

In-situ crop residue management 
•	 Availability and allocation of CRM machines
•	 High yield short duration paddy variety PUSA 44
•	 Harvesting schedule staggered to improve machine utilization 
•	 Super SMS mandated with combine harvesters
•	 Extensive use of bio-decomposer (developed by IARI)

Ex-situ residue management 
•	 Advisory on supply chain mechanism to increase ex-situ utilization of straw 
•	 Direction on 17.3.2023 to all coal-based power plants to include co-generating captive thermal 

power plants in NCR—at least 5 per cent co-firing of biomass pellets/torrefied pellets (with focus 
on paddy straw) by 30 September 2023 and 10 per cent by 31 December 2023.  

•	 Alternative use of paddy straw—biomass power projects, co-firing in thermal power plants, feed 
stock for two ethanol plants, fuel in industrial boilers, waste-to-energy plants, brick kilns, etc.

•	 Packaging material, agricultural panels, etc.

Table 20: Cumulative paddy residue burning events (15 September–19 November) 2021 to 2023 

Punjab Haryana Uttar Pradesh Total

2021 2022 2023 2021 2022 2023 2021 2022 2023 2021 2022 2023

70, 
573

48, 
915

34,459
(-30% over 

2022)

6,337 3,459 2,085
(-40% 
over 

2022)

115 86 118
(+37% 
over 

2022)

77,032 52,470 36,670
(-30% 
over 

2022)

Source: Annual Report 2023-24, Ministry of Environment, Forest and Climate Change, Government of India

Greening and plantation

Table 21: Targets and achievements – plantation (trees, shrubs, bamboo, etc.)

States Target 2023–24 Plantation till 30.9.2023

Delhi 95,04,390 62,95,077

Haryana-NCR 98, 93, 797 70,26,065

Rajasthan-NCR 25,89,892 15,19,436

Uttar Pradesh-NCR 1,64,63,497 1,64,63,497

Total 3,84,51,576 3,13,04,075

Source: Annual Report 2023–24, Ministry of Environment, Forest and Climate Change, Government of India
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Table 22: Dust control in construction sites

Status of inspection of C&D sites Delhi Haryana-NCR Uttar Pradesh-NCR Rajasthan-NCR

Number of C&D sites physically inspected 43,674 2,612 1,026 582

Total sites against which environment 

compensation charged for non-compliance

2,557 96 71 30

Number of sites issued closure notices 206 74 5 21

Source: Annual Report 2023-24, Ministry of Environment, Forest and Climate Change, Government of India

Table 23: Overall enforcement

Total sites 
inspected

Number of closure direction issued State-wise closure notices

Industry C&D sites DG sets Total Delhi Haryana Uttar Pradesh Rajasthan

15,933 560 296 41 897 141 267 392 97

Source: Annual Report 2023-24, Ministry of Environment, Forest and Climate Change, Government of India

Pre-2019 action in Delhi-NCR
Before the formation of CAQM, there is precedence of action directed by the Supreme Court and 
monitored by the EPCA. This primarily targeted energy transition in the transport and industry sectors. 

Transport sector
•	 Replacement of diesel buses, local commercial transport, taxis and autos by CNG in Delhi—

expansion of the orbit to NCR
•	 Phase out of 10-year-old diesel vehicles and 15-year-old petrol vehicles
•	 Restrictions on truck entry; payment of environment compensation charge on each truck entry; ban 

on entry of pre-2005 trucks; dedicated fund created from the revenue of ECC
•	 Pollution cess on big diesel cars and SUVs and on each litre of diesel sold in Delhi and dedicated 

funds created from the revenue
•	 Direction to introduce remote sensing for on-road emissions monitoring

Action on industry and power plants
•	 Ban on pet coke and furnace oil in industry of NCR and four states of NCR. Additionally, Delhi 

banned coal. 
•	 Push for moving brick kilns to zig-zag technology in NCR
•	 Closure of all coal-based power plants in Delhi

Comprehensive action 
•	 Enforcement of graded response action plan in 2016
•	 Enforcement of comprehensive action plan in 2018
•	 Expansion of real-time air quality monitoring in Delhi and NCR 

A CSE review of impact of this energy transition in the transport and industry sectors in Delhi shows 
that in the transport sector of Delhi, use of high-speed diesel reduced by 46 per cent between 2014–23 
and the share of diesel cars dropped from 35 per cent in 2015 to 7.2 per cent in 2023.

Similarly, substantial migration has been reported to natural gas and biomass fuels, replacing coal in 
industries. 
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A critical learning here is that the sectoral schemes and programme that have 
strong legislative and regulatory frameworks, independent and committed funding 
schemes with explicit policy mandates, and targets and timelines, show more 
evolved action. This is particularly evident in the waste sector in which the Swachh 
Bharat Mission (SBM 2.0) and its performance-linked funding for garbage-free 
cities by 2025 has created a mandate for remediation of legacy dumpsites through 
bio-mining, segregation, extensive interventions at the level of bye-laws, and 
augmented capacity for treatment-processing-recycle-recovery to divert maximum 
waste from reaching the landfill. SBM 2.0 has set the target to 100 per cent source 
segregation; 100 per cent door-to-door collection of segregated waste from each 
household; 100 per cent scientific management of all fractions of waste including 
digital tracking and monitoring of waste management operations and reduction in 
landfilling of solid waste to a maximum of 20 per cent by 2025. 

SBM 2.0’s massive fund allocation, which is nearly 1.3 per cent of India’s GDP, is 
propelling more action in cities with ULBs at the lead. This is helping to address 
issues related to municipal solid waste management to control open burning and 
landfill fires. Similarly, its focus on C&D waste is helping to scale-up infrastructure 
for C&D waste recycling. As a result, a rapid review of progress reports and 
micro action plans show maximum information on waste management in cities 
compared to other sectors. 

Similarly, to some extent, the electric vehicle programme under the central FAME 
2 scheme is helping to phase in zero emissions vehicles in cities. 

However, in sectors that do not have independent scheme-based funding, like the 
industry sector, the level of action is business-as-usual, incremental and does not 
have accelerators. The action in this sector is largely focused on standard setting, 
audits and inspection. In this sector, regulatory action is expected to drive action 
in industry. But the reporting mechanism for the industry to capture improvement 
in emissions control technologies, innovative processes and adoption of clean fuels 
is not robust enough to capture change on ground. 

Summary of sector-wise action listed on the PRANA portal indicates that maximum 
ground-level infrastructure has been created in the waste and road sectors. Electric 
vehicle infrastructure is also taking root. But sectoral action is hugely skewed 
towards convergence schemes and not equitably spread across all sub-sectors. The 
changes in the industrial sector have not been captured adequately. This demands 
a much deeper probe into equitable spread of investments to support priority 
measures across all sectors. 

National Clean Air Programme_Assessment and Review.indd   79National Clean Air Programme_Assessment and Review.indd   79 16/07/24   11:37 AM16/07/24   11:37 AM

1301814



NATIONAL CLEAN AIR PROGRAMME: AN AGENDA FOR REFORM

80

It is also evident that in regions that have been consistently driven by judicial 
interventions and dedicated air quality governance structures, more accelerated 
action has been possible. This is evident in Delhi and NCR, where the Supreme 
Court directives and subsequently the interventions from the CAQM in NCR and 
adjoining areas have propelled action. 

The critical point is that Delhi-NCR has perhaps witnessed the maximum 
interventions in different sectors over a period of time compared to other cities 
and regions. And yet Delhi (despite bending the PM2.5 curve) and NCR continue 
to remain one of the most polluted regions in the country and are still struggling 
to meet clean air targets. 

The concentrated population, economic activities and motorization in the  
region that is also constrained by the adverse meteorological conditions of a land-
locked region (a common challenge in the Indo-Gangetic Plains), make this a 
challenging region. 

This therefore requires CAQM and the NCAP programme to assess the scale and 
speed of multi-sector action needed to be implemented in a time-bound manner 
that can bend the pollution curve further to be able to meet the NAAQS round 
the year in Delhi-NCR. This will address the dichotomy where Delhi ranks among 
the top ten cities in the Swachh Vayu Survekshan for the level of action taken, yet 
remains at the bottom for PM10 levels under NCAP scoring. 

The NCAP programme must evolve further to help capture and drive the level 
of multi-sector action needed in all other cities and regions for improvement in 
PM2.5 levels. 

Target and scope of sectoral action requires mainstreaming and 
better detailing across departments 
The objective of clean air action is to ensure accelerated clean energy transition 
across all sectors including industry, vehicles and households; mobility transition 
to achieve clean and zero emissions transport and commuting; and circularity to 
recover resources from all waste streams to close the loop. To be able to achieve 
these objectives in a time-bound manner, the scope and design of the interventions 
in each sector require detailed indicators and tied funding. 

All concerned departments have already initiated several programmes and 
schemes but in several cases the target and scope are not adequately detailed out 
for planning, implementation and departmental fund allocation. In fact, under 
NCAP, micro action plans require reporting on at least 258 indicators encompassing 
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road dust, municipal solid waste, construction and demolition waste, vehicles and 
transport, industry, power plants, urban greening, DG sets, among other sources. 

Even though the city plans, micro plans and state plans require to mention the 
targets for each indicator identified, the on-ground review shows that the sector 
and indicator-wise target is either missing or inadequate. 

In fact, the major thrust of the CPCB indicators for progress reporting is to help 
cities develop a system for setting annual and quarterly targets for each action 
and set milestones for each sector to measure progress. Nearly all cities have 
found it challenging to provide information on all targets for future planning and 
funding. This requires strategy development for each sector at the state level—
with departmental heads—to identify the targets related to regulatory action, 
infrastructure development, enforcement, capacity building, communication and 
the requisite funding.  

Even though these indicators can be developed further to align with sectoral 
objectives and make them more robust and composite, the existing ones if followed 
diligently can also lead to substantial progress (see Annexure 7). It has been 
observed that often the scope of several programmes/schemes and implementation 
strategies have not been adequately detailed out at the departmental level to be able 
to earmark budget for new funding and for reporting on all requisite indicators.

This leads to considerable asymmetry in action. The same ULB that is responsible 
for waste management is also responsible for parking, non-motorized transport, 
etc. But in the functional plan, these aspects are not integrated for repurposing of 
funding. As a result, several aspects of the plans remain neglected and under-funded.  

Therefore, data generated on several indicators is either limited or absent. 
This requires review of each relevant programme to align with the expected 
outcomes. Moreover, for each action it is important to delineate the process of 
implementation—for instance, project planning, tendering for services and 
technology as needed; awarding of tenders, inventories and surveys; timeline for 
construction, etc.—and have process indicators. Reporting on process indicators 
can show progress. 

Sectors without dedicated funding schemes or requiring 
complex new generation policies show slower progress
The sectors that do not have specific central or state government schemes with 
regulatory mandates and targets, and committed funding along with monitoring 
mechanisms, have to rely more on business-as-usual strategies and incremental 
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increases in state budgets. These sectors do not have the requisite accelerators. 
This leads to asymmetry in action between sectors and within departments. 

This is evident in the transport and industry sectors. 

Challenges in the transport sector 
Even though the CPCB indicators for transport encompass on-road emissions 
management, phasing out of old vehicles, electrification, public transport 
improvement, non-motorized transport and parking policy, these indicators are 
not well defined for implementation at the state level. There is a minimalist and 
business-as-usual approach to these strategies. 

For on-road emissions management, information is largely confined to the 
business-as-usual PUC challans, and limited action on phase-out of old vehicles. 
But these have not translated into state-level fleet renewal and scrappage policies 
in line with the scrappage and fleet renewal notifications of the Ministry of Road 
Transport and Highways. 

As mentioned earlier, there is some progress in the implementation of the 
state-level electric vehicle policy as it is backed by the central FAME incentives 
programme. Only those cities where urban local bodies run city bus services, as 
in Maharashtra, have taken an additional decision to leverage NCAP funding to 
expand their electric bus fleet as this falls within their jurisdiction. 

With respect to public transport, the reporting largely remains confined to the 
number of buses introduced in cities. There is little clarity about the guidelines 
on service level benchmarks for public transport service improvement and multi-
modal integration. Therefore, the reporting remains confined to only introduction 
of new buses without providing adequate information on how the ridership of 
public transport is expected to scale up for an effective modal shift. 

Similarly, there is intermittent information on small corridors of walking and 
cycling in cities. These do not add up to any sizeable network to make a difference 
to safe access. Without a clear state or city-level mandate for such infrastructure 
development, responsible ULBs do not prioritize fund allocation for it, even 
though they now have dedicated funding for clean air action plans,. 

At the same time, indicators related to travel demand management measures such 
as parking policy—that is included in CPCB’s indicators—are not well understood. 
Cities often take this as a supply side management issue to plan for more parking 
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to meet the insatiable parking need and report on multi-level car parks. It is not 
aligned with the principles of the National Habitat Standards for Transport, 
National Urban Transport policy or Transit Oriented development Policy of 
MoHUA that has underscored demand management and restraint principles. 
Most cities have not even framed parking policies and rules to define the demand 
management principles. 

Such a policy would aim at meeting the requirement of parking while also reducing 
the demand for parking and use of personal vehicles by limiting and demarcating 
legal parking areas, penalizing illegal parking, introducing dynamic variable 
parking rates, eliminating free parking, etc. through parking management area 
plans. But city progress reports do not align with this to enable behavioural change 
on ground and for it to be a clean air action. 

Weaker focus on industry 
A rapid review shows that most cities provide very limited information on the 
action taken on industry and power plants that are substantial sources of air 
pollution in the vicinity of the city. Even during the plan preparation phase, the 
hard line drawn around the administrative municipal boundary excluded most 
industrial sources from the planning process in several cities. The plans have also 
not paid adequate attention to the small and medium scale units that usually exist 
in non-confirming areas inside the cities. These are not accounted for as there is 
no legal recognition of these units. 

As a result, the reporting of action on industrial sources and power plants is minimal 
in progress reports of cities. As noted earlier, some of the city reports available on 
the PRANA portal show that the key focus is on road dust control, urban greening 
and activities under waste management. However, this difference also emerges 
from the nature of towns—industrial and non-industrial (see Annexure 8). 

Only if a non-attainment city is an industrial city/town, more information is 
provided on industry but that is not uniformly exhaustive across all industrial 
cities. Pollution control in the industry sector is largely reported based on the 
regulatory requirements of stack emissions inspection, challans and closure 
notices, and issuance of approved fuel list to promote cleaner fuels. This is often 
incremental and is not adequately framed to capture the massive energy and 
technology transition needed in the sector.  

This reporting varies across cities. For instance, Angul, an industrial town in 
Odisha, that has topped the chart in Swachh Vayu Survekshan for the relevant 
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category of cities, has provided more explicit information on action on industrial 
pollution. This includes information on upgradation of air pollution control 
equipment as per the need of the new standards and fuel transition; changes being 
made in the iron and steel industry—desulphurization of coke oven gas, waste heat 
recovery, use of waste gas for power generation, compliance of industrial DG sets 
with the prescribed norms, compliance with siting policy prescribed by MoEFCC 
for waste incinerators, etc. 

Similarly, as noted earlier, relatively more detail on industrial pollution control is 
available for Delhi and NCR – not from the PRANA portal but from the annual 
report of the MoEFCC or from the CAQM. 

Otherwise, the current reporting on industrial pollution largely focuses on 
inspection and issuing challans. While most cities report on the issue of approved 
fuel list, there is no information on the extent of fuel change or energy transition 
following the notification of the approved fuel policy. There is no detail on 
industry-wise interventions to improve emissions control equipment, processes 
and fuels in large, medium and small-scale industries, including those in the red 
and orange categories. There is little information on pollution control in small 
and medium scale industry and the integration of CEMS monitoring is limited. 
Fugitive emissions and industrial waste burning are often not part of the reporting. 

Usually more information on industry level action is available through other 
official forums and not necessarily through the PRANA portal. These include clean 
fuel transition in Delhi, NCR, high adoption of continuous emissions monitoring 
(CEM) in industries of Uttar Pradesh to assist in complying with emissions limit, 
enhanced capacity of CEMs in regional offices of Rajasthan, waste heat recovery 
in West Bengal that can reduce emissions from fuel savings, improvement in 
brick kiln technologies in some states, common boilers for small-scale units in 
Gujarat etc. 

It is important to note that as a great part of investments in industrial pollution 
control is expected to be led by the private sector, it is necessary to capture how 
regulations and enforcement are driving change in industries to upscale and 
enable investments and implementation for making an impact. 

More precise information becomes available when the cities are required to file 
affidavits in courts. For instance, in its affidavit, Delhi mentions that the Delhi 
Pollution Control Committee has initiated steps to convert all identified 1,866 
industrial units to switch over to PNG. Regular inspections are carried out to 

National Clean Air Programme_Assessment and Review.indd   84National Clean Air Programme_Assessment and Review.indd   84 16/07/24   11:37 AM16/07/24   11:37 AM

135 1819



85

check the use of PNG in the industries identified and 150 more units registered 
to be converted to PNG. Such granular information from other cities is often not 
available through the PRANA portal. 

In other cities, it is also said that as ULBs are now central to clean air action planning 
and reporting, the onus of action and reporting largely captures sub-sectors that 
fall within their jurisdiction. The interdepartmental flow of information on other 
sectors is sometimes limited. 

Need more comprehensive reporting on sector-wise 
convergence funding
As noted earlier, cities are expected to report progress under the different sectoral 
line funding that have bearing on air quality. This is called convergence funding. 
Some selective information that is available from the PRANA portal from November 
2021 onwards and from ground-level engagement in a few states indicates the 
nature of major sector-wise initiatives. This demonstrates how reporting is done 
separately for NCAP and XV-FC funding as well as convergence funding related to 
different sectoral schemes and programmes (see Table 17: Summary list of sector-
wise major initiatives reported on PRANA portal).

This once again brings out that most of NCAP’s direct funding is linked with dust 
mitigation and a lesser amount is spent on waste and vehicles, and nearly none on 
industry. Such reporting also captures the current spending and programme for 
waste management, public transport and vehicle electrification, non-motorized 
transport, etc. that are covered largely by the convergence funding under SBM 2.0, 
FAME II, AMRUT and smart city programme, among others.

But this also does not adequately capture the full range of progress under 
convergence funding due to inadequate information flow between departments. 
There are several cities that have not yet come up to speed to capture sector-wide 
convergence funding and spending through their reporting systems. 

Strengthen indicators not only for quantitative assessment but 
also for qualitative improvement
This a critical gap in the current system. For instance, Swachh Vayu Survekshan 
evaluates cities based on action taken and provides quantitative indicators for 
ranking which is important. But there is no qualitative indicator and target to 
ensure that planning and execution are in the right direction. 

For instance, due to the unprecedented focus on road dust and road building, 
considerable road building has been undertaken under NCAP. But this road 
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building can also provide co-benefits if explicitly linked with formally adopted 
road design for complete street design that addresses walkability, safe cycling and 
crossings for the pedestrians, adequate space for footpaths, accessible and safe 
roads for all, multi-functional zones for reorganizing vending and parking, soft 
paving to reduce heat island effect and improve water percolation, etc. Thus, the 
spending fails to provide a range of other benefits. 

Similarly, this requires CPCB to align the qualitative indicators of planning 
and reporting more explicitly with a range of central government policies and 
guidelines that have outlined the scope of service level and design improvement 
for infrastructure and systems or for new generation policies related to transit-
oriented development, multi-modal integration, etc. 

For instance, for the planning of public transport deployment and integration 
in cities, a full range of service-level benchmarks and other requirements have 
been defined by MoHUA. This is needed to assess the scale and quality of public 
transport infrastructure that can enable substantial modal shifts in cities. 

Likewise, all the indicators need to get mainstreamed into the departmental 
planning of different sectors for preparation of strategies and budgets to maximize 
clean air and low carbon gains. 

Need city-state-central coordination on policy development to 
support planning and implementation in each sector 
The multi-sector action needed for clean air action is both federal and national  
in nature. 

Local level planning for local pollution sources like solid waste, C&D waste, road 
dust, urban greens, walking and cycling infrastructure, parking, PUC programme, 
etc. can be done by city-level planning bodies and regional departments. But 
industrial pollution control, power plant pollution, high level public transport 
deployment, etc. will require interventions, and funding support from state and 
central governments. 

For example, all state governments have issued approved fuel lists to replace 
polluting fuels with cleaner fuels. This requires central government intervention 
for development and financing of fuel infrastructure as well as fuel pricing policy. 
This cannot be addressed entirely at the city level. This is evident in the case of 
industrial natural gas policy. As natural gas is still not included in the GST, the 
cascading effect of state taxes makes this fuel more expensive than dirtier fuels 
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and limits the scope of its adoption even if the natural gas pipeline is in place. This 
makes the investments in the natural gas pipeline infrastructure sub-optimal and 
inefficient. Therefore, the interface with central policies is critical.  

Similarly, in the transport sector, the city clean air action plans in several cities 
including Mumbai, Delhi and non-attainment cities of Odisha and West Bengal 
require implementation of remote sensing measurements to advance on-road 
emissions monitoring and go beyond PUC. There is also a Supreme Court directive 
to MoRTH to expedite this. But this cannot be taken forward unless MoRTH 
notifies the rules under Central Motor Vehicle Act and Rules. Even though some 
cities like Kolkata and Delhi have initiated pilots, its mainstreaming requires a 
central government notification. 

Interface with national policies and policy guidelines is also needed to give 
direction to planning and designing implementation strategies at the city level. 
This is needed for defining the scope of indicators for planning in line with specific 
guidelines instead of taking ad hoc approaches. 

Need sustainable funding strategy at the central and  
state levels
The current funding system under the XV-FC grant will come to an end in 2025–
26. It is not known to what extent the central allocation for the NCAP programme 
is scalable. 

At this moment, while the performance-linked grant is a good step forward it is still 
very nascent and nebulous and needs more time to mature to be really effective. 
It  is stated that framing of a Challenge Fund programme is underway to support 
priority strategies in key sectors of interventions. 
It is now necessary to consider promoting state level innovative financing strategies 
for sectoral resource mobilization to sustain the action started under NCAP. 

The review of micro action plans from several cities shows that along with 
allocation of NCAP/XV-FC funds for different measures, some cities indicate state 
schemes that can also support implementation. But usually there is no additional 
state level strategy to mobilize additional resources through innovative financing. 
The amount indicated is from the normal budgetary allocation. 

In the next phase a more structured approach is needed to mobilize and align 
resources for clean air action. It has become important to address how public 
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finance can support broader finance flows to support a range of activities for clean 
and low-carbon action in cities. More structured steps are needed to include year-
wise budget forecast for the ongoing and new schemes at least up to 2030 and 
alignment of the schemes with the short- and long-term targets and associated 
indicators of the action plan that are also defined by the central and state level 
policies, regulations and service-level benchmarks. New schemes need to be 
defined for the full scope of scalable action.

The review of micro action plans from several cities has indicated there is no 
additional state-level strategy to mobilize additional resources through innovative 
financing. The amount indicated is from the normal budgetary allocation. 

It has become important to address how public finance can support broader finance 
flows towards increasing the shares of clean and low-carbon actions in cities. This 
will require more structured steps, including year-wise budget forecast for the 
ongoing and new schemes at least up to 2030 and aligning these schemes with the 

TOWARDS CHALLENGE FUND FOR ACCELERATING PRIORITY 
ACTION ACROSS KEY SECTORS 
The MoEFCC is proposing to establish the Air Quality Challenge Fund, under the NCAP programme 
that is to be allocated to cities based on their population and pollution load. The initiative requires 
cities to commit to mitigating air pollution by fulfilling specific criteria for implementation of 
prescribed sectoral action.  

The criteria will be reform-based challenges. The marks are expected to be apportioned to revise 
city action plans. For example, waste management strategies will include Construction & Demolition 
and Plastic Waste Management Rules in city bye-laws; sanctioning of solid waste processing 
plants for 100 per cent waste generation; installed capacity for processing of solid waste against 
generation; sanctioning of C&D waste processing plants for 100 per cent generation; and action 
and disposal of e-waste. This also requires registration of ULB as plastic waste processor under end 
producer responsibility framework and inclusion of Mission LiFE activities as part of the city action 
plans.

In addition, Automated Testing Stations (ATS) for vehicles and Registered Vehicle Scrapping 
Facilities are to be set up. For million plus cities as well as cities with 5 lakh or less than 10 lakh 
populations, the date for registration of only electric vehicles for public transport (buses/ taxis/
auto-rickshaw) need to be notified. In addition, data filtration from registered vehicle server is 
needed to terminate old vehicle registration. 

There should be regular meetings of district/city-level monitoring and implementation committees; 
operationalization of an Air Quality Monitoring Cell and a tripartite MoU among CPCB, SPCB/PCC, 
and the concerned ULB/City for an annual action plan. Participation in Swachh Vayu Survekshan is 
necessary.
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indicators of the action plan. New schemes need to be defined in accordance with 
the full scope of action outlined in the action plan.

The convergence with central schemes needs to be strengthened with these 
schemes integrating indicators that will help deliver on clean air objectives. 
Several cities have started to report separately under NCAP and XV-FC funding 
and convergence funding. But there are several cities that have not yet come up 
to speed to capture sector-wide convergence funding and spending through their 
reporting system. 

Targeted subsidy programmes are needed to not only support scaling up of clean 
technologies, fuels and green infrastructure but also to address affordability and 
equity. Thus, designing a fiscal strategy will require more innovative approaches, 
necessitating the mainstreaming of resources and repurposing funding for clean 
air action. 

In the industry sector, more robust market-based mechanisms need to come into 
play. Well-regulated carbon and emissions trading mechanism for the industry 
sector can provide significant co-benefits. Thus, designing of fiscal strategy will 
require more innovative approaches. Carbon trading mechanism for the industry 
sector can provide significant co-benefits. But this will have to be properly 
regulated. 

This also demands mainstreaming resources and repurposing of funds for  
clean air action. Repurposing of funding will also be important to redirect 
resources from inconsequential strategies to more effective ones. For example, 
significant funding can be reallocated if the spending on road-building is diverted 
towards creating accessible walking and cycling streets and improving public 
transport infrastructure. 

It is important to point out that in some sectors, policies have already adopted 
innovative financing mechanisms. For instance, in the transport sector, transit-
oriented development linked financing including land value capture is already in 
place. However, these need to be institutionalized adequately at the state and city 
levels to be effective. 

Applying polluter pay principles through taxes and cess can generate significant 
revenues for targeted pollution control efforts, as seen in Delhi. This model, 
replicable in other cities, curbs wasteful resource use and ensures true costs of 
pollution activities are recovered by enforcing variable parking pricing and 
eliminating free parking.
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As the centre of gravity of action is shifting towards municipalities, it is necessary 
to explore the potential and opportunity of green bonds. Already, about 11 cities 
have raised municipal bonds that include Ahmedabad, Surat, Visakhapatnam, 
Amravati, Indore, Bhopal, Pune, Hyderabad, Lucknow and Vadodara. Ghaziabad, 
which was among the first to issue green municipal bonds, used the funds to 
recycle wastewater for drinking water. 

As green transition for both clean air and climate change is gaining ground, green 
finance will become important going forward and can help to mainstream clean 
air action. 

Strategies for green loans to be issued by banks and financing institutions for 
implementation of green projects or activities that are aligned with a set of defined 
green criteria will expand. There are expectations that blended finance can be an 
opportunity to leverage private capital and reduce investment risks. But all of these 
will require a coherent framework for clean air and climate co-benefits, along with 
deliberate planning. 

It is necessary to ensure that the indicators developed for the clean air action plan 
get mainstreamed while departments across sectors are preparing strategies and 
budgets to maximize clean air and low carbon gains. 

Go beyond city limits to take a regional approach
During the implementation of NCAP since 2019, it has also become increasingly 
clear that cities cannot meet their clean air benchmark only with local action but 
require regional level action to reduce the influence of transboundary pollution. 
Scientists consider geographical area with common meteorology, topography and 
climate that affect the dispersion of its unique air mass, to identify airsheds. This 
requires a regional approach and multi-jurisdictional action. In the next phase, 
the state clean air action plans will need to get stronger to address this. 

For instance, in cities like Delhi, the 2018 TERI-ARAI study has demonstrated 
how NCR contributes about 23–24 per cent of the Delhi’s PM2.5 concentration 
annually. This can be as high as 70 per cent in winter. Delhi also contributes 28 
per cent of annual PM2.5 concentration in Noida, that can increase to 40 per cent 
in winter. 

Technically NCAP has taken this idea of regional airshed based approach on board 
and has sought inter-state coordination. It has recommended comprehensive 
regional plans that need to incorporate inputs from regional source apportionment 
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studies. It has highlighted the measures that can be implemented across multiple 
jurisdictions. State action plans are an opportunity to address upwind and 
downwind transboundary air pollution through inter-state and inter-department 
co-ordination. In fact, following NGT’s directive on 9 September  2021, a Joint 
Committee has investigated developmental and industrial activities in the IGP. 
Detailed district-wise emission inventory of fine particles (PM2.5) over the IGP 
has been prepared. 

At this stage, the only workable model for such multi-jurisdiction action is in 
Delhi and NCR that includes four states. Series of directives have been issued for 
this region under the aegis of the Supreme Court and monitored by EPCA. These 
include the 2018 Clean Air Action Plan notified for the entire NCR under the 
Environment Protection Act, 1986, Graded response Action Plan for the NCR in 
2016, and expansion of air quality monitoring. 

In the industry sector, this led to a phase out of polluting industrial fuels (pet coke, 
furnace oil) in 2017–18, SOx, NOx national emissions standards for 16 groups 
of industries and ban on import of pet coke; direction to industries to switch to 
PNG in NCR; and action on brick kilns. In the transport sector, there has been 
substantial scaling up of natural gas vehicles and expansion of natural gas pipeline, 
direction on implementation of parking policy and parking management area plan 
for demand management in Delhi and NCR, etc. 

Post-2019, CAQM has been set up for air quality management of this region. The 
Act under which the CAQM has been formed recognizes the transboundary nature 
of air pollution and gives cross-sectoral and cross-jurisdictional authority to the 
Commission. CAQM is issuing region-wide directives. This has facilitated region-
wise action. 

The state of Uttar Pradesh has initiated the process of airshed approach. This 
has brought to the forefront the importance of such sources like solid fuels for 
cooking, agriculture and heavy-duty vehicles. These were originally not in focus 
for pollution control. This brings out of the importance of combining city based 
action with the airshed based air quality management.17 

This integrated approach for harmonized action across jurisdictions is an 
important learning that needs to be integrated with the next phase of NCAP. 

In the next phase it is necessary to create an inter-state council for coordinated 
action and also leverage state action plans for state-wide airshed approach for 
harmonized action across sectors. 
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SNAPSHOTS OF CITY REPORTS REPORTING ON NCAP, XV-FC AND 
CONVERGENCE FUNDING SEPARATELY
Here are two examples of how the following cities have identified action funded by different funding 
sources: 

HYDERABAD

Action funded from XV-FC for the FY 2021–22: Rs 118 crore
•	 End-to-end paving
•	 Urban greening
•	 Construction and demolition waste
•	 Intelligent traffic system
•	 Synchronization of traffic movement
•	 Conversion of diesel-operated buses to EV buses
•	 EV Charging Stations (EVCS) and upstream charging stations

Convergence funding—other funding schemes
•	 Comprehensive Road Maintenance Programme (CRMP): Regular maintenance of roads, pot hole 

filling
•	 Strategic Road Development Plan (SRDP): Major corridors, major roads, flyovers
•	 Urban forestry: Nurseries, tree samplings, landscape greenery and vertical gardening at flyovers
•	 Sweeping machines
•	 Solid waste management: Primary and secondary collection and transportation, processing and 

disposal facility
•	 C&D waste management: Waste recycling plant
•	 EV charging stations: EV stations, green buses 
•	 Waste management: Waste collection and transport: 4,500 Swachh auto tippers, 55 refuse 

compacter vehicles and 310 vehicles (6 T GVW). 17 transfer stations, 116 static/mobile secondary 
collection and transfer points, 105 portable self-compactors, 76 static compactor containers and 82 
hook-mounted vehicles

•	 Legacy waste: Scientific landfill, scientific capping of 12 million tonnes of legacy waste; 19.8 MW 
capacity WtE plant, compost plant, 5 TPD capacity bio-methanation unit, 5 TPD capacity plastic 
recyclables processing unit, compressed biogas bottling plant, 1 MW solar plant, 600 KLD leachate 
storage & treatment facility

•	 C&D waste: 420,274 MT C&D waste collected and 193,686 recycled. 2 C&D waste plants (500 TPD 
capacity each), 2 more plants are planned

•	 Water sprinkler: 55 water fountains
•	 Mechanical sweeping: 35 machines are in operation, total 4 are procured and tender for additional 

4, 1,850 kms of roads are covered in 43 routes
•	 Construction of roads: 216 concrete/bitumen roads covering 92 km, jet patcher machines to 

maintain pothole-free roads, end-to-end paving (642 km of road completed)
•	 Greening: 600 nurseries developed, 620.88 lakh tree saplings planted, 406 open spaces developed 

as parks, 45 locations developed with Miyawaki model of dense plantations, urban forest parks 
taken up (595 ha), creation of green buffers at 122 locations

•	 EV: 60 DC fast chargers and 500 AC slow chargers, 167 EV charging stations (plan to expand to 
2,500 by 2025); 132 city CNG buses

•	 ITMs: Adaptive Traffic Control system (ATSC) and pelican signals, synchronization of traffic 
movement
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PUNE
Total fund requirement under XVFC grant (2022–26)
•	 Total fund requirement: Rs 311.89 crore (2022–26)
•	 EV component (Rs 250 cr): 80%
•	 200 e-buses, 6 e-bus depots, 500 charging points, 400 SWM (EV/CNG), battery swapping stations, 

EV-based first and last mile connectivity,  
•	 Dust mitigation (Rs 24 crore): 7.69%
•	 Mechanical sweepers, cycle tracks and footpath construction, air pollution control system for hot mix 

plants
•	 Industries and others (Rs 5 crore): 1.6% water fountains for major traffic intersections
•	 C&D activities (Rs 13 crore): 4.16% C&D waste feeder points, one C&D plant of 250 MT capacity
•	 Bakeries and crematoria (Rs 9.92 crore): 3.1% air pollution control systems for wood-fired cremations
•	 Air quality monitoring and strengthening (Rs 9.97 crore): 3.1% urban monitoring, background monitoring 

stations, meteorological monitoring, ambient air quality modelling, awareness activities, alternative to 
woodfire/coal for water heating needs in slum areas

Convergence funding—other sectoral funding schemes
•	 Smart city: E-bus subsidy, environmental sensors, tree plantation, cycle track, ISWM—Rs 65.62 Cr
•	 FAME II electric mobility: Procurement of 150 e-buses—Rs 16.5 Cr
•	 Majhi Vasundhara 2.0: Green areas, solar power, rainwater harvesting—Rs 3 Cr
•	 PMC budget SWM:  Mechanized road sweepers, C&D waste processing plant, bio-CNG plant—Rs 47.8 Cr
•	 PMC and IITM under SAFAR: 10 CAAQMS—Rs 10 Cr
•	 PMC budget—Green cover and green buffers: Biodiversity park reservations, GIS tree census, road 

medians maintained, greening, AMRUT van—Rs 13 Cr
•	 PMC budget—Renewable: Solar panels, tax benefits, solar water heating—Rs 14 Cr
•	 PMC budget—Crematoriums: APC for wood-fired crematoriums, Venturi type scrubber electric 

crematoriums—Rs 20.35 Cr
•	 PMC budget—Mobility: Footpath and cycle track—Rs 80 Cr; Cycle plan—Rs 20 Cr (initiatives include 

BRT, Pune Cycle Plan; subsidies to 3-wheeler auto rickshaws to convert to CNG, pothole-free roads, wall-
to-wall paving and road design improvement, black topping of metalled roads, Pune street programme, 
urban street design guidelines, and parking and pedestrian policies)

NCAP funding
•	 Mechanical sweepers, water sprinklers, public awareness & capacity building, cycle track, electric 

crematoriums, green buffers—Rs 9.45 Cr 
•	 Initiatives under convergence funding 

	» Waste management: 
a.	Bio-CNG plant under PMC budget for SWM 
b.	Bio-capping of legacy waste at Uruli Devachi and green belt development at waste processing site
c.	C&D waste processing plant (250 MT)

	» Construction of roads: 
a.	Black topping of metalled roads including pavement of road shoulders 
b.	Walk smart pedestrian policy 
c.	Parking policy developed

	» Greening: 908 ha of land reserved as biodiversity parks, 210 gardens and projects under Amrut Van
	» Renewable energy:  

a.	More than 58,228 properties have installed solar water heating systems
b.	Implementation of grid-connected rooftop solar PV systems on the roofs of PMC buildings
c.	Installation of ten electric crematorium and 13 air pollution control systems for wood-fired 

crematoriums
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Planning and compliance in small city vs big city
It is also clear that there is difference in scope of action, diversity and complexity 
of measures, depending on the size of the city. The complex range of solutions 
including institutional arrangement, infrastructure development, enforcement, 
compliance framework, etc. that have been planned for mega cities like Delhi, 
Mumbai, Kolkata, Bengaluru, Hyderabad, etc. are not always directly replicable 
in smaller cities. The planning must reflect the scale of the urban planning and 
systems required for big cities to inform target and funding. 

The emissions source inventory of the Indo Gangetic Plain states has shown that 
rural pollution sources can greatly influence the air quality of the region. 

With respect to smaller towns, it is clear that the planning will require both local 
and cluster-based solutions. CSE’s review of smaller ULBs across states has shown 
that the needs of smaller populations require a different approach. A cluster-
based approach is required for things like developing infrastructure for waste 
management and recycling, and public transport strategies. The same facility 
should be able to cater to the needs of several small towns in a cluster. But the 
current focus on only one small town in the NCAP list can impede such approaches. 
Therefore, state clean air action plans need to address that.  

However, local enforcement related to waste burning, dust management, use of 
solid fuels can be common to all smaller towns. 

Industrial cities on the other hand require more detailed reporting on compliance 
monitoring and enforcement strategies for industrial sources. This needs to be 
detailed out for adequate reporting. The critical challenges are with respect to 
small- and medium-scale units in non-conforming areas and fugitive emissions 
associated with dispersed industrial sources. 

Strengthen institutional framework for monitoring, capacity 
building and communication for implementation
Several indicators have highlighted the need for strengthening of departmental 
capacity for planning, monitoring, tracking and providing laboratory support for 
air quality monitoring and assessment. This requires well-aligned institutional 
systems for programme monitoring and reporting. Each city has a high-level 
task force that is in many cases under the chairpersonship of the chief secretary 
of the states with representation of the departmental heads. This needs to work 
more efficiently. 
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Further, each municipal corporation is mandated to set up an air pollution cell for 
programme monitoring and coordination. This cell should have representation 
from each sector with well-defined mandate and responsibility. This cell needs 
to be adequately empowered for inter-departmental coordination. This also 
requires supportive technical advisory for knowledge support for target setting 
and monitoring of action with requisite benchmarks in each sector. 

The plans have also outlined the need for training and skill development of 
public officials. It has also asked for creating systems and infrastructure for 
communication, public outreach, public grievance cell, etc. This may be planned 
adequately. This will have to be supported by a regular programme on training 
and skill development of public officials. It is important to create and design 
modules of training for more targeted orientation programmes to build capacity 
across all departments. This requires deeper understanding of detailed standard 
operating procedure (SOP) and management information system (MIS) within 
each department—preferably well automated, to ensure proper implementation 
and reporting.  

Need protocol for data recording and reporting based on the 
indicators for reporting progress
Reviews in cities show the struggle that ULBs and SPCBs face in collating 
information from all departments and then uploading that on the PRANA 
portal. Sometimes it is evident that the concerned departments have requisite 
data/information on several indicators. But it is often not understood how to 
track and maintain datasets for reporting purposes. This leads to ambiguity in 
reporting. This may also lead to under reporting of action. It is advisable that 
for departmental and inter-departmental sourcing of information, a designated 
team of officials is put in place in each city who will be trained to track data 
and information according to the CPCB indicators and develop data recording 
systems. Even though the departments have nodal officials, lack of protocol for 
inter-departmental coordination makes the system sub-optimal. 

As far as possible, the departments and ULBs should be supported and enabled 
for automated systems of e-recording of data based on well-defined protocol that 
is easily accessible according to pre-defined format of reporting. Capacity building 
is needed for this purpose. 

While some set of data/information exists with the departments as part of the 
regular planning and implementation, more focused information generation is 
also needed. This may require surveys or ground-level assessments as part of 
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the programme design and implementation. This may also require third party 
engagement for project planning and implementation. 

Information generated as part of the tendering or feasibility studies in different 
sectors will have to be leveraged for creating centralized databases. Departmental 
and inter-departmental flow of information (both quantitative and qualitative) for 
regular reporting will eventually require an automated dashboard at the city level. 
Such detailed information generation is possible if departments adopt protocol 
for data generation, recording and reporting based on the CPCB indicators and 
accordingly redefine the scope of action/programme/schemes in each city. This 
needs to be linked with the decision-making process within the departments and 
the investments in ITS. 

Departments often find it challenging to provide granular data sought for each 
indicator. This can create problems going forward if the concerned schemes and 
programmes are not adequately tracked according to the requirements. This 
detailing will require supportive action in terms of enforcement strategy, regulation 
development, infrastructure creation, and human resource development to set 
targets with clear milestones. 

Otherwise, the progress report over time will have very little to fall back on and in 
most cases, it will be challenging to provide updated information to demonstrate 
progress. This reporting requirement is therefore directly related to strategy 
development in each sector. This is also needed for target setting that the new 
reporting mechanism requires. This makes guidance framework and guidelines 
for strategy development and further refinement of action or initiation of new 
measures in each sector necessary. 

It is necessary to create combined mandate and databases when multiple agencies 
are involved in planning and execution of programmes. Within the municipal 
limits, several departments can be involved with the provisioning of infrastructure 
like roads, electricity and electric vehicle charging infrastructure, bus transport 
infrastructure and buses, etc. Several departments may also have common 
enforcement areas.

For instance, it has been noted that multiple land-owning agencies often have 
disaggregated mandates and databases. Aligning their roles and respective 
information systems for integrated tracking, monitoring and reporting is necessary. 
This can be a one-time exercise that can be periodically updated. For instance, road 

National Clean Air Programme_Assessment and Review.indd   96National Clean Air Programme_Assessment and Review.indd   96 16/07/24   11:37 AM16/07/24   11:37 AM

147 1831



97

infrastructure may be provided by several departments—PWD, municipalities, 
and development authorities—within the same municipal jurisdiction, but all 
are responsible for implementing common and upgraded road design guidelines 
for carriageway, pedestrian and cycling infrastructure, greenery and innovative 
drainage, etc. 

Similarly, on several indicators, while ULBs or the Transport Department might 
be responsible for planning and to some extent enforcement, the Traffic Police 
may also have a role in the enforcement of the same indicators. Therefore, all the 
departments will have to be adequately informed and aligned.   

This is particularly relevant for enforcement strategies. Several CPCB indicators 
require data reporting on enforcement and penal action in different sectors. It 
is evident from ground-level assessment that the function of enforcement is 
often disconnected from the planning body or enforcement is shared between 
departments like the municipal corporations and traffic police depending on the 
jurisdiction of the departments or definition of the business rules.  

For example, in some cities, while municipalities and SPCBs enforce rules related 
to C&D inside the construction premises of the buildings, the traffic police enforce 
rules outside the buildings in public areas. Therefore, while defining enforcement 
rules, it is important to establish responsibilities of the concerned departments for 
each indicator for aligned action and reporting. 

Prioritize action in key sectors to implement at a scale across 
the regions
The Challenge Fund that is under discussion needs to identify priority action across 
key sectors of pollution and develop a funding and a compliance framework for 
their implementation in cities and at a regional scale. The next phase of funding 
has to ensure massive clean energy transition in industry; massive cleaning up 
of vehicle fleet by phasing out targeted end-of-life vehicles, especially heavy duty 
vehicles; electrification of vehicles at a scale for zero emissions transition; scale up 
integrated public transport; eliminate solid fuels for cooking; and achieve circularity 
by fully implementing the targets of 100 per cent collection and segregation of 
waste, material recovery, remediation of legacy waste in dumpsites and diversion 
of fresh waste from dump sites. Linking funding with sectoral priority action and 
progress in their implementation is necessary to make a difference to air quality.  
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Performance-linked assessment needs to capture emerging 
good practices in cities 
Ranking of cities and scoring for performance-linked funding need to capture 
emerging good practices to facilitate learning for all cities. It would be wasteful 
if the annual exercise of performance assessment of cities to identify the best 
performing cities is not effectively utilized to capture the details of the emerging 
good practices in different sectors. 

This is an opportunity for all other cities to understand the level of maturity 
required for sectoral action to meet both quantitative and qualitative targets. 

Despite the challenges, a substantial number of sectoral good practices are 
emerging across cities that provide crucial lessons on the direction and scale of 
change needed to improve air quality significantly. The annual ranking of cities 
should provide details for cross learning among cities and regions.
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Annexures

Annexure 1: The criteria for scoring and ranking of NCAP and XV-FC cities, 2020–21 to 
2022–23

NCAP cities assessment XV-FC cities assessment

Assessment 1: FY 2020–21 (FY 1 April 2020 to 31 August 2021, extended due to COVID)

Rationale for 
evaluation/ 
parameters 
considered

Parameter A, B, C (3 parameters) considered for 
city evaluation:
1.	 Parameter A: Strengthening of the pollution 

monitoring mechanism
2.	 Parameter B: Source-wise cause analysis for air 

pollution
3.	 Parameter C: Progress on action plan and 

compliance of statutory guidelines/rules

Parameter A, B, C and D (4 parameters) considered for 
city evaluation:
1.	 Parameter A: Strengthening of the pollution 

monitoring mechanism
2.	 Parameter B: Source-wise cause analysis for air 

pollution
3.	 Parameter C: Progress on action plan and compliance 

of statutory guidelines/rules
4.	 Parameter D: Quantification and evaluation of air 

quality improvement, including,
i. Reduction in particulate matter (PM10)
ii. Frequency of exceedance in AQI levels

Criteria for 
assigning 
scores

The criteria for assigning scores to the cities are 
based on following activities:

Activities Score

Preparation of City Micro Action 
Plan as per CPCB-specified modal 
format

40

Performance assessment based on 
Parameters A, B and C
Parameter A: 20 marks
Parameter B: 20 marks
Parameter B: 20 marks

60

Total 100

The criteria for assigning score to the cities are based on 
following activities:

Activities Score

Parameter A: Strengthening of the pollution 
monitoring mechanism

10

Parameter B: Source-wise cause analysis for 
air pollution

10

Parameter C: Progress on action plan and 
compliance of statutory guidelines/rules

10

Parameter D: Quantification and evaluation of 
air quality improvement 

70

Total 100

Scoring 
principle

	The assessment for scoring of cities was done for 
the period (FY 1 April to 31 March, 2019–20) of 
the preceding financial year.

	During the first year of assessment, 40 per cent 
weightage was given to the preparation of CAPs 
and 60 per cent to the 3 parameters (Parameter 
A, B, and C), and parameter D was excluded due to 
PM10 and AQI not being taken into consideration.

	XV-Cities have been assessed for the preceding year 
data of FY 2019-20 for 2020-21.

	30 per cent weightage given to Parameters A, B and C 
and 70 per cent weightage to Parameter D.

Assessment 2: 2021–22 (FY 1 April 2021 to 31 March 2022)

Rationale for 
evaluation/ 
parameters 
considered

	Cities have been assessed based on the fourth 
Parameter (Parameter D: Quantification and 
evaluation of air quality improvement).

	Only one parameter has been taken into 
consideration (Parameter D).

	Cities have been evaluated based on the fourth 
Parameter (Parameter D: Quantification and 
evaluation of air quality improvement).

	Only one parameter has been taken into consideration 
(Parameter D).

Criteria for 
assigning 
scores

Reduction in annual average PM10 concentration (40 
per cent or more than 40 per cent) from base year to 
current year, 2019–20 to 2021–22

1.	 Reduction in annual average PM10 concentration
2.	 Increase in good days (AQI < 200)
3.	 Annual average PM10 concentration and AQI days 

for FY 2021–22 is compared with data of previous 
year i.e. FY 2020–21.
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Performance 
factor

	The performance of the cities has been assessed 
using the performance factor.

	The performance factor has been calculated 
to compare the actual reduction in PM10 
concentration to the targeted reduction during 
the assessment year.

Performance factor = 100 x R(A)/R(T)
	Where Performance Factor (on total score of 100) 

= P
	Actual reduction in PM10 for the assessment year 

= R(A)
	Targeted reduction (prescribed by CPCB) of PM10 

for the assessment year = R (T)

For instance, 
In 2019–20, the PM10 level in Nellore city was 67 
µg/m3, which reduced to 55 µg/m3 in 2021–22. It has 
reduced by 12µg/m3 against the city targets of 3 µg/
m3. So, the performance factor of the city was 400. 
Performance factor (Nellore city) = 100 x 12/3 = 400

Performance factor: NCAP cities

Scoring basis Score 
assigned to 
city

Fund allocation

Higher PM10 
reductions against 
the given target

Above 100 Eligible for per-
formance-based 
incentives

PM10 reduction 
as per the given 
target 

100 Eligible for per-
formance-based 
allocation

No reduction in 
PM10 or negative 
reduction 

0 No grant 

The performance factor has been computed based on 
the reduction in annual average PM10 concentration and 
increase in good days (AQI < 200).

Table A: Reduction (%) in annual average PM10 
concentration

Sr. no.
Reduction (%) in annual 
average PM10 concen-
tration 

Improvement

1 15 and above High

2 <15 Low

Table B: increase in good days, AQI

S.No
Increase in Good days (%) 
AQI 

Improvement

1 15 and above High

2 <15 Low

Overall Performance Factor (Table A & B) as per 
following matrix-

Sr. 
no.

Reduction 
(%) in annual 
average concen-
tration (from 
Table A)

Increase in 
good days 
(%) (from 
Table B)

Performance 
Factor, SD= 
Score, S*

1 High High 100

2 Low High 75

3 High Low 50

4 Low Low 25

Data 
consideration

	The manual monitoring data from the National Air 
Quality Monitoring Programme (NAMP) is used to 
evaluate the performance of cities.

	The annual data has been considered from 1 April 
to 31 March.

	Integrated the daily average data of manual as well as 
continuous monitoring stations. 

	98 percentile value (2% outliers of 365 days) has 
been considered to represent the base characteristics 
of air quality of a city and any reduction in such value 
defines improvement.

	Outlier’s removal: First, average value of PM10 
concentration of considered quarters’ data along with 
standard deviation value (σ) is calculated. After that, 
average value is subtracted from each value of PM10, 
if its resultant value falls outside of ±2 σ, then that 
value of PM10 is not considered.

	Average annual PM10 concentration is calculated 
after removal of outliers for both years for comparison 
between values of two years.

	Data unavailable for a few days were computed using 
linear interpolation method.

	Number of days having the PM10 concentration ≤250 
µg/m3

	(AQI<200) are considered as Good days as per DoE 
Guideline.
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Basis of 
ranking the 
cities

Cities that reduced PM10 levels as per the 
recommended target, receiving scores of 100 and 
above, ranked as the best performers. Cities with no 
improvements as per the given target, ranked as the 
worst performers, receiving scores of less than 40.

The cities that demonstrated higher reductions in PM10 
concentration (15% and above) and greater improvements 
in good days (15% and above) obtained scores of 100, 
while cities that demonstrated lower improvement in 
PM10 concentration and good days received scores of 25.

Cities ranking 
as per CPCB 
evaluation, 
2021–22

Scoring of NCAP cities based on performance 
assessment, FY 2021–22 

Perfor-
mance 
score

No. of 
cities

Cities

>100 37

Srinagar, Gorakhpur, Moradabad, 
Firozabad, Bareilly, Dehradun, 
Guwahati, Cuttack, Bhubneshwar, 
Kolhapur, Amravati, Solapur, Hub-
li-Dharwad, Sangli, Nellore, Khurja*, 
Raebareli, Rishikesh, Alwar, Dewas, 
Balasore, Thoothukuddi*, Dimapur, 
Latur, Akola, Davanagere, Ongole, 
Anantapur, Chittoor, Gajraula*, 
Anpara, Gobindgarh, Nalagarh*, 
Talcher, Naya Nangal, Kohima, 
Sunder Nagar

>80-
100

6
Parwanoo, Sibsagar,  Pathankot/
Dera Baba*, Udaipur, Sangareddy, 
Gulburga

>60-80 2 Noida, Kashipur

>40-50 3 Rourkela, Jalna, Baddi

Below 
40

34

Delhi, Chandigarh, Jammu, Durgapur, 
Jalandhar, Jhansi, Ujjain, Guntur, 
Muzzafarpur*, khanna, Patiala, 
Chandrapur, Nagaon*, Gaya, Sagar, 
Haldia, Vizianagaram, Srikakulam, 
Eluru, Nalgonda*, Rajahmundry, 
Jalgaon, Kurnool, Korba*, Kadapa, 
Silchar*, Kalinga Nagar, Dera Bassi, 
Brynihat, Angul, Paonta Sahib, Nal-
bari, Damtal, Kala Amb*

Total 82  

Source: 5th meeting of Steering Committee on NCAP, 5th 
August 2022

	43 cities have been scored more than 100 marks
	2 cities have been scored between 60–80 marks
	3 cities scored between 40–50 marks
	34 cities scored below 40 marks

Scoring of XV-FC cities based on performance 
assessment, FY 2021–22 

Performance 
Score

No. of 
cities 

Cities

100 3
 Allahabad, Lucknow and 
Varanasi

75 33

Jaipur, Kota, Vijayawada, 
Visakhapatnam, Durg Bhilaina-
gar, Raipur, Ahmedabad, Rajkot, 
Surat, Vadodara, Jamshedpur, 
Ranchi, Bengaluru, Bhopal, 
Gwalior, Indore, Jabalpur, 
Aurangabad, Mumbai, Nagpur, 
Nashik, Pune, Vasai virar, 
Amritsar, Ludhiana, Chennai, 
Madurai, Trichy, Hyderabad, 
Agra, Meerut, Asansol, Kolkata

25 6
Ghaziabad, Kanpur, Jodhpur, 
Dhanbad, Faridabad and Patna

Total 42  

Source: 5th meeting of Steering Committee on NCAP, 5th August 
2022

	Varanasi, Lucknow and Allahabad were among the 
best performing cities that obtained scores of 100

	Ghaziabad, Kanpur, Jodhpur, Dhanbad, Faridabad, 
and Patna were among the worst performing cities to 
obtain scores of 25, 

	The remaining 33 average performing cities obtained 
a score of 75.

Assessment of cities, FY 2022–23 (FY 1 April 2022 to 31 March 2023)
The performance of cities in 2023 was evaluated using the same methodology as in 2022. Only the ranking of cities has been 
changed in the 2023 assessment. 

Scoring of NCAP cities based on performance assessment, FY 
2022–23
	18 cities scored more than 100 marks (performance factor)  
	7 cities scored more than 80 marks:   Nalbari, Jalandhar, Parwanoo, 

Sibsagar, Latur, Khanna and Dehradun
	1 city scored between 50–60 marks: Naya Nangal
	1 city scored between 40–50 marks:  Rajahmundry
	53 cities scored below 40 marks: Delhi, Chandigarh, Noida, Rourkela, 

Cuttack, Bhubaneswar, Udaipur, Angul, etc.

Scoring of XV-FC cities based on performance 
assessment, FY 2022–23
	4 cities obtained a score of 100:  Ahmedabad, Rajkot, 

Varanasi and Dhanbad
	2 cities obtained score of 50: Agra and Kanpur 
	10 cities obtained score of 25: Asansol, Gwalior, 

Faridabad, Lucknow, Meerut, Ghaziabad, Kanpur, 
Jodhpur, Patna and Vasai-Virar

	Remaining 26 cities obtained score of 75

Source: MoM_13th_IC.pdf (cpcb.gov.in)

Source: Compiled from various sources, PRANA Portal
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Annexure 2: Parameters to assess city performance (for release of funds) for NCAP and 
XV-FC cities, FY 2021–22

Parameter A Strengthening of the pollution monitoring mechanism
a.	 Operationalization of Air quality Monitoring (AQM) Cell
b.	 IT-enabled air quality data management system
c.	 Coordination Committee reviews including progress and review of city action plans, including public grievance 

redresser portal, emergency response and awareness programme.

Parameter B Source-wise cause analysis for air pollution
a.	 Identification of hotspots within and outside ULB
b.	 Air quality profiling to identify suitable locations for air quality
c.	 Assessment of sources of pollution in the city or source apportionment study 
d.	 Engagement of technical institutes as knowledge partners

Parameter C Progress on action plan and compliance of statutory guidelines/rules
a.	 Implementation and updation of city action plans
b.	 Monitoring of PUC vehicles
c.	 Infrastructure planning and set up of CAAQMS or Manual AQMS

Parameter D Quantification and evaluation of air quality improvement with the weightage 
For assessment of XV-FC cities, two factors have been considered:

i. Reduction in air pollution levels (Particulate matter)
a.	 Based on international practice, 98 percentile value (2% outliers of 365 days) has been considered to 

represent the base characteristics of air quality of a city and any reduction in such value defines improvement.
b.	 For air quality management and assessment purpose the annual data is considered from April to March, 

AQI Calendar Year
c.	 Percentage reduction observed in 98 percentile value of maximum PM10 concentration observed on all 

normal days* of the year from the baseline data of 42 MPC/UAs (see Annexure 1) is graded as following:

Sr. no. Reduction (%) in annual average PM10 concentration Improvement

1 15 and above High

2 <15 Low

ii. Frequency of exceedance in AQI levels    
a.	 The number of days exceeding AQI (Moderate: 200**) out of total number of normal days monitored per 

day is graded as under: 

Sr. no. Increase in Good days (%) AQI Improvement

1 15 and above High

2 <15 Low
                                              
Overall Performance factor method to evaluate XV-FC cities:

Sr. 
no.

Reduction (%) in annual 
average PM10 concentration 

Increase in good days 
(%) 

Performance 
Factor, SD = 
Score, S*

Percent of 
fund based on 
performance score

1 High High 100 100

2 Low High 75 75

3 High Low 50 50

4 Low Low 25 0

For assessment of NCAP cities, only Parameters A, B and C has been considered in FY 2021–22 (see Annexure 3). From 
2022–23, annual average reduction in PM10 concentration has been considered as a fourth parameter (Parameter D) to assess 
city performance.

Source: Amendment in guidelines for the release and utilization of funds under National Clean Air Program (NCAP), MoEFCC, 25 August 2022

*Normal days to be defined by each city in consultation with meteorological department based on statistical analysis of critical Meteorological 
parameters for each season.

** MoEFCC may work out the AQI levels annually after suitably adjusting the all-India average
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Annexure 3: Framework for city performance assessment for fund release, 2021–22 to 
2022–23

First instalment, 2021–22 Second instalment, 2021–22

Necessary 
condition/ 
minimum 
eligibility 
criteria for 
fund 

a.	 Submission of Utilization Certificates (UCs) of 
minimum 60% of sum total of funds released in 
preceding year (2020–21) 

b.	 Funds carry forwarded from FY 2019–20.

a.	 Submission of Utilization Certificates (UCs) of minimum 
60% available funds 

b.	 Unspent balance on 1 April of the FY plus the amount of 
funds released as first instalment in the Financial Year

Annual 
allocation 
fund

60% of the city’s annual allocation has been given 
based on the ratio of population and PM10 
concentration (Fund allocation ratio prescribed by 
MoEFCC, 2019–20)
(Second instalment will be released based on the 
performance)

40% of the annual allocation of the city was determined 
based on score assigned to the city, based on the 
performance.

For instance, if a city scores 70, it will be given 75 per cent of 
the second instalment amount.

Rationale for performance-based funding from 2021 
onwards (FY 2021–22): Rationale for assigning score to 
the cities for determining annual allocation released as a 
second installment 

NCAP cities performance assessment, 2021–22:

Relative weightage to assess the performance of NCAP cities 
(for second instalment) was based on two activities: 
1.	 Preparation of City Action Plans (CAPs) and 
2.	 Consideration of parameters A, B and C.

Sr.no. Activities Score

1. Preparation of City Micro Action Plan as per 
CPCB specified model format.

40

2. Assessment of performance in respect of 
parameter A, B and C.
Allocation of marks: 
Parameter A: Strengthening of the pollution 
monitoring mechanism (20 marks) 
Parameter B: Source-wise cause analysis for 
air pollution (20 marks) 
Parameter C: Progress on action plan and 
compliance of statutory guidelines/rules (20 
marks)

60

Parameter D excluded (Quantification and evaluation of air 
quality improvement with the weightage) because the funds 
have been utilized by the cities (during 2019–20 to 2021–22) 
for City Action Plans (CAPs) to achieve the desired objective 
of the clean air.

XV-FC cities assessment, 2021–22: 
In FY 2021–22, the relative weightage for assessment of city 
performance on air quality was based on the 4 parameters 
under XV-FC for release of funds.
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First instalment, 2021–22 Second instalment, 2021–22

Parameter 2021 Score

Process and input-based criteria: 

Parameter A: Strengthening of the pollution 
monitoring mechanism

10

Parameter B: Source-wise cause analysis for air 
pollution

10

Parameter C: Progress on action plan and compliance 
of statutory guidelines/rules

10

Parameter D: Quantification and evaluation of air 
quality improvement with the weightage 
	Reduction in Air pollution level (PM10)
	 Frequency of Excellence in AQI levels
(After 2021–22 entire weightage will be on D 
Parameter)

70

Total 100

Performance-based grant: Based on the assigned score to 
the city as per Parameters A, B, C & D, performance grant 
has been allocated to the 131 NACs.

Score of city Percent of fund allocation from 
2021–22 onwards

80-100 100

60-80 75

50-60 50

40-50 25

Below 40 Nil

First instalment, 2022–23 Second instalment, 2022–23

Necessary 
condition/ 
minimum 
eligibility 
criteria for 
fund

a. Submission of 75% of the pending Utilization 
Certificates (UCs) as on 1 April of FY 2022

b. Deposition of accrued interest on unsent balance as 
on 1 April of financial year.

Submission of remaining (25%) Utilization Certificates (UCs) 
pending as on 1 April of Financial Year (i.e. 1 April 2022)

Annual 
allocation 
fund (release 
of funds)

90% of the actual annual allocation of fund to the 
city for the financial year.
a. 60% of annual allocation based on the on the ratio 
of population and PM10 concentration
b. Performance-based allocation out of 40% of the 
annual allocation of the city determined on the basis 
of score assigned to the city
c. Performance-based incentives for the city 
calculated based on the performance factor

10% of the actual annual allocation of fund to the city for the 
financial year.

Rationale for performance-based funding from 
2022 onwards (FY 2022–23): Rationale for 
assigning score to the cities for determining 
performance bases allocation and incentives
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First instalment, 2021–22 Second instalment, 2021–22

Performance 
factor 
calculation 
for city 
evaluation

NCAP cities assessment, 2022 onwards: 
	From FY 2022–23, 100 per cent weightage has 

been given to Parameter D: Quantification of 
improvement in air quality (PM10 reductions) 
for performance assessment of cities 

	Performance factor (P) has been computed 
to compare the actual reduction in PM10 
concentration to the targeted reduction during 
the assessment year.

	The cities that achieved higher PM10 reductions 
against targets got a score above 100.

Performance factor: NCAP cities

Scoring basis Score 
assigned 
to city

Fund allocation

Higher PM10 reductions 
against the given target

Above 
100

Eligible for per-
formance-based 
incentives

PM10 reduction as per 
the given target 

100 Eligible for 
performance-
based allocation

No reduction in PM10 or 
negative reduction 

0 No grant 

Performance factor = 100 x R(A)/R(T)
	Where Performance Factor (On total score of 100) 

= P
	Actual reduction in PM10 for the Assessment year 

= R(A)
	Targeted reduction (prescribed by CPCB) of PM10 

for the assessment year = R(T)

XV-FC cities assessment, 2022 onwards: 
	Weightage has been given based on the Parameter 

D: Quantification of improvement in air quality 
(PM10 reduction and increase in good days, AQI)

	Performance factor has been calculated based 
on the reduction in PM10 concentrations and 
increase in the good days (AQI) from the base 
year 2019–20 for performance-based grants. 

Overall Performance factor method to evaluate 
XV-FC cities:

Sr. 
no.

Reduction 
(%) in 
annual 
average 
PM10 con-
centration 

Increase 
in good 
days 
(%) 

Performance 
Factor, SD = 
Score, S*

Percent 
of fund 
based on 
perfor-
mance 
score

1 High High 100 100

2 Low High 75 75

3 High Low 50 50

4 Low Low 25 0
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First instalment, 2021–22 Second instalment, 2021–22

Performance-based incentives
The composite performance factor can be more than 
100 in cases where performance factor of city exceeds 
the targets. Cities with scores higher than 100 have 
been considered for incentive grant from undistributed 
grant. The leftover funds will be distributed to cities 
having scores above 100 in proportion of their score in 
excess of 100 multiplied by their percentage allocation 
(fund allocation ratio). The additional allocation will 
not be more than their annual allocation.
 
For instance, 
In 2019–20, the PM10 levels in Nellore city was 67µg/
m3 which reduced to 55 µg/m3 in 2021–22. It has 
reduced by 12 µg/m3 against the city targets of 3 µg/
m3. So, the performance factor of the city was 400. 

Performance factor (Nellore city) = 100x12/3 = 400

Therefore, Nellore city has received the incentives 
based on the performance.

Release of funds, FY 2023-24

Under NCAP and XV-FC, funds for 2023–24 will only be released upon submission of 75 per cent Utilization Certificates (UC) for the funds 
released during FY 2022–23 and 100 per cent utilization up to 2021–22.
In 2023–24, there were 27 NCAP cities that received the incentive grants based on their performance in FY 2022–23.

Source: Compiled from various sources, PRANA Portal
1.	 Operational guidelines for implementation of the recommendations on Urban Local Body grants (Ambient Air Quality Component) contained in 

Chapter 7 of the Fifteenth Finance Commission (FC-XV) Final report, 10 August 2021, Ministry of Finance, Government of India
2.	 Amendment in guidelines for the release and utilization of funds under National Clean Air Program (NCAP), 25 August 2022, MoEFCC, Government 

of India
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Annexure 4: Performance evaluation framework for release of funds for FY 2022–23 
to 2025–26

A Necessary condition/ eligibility Funds released as first instalment/actual annual 
allocation

First instalment a. Submission of 75% of the pending 
Utilization Certificates (UCs) as on 1 April 
of FY 2022

b.  Deposition of accrued interest on unsent 
balance as on 1 April of financial year.

90% of the actual annual allocation of fund to the city for 
the financial year.
Actual annual allocation of fund to the city will include the 
following:
a.  60% of annual allocation of the city in the FY 2022–23
b.  Performance-based allocation out of remaining 40% of 

the annual allocation of the city determined on the basis 
of score assigned to the city

c.  Performance-based incentives for the city calculated 
based on the performance factor. 

B Necessary condition/ eligibility Funds released as second instalment/actual annual 
allocation

Second instalment Submission of remaining (25%) Utilization 
Certificates (UCs) pending as on 1 April of 
Financial Year (i.e., 1 April 2022)

10% of the actual annual allocation of fund to the city for the 
financial year.

Source: Amendment in guidelines for the release and utilization of funds under National Clean Air Program (NCAP), 25 August 2022, MoEFCC, 
Government of India

Annexure 5: Relative weightage to assess the performance of XV-FC cities 
Parameter 2021 2021–22 2022–23 2023–24 2024–25 2025–26

Parameter A: Strengthening of the pollution monitoring 
mechanism

10 - - - -

Parameter B: Source-wise cause analysis for air pollution 10 - - - -

Parameter C: Progress on action plan and compliance of statutory 
guidelines/rules

10 - - - -

Parameter D: Quantification and evaluation of air quality 
improvement with the weightage 

70 100 100 100 100

Total 100 100 100 100 100

Source: Operational guidelines for implementation of the recommendations on Urban Local Body grants (Ambient Air Quality Component) 
contained in Chapter 7 of the Fifteenth Finance Commission (FC-XV) Final report, 10 August 2021, Ministry of Finance, Government of India
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Annexure 6: Differing results—Comparison of rank of 131 cities under Swachh Vayu 
Sarvekshan, NCAP and XV-FC assessments, FY 2022–23
(For the purpose of comparison all cities classified based on population—More than 10 lakh, 3–10 lakh and less than 3 
lakh)

Category I: Population above 10 lakh (No. of cities: 47)

Population 
wise 
category

Swachh Vayu Survekshan, FY 2022–23
82 NCAP cities, FY 

2022–23
42 XV-FC cities, FY 2022–23

Rank/ 
Score 

achieved 
(out of 
200)

City/Town

Score 
achieved 

(from 0 to 
>100) 

City/Town

Score 
achieved 
(out of 
100)

City/Town

Category-I: 
Population 
above 10 
lakhs 
(47 cities)

Rank 1 to 
6 (score 
>180)

Indore (Rank 1, score 187), 
Agra (Rank 2, score-186), 
Thane (Rank 3, score-
185.2), Srinagar (Rank 
4, score-184.6), Bhopal 
(Rank 5, score-181), Trichy 
(Rank 6, score-180.5)

 Above 100 
Srinagar 
(214)

Above 
75-100

Varanasi (100), 
Ahmedabad (100), 
Rajkot (100), Dhanbad 
(100)

Rank 7 to 
21 (score 
>160-180)

Vadodara (Rank 7, score-
180), Ahmedabad (Rank 
8, score-178), Delhi (Rank 
9, score-177), Mumbai 
(Rank 10, score-176.3), 
Varanasi (Rank 11, score-
173), Ghaziabad, Jabalpur 
(Rank 12, score-172), Surat 
(Rank 13, score- 170.5), 
Hyderabad (Rank 14, 
score-170.1), Meerut, 
Rajkot (Rank 15, score-
170), Raipur (Rank 16, 
score-169.5), Vijayawada 
(Rank 17, score-168.5), 
Nagpur (Rank 18, 
score-166), Dhanbad 
(Rank 19, score-164.1), 
Vishakhapatnam (Rank 20, 
score-163), Nashik (Rank 
21, score-160.3)

>80-100 − >50-75

Indore (75), Bhopal 
(75), Trichy (75), 
Vadodara (75), 
Mumbai (75), 
Bangalore (75), 
Jabalpur (75), Surat 
(75), Hyderabad (75), 
Raipur (75), Vijayawada 
(75), Nagpur (75), 
Nashik (75), Allahabad 
(75), Pune (75), Durg 
Bhilai (75), Jaipur (75), 
Kolkata (75), Amritsar 
(75), Chennai (75), 
Ranchi (75), Kota 
(75), Aurangabad 
(75), Jamshedpur 
(75), Madurai (75), 
Vishakhapatnam (75)

Rank 22 to 
35 (score 
>130-160)

Chandigarh (Rank 22, 
score-158), Kanpur (Rank 
23, score-156), Lucknow 
(Rank 24, score-155.7), 
Bangalore (Rank 25, score-
154.7), Ludhiana (Rank-26, 
score-154.5), Patna (Rank 
27, score-154), Allahabad 
(Rank 28, score-150), Pune 
(Rank 29, score-144.2), 
Durg Bhilai (Rank 30, 
score-141.9), Jaipur (Rank 
31, score-140.4), Vasai 
Virar (Rank 32, score-
140.1), Kolkata (Rank 33, 
score-137), Jodhpur (Rank 
34, score-136.9), Asansol 
(Rank 35, score-135.7)

>40-80 − >25-50 Agra (50), Kanpur (50)
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Population 
wise 
category

Swachh Vayu Survekshan, FY 2022–23
82 NCAP cities, FY 

2022–23
42 XV-FC cities, FY 2022–23

Rank/ 
Score 

achieved 
(out of 
200)

City/Town

Score 
achieved 

(from 0 to 
>100) 

City/Town

Score 
achieved 
(out of 
100)

City/Town

Rank 36 to 
44 (score 
below 130)

Amritsar (Rank 36, 
score-127.3), Chennai 
(Rank 37, score-124.4), 
Ranchi (Rank 38, 
score-117.8), Kota 
(Rank 39, score-116.1), 
Aurangabad (Rank 40, 
score-114.6), Gwalior 
(Rank 41, score-114), 
Jamshedpur (Rank 42, 
score-101.5), Howrah 
(Rank 43, score-100.9), 
Madurai (Rank 44, 
score-82), Faridabad (NA)

Below 40
Delhi (0), 
Chandigarh 
(0)

Below 25

Patna (25), Faridabad 
(25), Gwalior (25), 
Vasai Virar (25), 
Ludhiana (25), 
Jodhpur (25), 
Ghaziabad (25), 
Lucknow (25), Meerut 
(25),  Asansol (25)

Source: Compiled by CSE from various sources. Data taken from PRANA Portal Swachh Vayu Survekshan 2023 Result, Minutes of thirteenth 
meeting of the Implementation Committee for NCAP, CPCB, 26 June 2023 

Note: 
	Bold text (Red highlighted) indicates the common best-performing cities under different assessments—Swachh Vayu Survekshan, NCAP 

and XV-FC.
	Bold text (Blue highlighted) indicates the best/good-performing cities under Swachh Vayu Survekshan but the least-performing under NCAP/

XV-FC.
	Bold Italic text (Green highlighted) indicates the best/good-performing cities under NCAP/XV-FC but the least-performing under Swachh 

Vayu Survekshan.

Category II: Population between 3–10 lakh (No. of cities: 44)

Population-
wise 
category

Swachh Vayu Survekshan, FY 2022-2023 82 NCAP cities, FY 2022-23

Rank/ Score 
achieved 
(out of 200)

City/Town

Score 
achieved 
(from 0 to 
>100) 

City/Town

Category 
II: 

Population 
from 3 to 
10 Lakhs 

(44 cities)

Rank 1 to 6 
(score >180)

Amravati (Rank 1, score-194), 
Moradabad (Rank 2, score-186.2), 
Guntur (Rank 3, score-185.5), 
Firozabad, Rajahmundry (Rank 
4, score-183), Ujjain (Rank 5, 
score-182), Bareily (Rank 6, 
score-180.5)

 Above 100 
Bareily (346), Durgapur (288), Gulburga 
(275), Firozabad (194), Moradabad (168), 
Gorakhpur (152)

Rank 7 to 17 
(score >160-
180)

Jhansi (Rank 7, score-176), Navi 
Mumbai (Rank 8, score-175.5), 
Sagar, Cuttack (Rank 9, score-
170.7), Rourkela (Rank 10, score-
170.5), Gorakhpur, Nellore (Rank 
11, score-169), Bhubaneswar 
(Rank 12, score-166.7), 
Udaipur (Rank 13, score-165.5), 
Kurnool (Rank 14, score-162.1), 
Chandrapur, Patiala (Rank 15, 
score-162), Gaya, Durgapur 
(Rank 16, score-161.7),  
Latur (Rank 17, score-160.1)

>80-100
Latur (100), Jalandhar (100),  
Dehradun (83)
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Rank 18 to 
30 (score 
>130-160)

Dehradun (Rank 18, score-152), 
Solapur (Rank 19, score-150), 
Kadapa (Rank 20, score-149.8), 
Anantapur (Rank 21, score-
144.7), Gulburga (Rank 22, 
score-144.2), Kolhapur (Rank 
23, score-137.5), Noida (Rank 24, 
score-136), Hubli-Dharwad (Rank 
25, score-135.1), Korba (Rank 
26, score-135), Alwar (Rank 27, 
score-134), Barrackpore (Rank 28, 
score-133.2), Muzaffarpur (Rank 
29, score-132.9), Badlapur (Rank 
30, score-130.7)

>40-80
Rajahmundry (50), Ujjain (75),  
Patiala (80)

Rank 31 to 
38 (score 
below 130)

Ulhasnagar (Rank 31, score-
129.5), Akola (Rank 32, score-
129.2), Jalgaon (Rank 33, score-
123.7), Devanagere (Rank 34, 
score-122.4), Sangli (Rank 35, 
score-120.1), Jalandhar (Rank 
36, score-119.5), Guwahati (Rank 
37, score-116.2), Jammu (Rank 38, 
score-102.8)

Below 40

Kolhapur (40), Sagar (33), Guntur (0), 
Jhansi (0), , Cuttack (0), Rourkela (0), 
Nellore (0), Bhubaneswar (0),  Udaipur 
(0), Kurnool (0), Chandrapur (0), Gaya (0), 
Solapur (0), Kadapa (0), Anantapur (0), 
Noida (0), Korba (0), Alwar (0), Muzaffarpur 
(0), Akola (0), Jalgaon (0), Devanagere 
(0), Sangli (0), Guwahati (0), Jammu (0), 
Amravati (0)

Source: Compiled by CSE from various sources. Data taken from PRANA Portal- Swachh Vayu Survekshan 2023 Result, Minutes of thirteenth meeting 
of the Implementation Committee for NCAP, CPCB, 26 June 2023 
Note: 
	Bold text (Red highlighted) indicates the common best-performing cities under different assessments—Swachh Vayu Survekshan, NCAP and XV-FC.
	Bold text (Blue highlighted) indicates the best/good-performing cities under Swachh Vayu Survekshan but the least-performing under NCAP/XV-FC
	Bold Italic text (Green highlighted) indicates the best/ good-performing cities under NCAP/XV-FC but the least-performing under Swachh Vayu 

Survekshan

Category III: Population under 3 lakh (No. of cities: 40)

Population-
wise 
category

Swachh Vayu Survekshan ranking (131 cities), 
FY 2022-23

82 NCAP cities, FY 2022-23

Rank/ Score 
achieved 
(out of 200)

City/Town
Score achieved 
(from 0 to 
>100)

City/Town

Category-
III: 
Population 
less than 
3 lakh (40 
cities)

Rank 1 to 5 
(score >180)

Parwanoo (Rank 1, score- 193.6), 
Kala Amb (Rank 2, score-193), 
Angul (Rank 3, score-187.5), 
Raebareli (Rank 4, score 183.2), 
Talcher (Rank 5, score-181.7)

Above 100 

Byrnihat (1120), Thoothukudi 
(350), Raebareli (110), Haldia (200), 
Pathankot/Dera Baba (>100), Silchar 
(350), Nalgonda (567), Kalinga Nagar 
(167), Nalagarh (114)

Rank 6 to 19 
(score >160-
180)

Dewas (Rank 6, score-180), 
Haldia (Rank 7, score- 177.5), 
Vizianagaram (Rank 8, score-
176.5), Paonta Sahib (Rank 9, 
score-174.5), Naya Nangal (Rank 
10, score-173.5), Damtal, Balasore 
(Rank 11, score-171.5), Baddi (Rank 
12, score-171.2), Sangareddy 
(Rank 13, score-167.6), Nalagarh 
(Rank 14, score-165), Ongole (Rank 
15, score-164), Gajraula (Rank 16, 
score-163.5), Kalinga Nagar (Rank 
17, score-162.2), Gobindgarh (Rank 
18, score-161.6), Nalgonda (Rank 
19, score-161.3)

>80-100

Parwanoo (100), Nalbari (100), 
Khanna (83)
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Rank 20 to 
31 (score 
>130-160)

Eluru (Rank 20, score-159.7), 
Sunder Nagar (Rank 21, score-
159.1), Chitoor (Rank 22, score-
158.9), Nalbari (Rank 23, 
score-158.2), Silchar (Rank 24, 
score-155.5), Sibsagar (Rank 25, 
score-154.8, Kashipur (Rank 26, 
score-154.6), Khanna (Rank 27, 
score-154.5), Khurja (Rank 28, 
score-150.4), Srikakulam (Rank 29, 
score-150.2), Nagaon (Rank 30, 
score-141.5), Rishikesh (Rank 31, 
score-140)

>40-80

Naya Nangal (60)

Rank 32 to 
39 (score 
below 130)

Pathankot/Dera Baba (Rank 32, 
score-128.1), Anpara (Rank 33, 
score-126.2), Dimapur (Rank 34, 
score-123.7), Thoothukudi (Rank 
35, score-120.7), Jalna (Rank 36, 
score-113.9), Dera Bassi (Rank 37, 
score-93.3),  Byrnihat (Rank 38, 
scroe-69.8), Kohima (Rank 39, 
score-64.3)

Below 40

Gajraula (<40), Srikakulam (33), 
Kashipur (25), Khurja (14), Kala Amb 
(0), Angul (0), Talcher (0), Dewas (0), 
Vizianagaram (0), Paonta Sahib (0), 
Damtal (0), Balasore (0), Baddi (0), 
Sangareddy (0), Ongole (0), Gobindgarh 
(0), Eluru (0), Sunder Nagar (0), 
Chitoor (0), Sibsagar (0), , Nagaon (0), 
Rishikesh (0), Anpara (0),  Dimapur (0),  
Jalna (0), Dera Bassi (0), Kohima (0)

Source: Compiled by CSE from various sources. Data taken from PRANA Portal- Swachh Vayu Survekshan 2023 Result, Minutes of thirteenth meeting 
of the Implementation Committee for NCAP, CPCB, 26 June 2023 

Note: 
	Bold text (Red highlighted) indicates the common best-performing cities under different assessments—Swachh Vayu Survekshan (SVS), NCAP and 

XV-FC.

	Bold text (Blue highlighted) indicates the best/good-performing cities under Swachh Vayu Survekshan but the least-performing under NCAP/XV-FC.

	Bold Italic text (Green highlighted) indicates the best/good-performing cities under NCAP/XV-FC but the least-performing under Swachh Vayu 

Survekshan.

Index

Swachh Vayu Survekshan assessment, 
2023

Score obtained Performance

180 & above Best

>160-180 Good

>130-160 Average

Below 130 Below average

82 NCAP cities assessment,  
2023

Score obtained Performance

100 & above Best

>80-100 Good

>40-80 Average

Below 40 Below average

42 XV-FC cities assessment,  
2023

Score obtained Performance

Above 75-100 Best

>50-75 Good

>25-50 Average

Below 25 Below average
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Annexure 7: Sector-wise indicators provided by the Central Pollution Control 
Board (CPCB) reporting quarterly progress
The Central Pollution Control Board (CPCB) has provided sector-wise indictors for reporting quarterly progress on 
the city clean air action plans. Here is the list of indictors for three critical sectors—industry, vehicles and transport, 
and waste management to control open burning. 

Industry
IP 1.11 Action/closure against defaulting/unauthorized industrial units - Number of show-cause notices/closure notic-
es issued per quarter
IP 1.3 Shifting of polluting industries: Number of polluting industries identified
IP 1.15 Industries allowed with stringent environmental norms only.
IP 1.25 Initiated Star Rating Programme; Has it been completed?  
IP 1.29 Prepare and implement local area action plan for pollution hotspots and strict enforcement of air pollution 
control measures in all industries, including those located in unauthorized areas. Details on the action undertaken
IP 1.30 Assess the number of industrial units that are non-compliant and prepare unit/plant wise action plan for 
time-bound compliance or be shut down. Details of action Taken 
IP 1.31 Carry out pollution load estimation from industrial sector to enable setting of target for emission; Details of 
action taken 
IP 12.1 Strong siting policy for Waste-to-Energy plants: Whether policy notified?
IP12.2 Strong siting policy for biomedical incineration plants: Whether policy notified?
IP 12.3 Implement CEMS for incinerators and provide data on emissions on an open platform: Number of incinera-
tors with CEMS; Total number of Incinerators; Platform developed for data on emissions from incinerators?
CPCB indicators 
IP 7.1 Coal-fired boilers to be converted to oil/gas fired driers, preferably with coal bed methane (CBM)
IP 4.1 Introduction and shifting towards cleaner fuels in industries - Action completed (Y/N)? Provide details
IP 4.2 Conversion to CNG/PNG/LPG from pet coke/wood/coal and urgent ban on furnace oil, pet coke which are 
dirty industrial fuels with high sulphur and heavy metals. 
IP 4.3 Strict enforcement against illegal use of such fuels, including fuels which do not have specifications laid down 
or are included in the acceptable fuels as mandated by state pollution control boards - Details of action completed. 
IP 4.4 Establish a protocol for using cleaner fuels and technology in industries - Provide details and attach protocol 
copy
IP 4.5 Restriction on using un-authorized fuels in industries 
IP 4.6 Sulphur reduction in fuel 
IP 4.7 Alternate fuel: Hotel industry directed to change fuel patten from HSD to Natural Gas.
IP 1.28 Implementation of SOx and NOx standards notified by MoEFCC; Compliance status: Whether all industries as 
notified in standards complied?
IP 3.1 There should be provision to use CEMS data as legal evidence and a policy be framed in consultation with 
Central Pollution Control Board.
IP 3.2 Implement Continuous Emission Monitoring System (CEMS) across all targeted and applicable polluting indus-
try - Number of targeted and applicable industries without CEMS
IP 3.3 Development of mobile facility/van for continuous ambient air quality monitoring for different localities - 
Details of actions undertaken 
IP 3.4 Live camera feed and to take action against non-complying industrial units - Details of action undertaken 

All indicators under IP 8 (control of fugitive emissions in industries)
IP 8.1 Use of hoods and enclosure for all process equipment, hooding of emission controls of the blast furnace tap-
ping operations and discharge of molten metal and slag, covering of ladles containing molten metal
IP 8.2 Scrap management programme for the prevention or minimization of contaminants in steel scrap and other 
feed materials
IP8.3 Use of covered or enclosed conveyors and transfer points
IP 8.4 Enclosures for emission controls of the charging and tapping operations
IP 8.5 Minimizing the number of flanges by welding piping connections wherever possible and using appropriate 
sealing for flanges and valves - Details of action taken 
IP 8.6 Wet quenching of coke as opposed to conventional quenching - Details of action taken 
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IP 8.7 Use of larger oven chambers and regulation of pressure within oven chambers
IP1.32 Industrial units to install water spraying system of internal roads and washing of tires of vehicles
Additional indicators from management of road dust to be used to check progress in industrial zones: 
RD 1.3 Regular cleaning of street surfaces and spraying of water to suppress dust
RD 1.6 To take appropriate action to remove road dust/silt regularly by using mechanical sweepers 
RD 1.7 End-to-end paving of the road

Brick kilns
IP 5.1 Adapting new technologies for brick kilns - Number of brick kilns switched to new technologies; Total number of 
brick kilns
IP 5.2 Identification of brick kilns and their regular monitoring including use of designated fuel and closure of unauthorized 
units; Details on the action undertaken
IP 5.3 Conversion of natural draft brick kilns to force/induced draft - Number of brick kilns switched to force/induced 
draft; Total number of natural brick kilns
IP 5.4 Closure of unauthorized units by seeking the possibility for shifting of kilns outside corporation limits - Number of 
unauthorized units closed; Number of units within corporation limits
IP 5.5 Prescribe design specifications for improved kilns and ensure compliance checking to know that conversion has actu-
ally taken place; Details on the action undertaken

Vehicles and transport 
Emissions standards, fuel quality and on-road vehicles
VE 1.1 Number of PUC centres in the city.
VE 1.2 Regular checking of vehicular emissions and issue of Pollution Under Control Certificate (PUC); No. of challans issued 
for lack of PUC certificate
VE 1.3 Auditing and reform of Pollution Under Control (PUC) Certificate; Number of PUC centres linked with remote server; 
Frequency of audit per annum
VE 1.4 Linking of PUC centres with remote server and eliminate manual intervention in PUC testing. Number of PUC centre 
linked with remote server
VE 1.5 Integrate on-board diagnostic (OBD) system fitted in new vehicles with vehicle inspection; Number of vehicles with 
OBD and total number of vehicles in city.
VE 1.6 Link PUC certificates with annual vehicle insurance; Policy notified?
VE 9 Periodic calibration test of vehicular emission monitoring instrument. SOP for calibration of emission monitoring 
instrument prepared?
VE 10 To check the calibration of emission monitoring equipment, housed in Emission Testing Centres (ETCs) once in 6 
months to know the status of equipment; Checks conducted.
VE 11.1 Inspection/maintenance to all BS II & BS III; Number of BS II and BS III vehicles impounded/scrapped, Total 
number of BS II and BS III vehicles plying.
VE 11.2 Restriction on plying and phasing out of 15-year-old commercial diesel driven vehicles. Number of impounded/
scrapped 15-year-old diesel vehicles, Total number of 15-year-old diesel vehicles
VE 11.3 Enforcement of law against visibly polluting vehicles: remove them from road, impose penalty, and launch extensive 
awareness drive against polluting vehicles; Number of visibly polluting vehicles impounded/challaned.
VE 11.4 Initiate steps for retrofitting of particulate filters in diesel vehicles, when BS VI fuels are available; No of vehicle 
with particulate filter, Total number of vehicles that would need to be retrofitted
VE 11.5 To increase fine on vehicle owners (not drivers) where visible smoke is emitted and noticed; Total fine imposed on 
vehicle owners per quarter.
VE 11.6 Examine existing framework for removing broken down buses or trucks from roads and create a system for speedy 
removal and ensuring minimal disruption to traffic from such buses or trucks; Steps taken in this direction.
VE 11.7 The restriction on use of two-stroke vehicles in phased manner (2-Stroke, 3-stroke); Number of two-stroke vehicles 
still plying.
VE 2 Vehicle labelling or sticker programme. Steps taken in this direction.
RD 1.13 Implement truck loading guidelines; use of appropriate enclosures for haul trucks; gravel paving for all haul routes
VE 3.1 Use of off-peak passenger travel times to move freight and restrict the entry of heavy vehicles into cities during the 
day to continue; Steps taken in this direction.
VE 3.2 Provide truck rest areas/parks along national and state highways to prevent entry of trucks into cities during peak 
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hours; Rest areas provided along all NH and SH
VE 3.3 Diversion of truck traffic; Steps taken in this direction.
VE 3.4 Check overloading: Use weigh-in-motion bridges/machines (WIM) and weigh bridges at entry points to the city to 
check the payload of commercial vehicles. As per the CMVR, a penalty of 10 times the applicable rate for overloaded vehi-
cles is applicable; Entry points with weigh-in-motion bridges/machines (WIM) and total number of entry points 
VE 6.1 Regulate the taxi industry; steps taken in this direction.
VE 6.2 Assess and introduce a city bus system of appropriate fleet size of small buses and desirable bus type replete with 
GPS tracking, ETVMs for fare collection and passenger information systems; steps taken in this direction.
VE 6.3 Develop route plan for bus operation; target trunk roads; steps taken in this direction.
VE 6.4 Intermediate public transport (IPT) and bus system; Total number of IPT per 1,000 population
VE 3.5 Define routes, permits, fares, vehicle design and safety standards, and vehicle technology standards for para-transit 
vehicles (goods carriers); Steps taken in this direction.
VE 6.5 Introduction of new electric buses (with proper infrastructure facilities such as charging stations) and CNG buses 
for public transport which will reduce plying of private vehicles on-road and help to curb tailpipe emissions.

Non-motorized transport
RD 1.12 Designing and construction of environmentally friendly roads; Steps taken in this direction.
RD 1.15 Create proper pedestrian infrastructure; Steps taken in this direction.
RD 2.6 Adopt street design guidelines for paving of roads and footpaths (hard and soft paving) and vegetative barriers; 
Notification issued or not.
VE 12.1 Introducing cycle tracks along with the roads; Kilometres of bicycle paths and lanes per kilometre of road.
VE 12.2 Prepare and implement zonal plans to develop an NMT network
VE 5.1 Prevent parking of vehicles in the non-designated areas; No. of challans issued and vehicles towed for parking in 
non-designated areas per month.
VE 5.2 Development of multilayer parking; Number of multilayer parking constructed.
VE 5.3 Penalize parking of vehicles in non-designated areas; Amount of penalty collected per month.

Waste and biomass: Dumping & burning
BB 1.1 Regular check and control of burning of municipal solid wastes; Number of inspections conducted.
BB 1.2 Defaulters for open burning to be fined; Penalty imposed amount per month.
BB 1.3 Identify garbage burning locations; Number of locations identified.
BB 1.4 Prohibition/complete ban on garbage burning; Whether notification issued.
BB 1.5 Launch extensive drive against open burning of biomass, crop residue, garbage, leaves, etc.; Whether drive was 
launched.
BB 1.6 Construction of advanced waste management site; Whether site constructed.
BB 1.7 Regular collection and control of municipal solid wastes; MSW (in tonne per day) collected every day and total gen-
erated MSW of the city.
BB 1.8 Providing organic waste compost machines, decentralization of processing of waste, dry waste collection centres; 
Number of machines for organic waste compost and waste processing and dry waste collection centres.
BB 1.9 Awareness for controlling of burning of agricultural waste and crop residues; Steps taken in this direction.
BB 1.10 No plot should be left open more than 02 years and planting of trees must be mandatory on vacant plots; Number 
of open plots identified and greened.
BB 1.11 Dead bodies of animals should be disposed through proper treatment facility like rendering plant, etc.; Number of 
treatment facilities.
BB 10.1 Proper management of landfill sites to prevent spontaneous fire; Number of landfill fires at each site and steps 
taken.
BB 10.2 Adopt roadmap for zero landfill policy to promote decentralized waste segregation, reuse and recycling; Steps 
taken in this direction.
BB 2 Ensure segregation of waste at source; Number of colonies where waste segregation at source is being practiced and 
total number of colonies.
BB 3 Proper collection of horticulture waste and its disposal following composting cum gardening approach; Number of 
composting cum gardening sites development.
BB 4 Recycling plants for dry waste; Number of recycling plants identified.
BB 5 Ambient air quality monitoring of municipal dumping sites and parks; Number of municipal dumping sites and parks 
monitored.
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BB 6 Check/stop on Stubble Burning; Number of inspections conducted and whether any notification issued.
BB 8 Use of Piped Natural Gas (PNG) for human cremation; Number of cremation sites which use PNG.
BB 9 Use of satellite-based monitoring as well as mobile spot check squads for enforcement; Steps taken in this direction.
BB 11 Fire crackers—regulate to control their usage; Steps taken in this direction.

C&D waste
C&D 1.1 Ensure transportation of construction materials in covered vehicles; number of challans issued regarding the same. 
C&D 1.2 Strict enforcement of CPCB guidelines for construction (use of green screens, side covering of digging sites, etc.); 
Steps taken in this direction.
C&D 1.3 Restriction on storage of construction materials along the road; Number of challans issued regarding the same.
C&D 1.4 Covering methods of construction sites; Number of challans issued regarding the same.
C&D 1.5 To create separate space/zone for handling solid-waste and C&D waste and other waste in the city; Number of 
such sites established.
C&D 1.6 To mandate facility of tar road inside the construction sites for movement of vehicles carrying construction mate-
rial; Steps taken in this direction.
C&D 1.7 Promotion of the use of prefabricated blocks for building construction; Steps taken in this direction.
C&D 1.8 Enforcement of Construction and Demolition Waste Rules; Steps taken in this direction. 
C&D 1.9 Control measures for fugitive emissions from material handling-conveying and screening operations; Steps taken in 
this direction.  
C&D 1.10 Develop and implement dust control measures for all types of construction activities—buildings and infrastruc-
ture; Notification on dust control measures
C&D 1.11 Enforce restrictions on construction activities within urban airshed zones during high pollution period; Notification 
on high pollution period measures.
C&D 1.12 Frame and implement policy for segregation of construction and demolition waste and provide a network of 
decentralized C&D waste segregation and collection sites across the city; Notification of policy and no. of C&D waste sites 
established
C&D 1.13 Promote recycling of construction and demolition waste. Steps taken in this direction.

National Clean Air Programme_Assessment and Review.indd   115National Clean Air Programme_Assessment and Review.indd   115 16/07/24   11:37 AM16/07/24   11:37 AM

1661850



NATIONAL CLEAN AIR PROGRAMME: AN AGENDA FOR REFORM

116

Annexure 8:  Indicative snapshots of sectoral action reported by cities on PRANA portal
Cities Municipal solid 

waste
Construction 
and demolition 
waste 

Industry and 
thermal power 
plants 

Vehicles and 
transport

Road dust 
and urban 
greening

Other area 
sources

Vijayawada 
Municipal 
Corporation, 
Andhra Pradesh

“Remediation of 
Ajith Singh Nagar 
dump site through 
Biomining process in 
VMC“ 
Cleared site for park 
development with 
a project cost of 
Rs10 Cr.
CNG-based waste 
collection vehicles 
and RFID tag 
scanning.
Door-to-door 
segregated waste 
collection, garbage 
lifting and road 
sweeping. 
Onsite compost, 
wet waste 
processing units, 
bio-methanation, 
windrow mixed 
waste processing 
unit 

Development of 
plastic ban

C&D waste 
processing plant

VMC officials- 
using electric 
vehicles

Cleanliness 
drives,
water 
fountains
eEnd-to-end 
paving, water 
Sprinkler 
Vehicles & 
Jatayus- 
mechanized 
sweeping
Avenue 
plantation 
on central 
medians, 
canals bund 
greenery

LPG gas 
crematoriums

Ananthapuramu 
Municipal 
Corporation, 
Andhra Pradesh 

Legacy waste 
remediation 

Vertical parking 
system
12 battery 
vehicles to 
the field-level 
functionaries 

Development 
of vertical 
gardens and 
landscaping
Road repairs 
and new roads 
construction
Road 
pavements 
and widening 
of urban link 
roads

LED display 
screens to show 
measures to be 
taken daily by 
public
CAAQMS 
Introduced
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Cities Municipal solid 
waste

Construction 
and demolition 
waste 

Industry and 
thermal power 
plants 

Vehicles and 
transport

Road dust 
and urban 
greening

Other area 
sources

Vadodara city, 
Gujarat

2 Legacy waste 
bioremediation– 17 
acres and 12 acres 
of land reclaimed.

My Beat, Clean 
Beat- Each day 
beat-wise safai-
sevak cleaning 
activity.
 
Quick Response 
Team under 
“Nirmalayam” 
– resolution of 
complaints within 
2 hrs

Mobile Court- Every 
day 130-150 cases 
related to sanitation 
are solved via the 
mobile court and 
fine on defaulters.

12 E-rickshaws 
for fine collection 
for daily cleaning 
purpose
Lokarpan of 120 
Swachhta patrol 
tricycles- for 
effective cleaning 
operation 
in narrow 
streets, more 
e-rickshaws 
added
health and 
sanitation

Rajkot Municipal 
Corporation, 
Gujarat

Urban forest 
project called 
Ram-Van 
near Aji Dam- 
includes various 
sculptures, 
cycle track, 
walking track, 
rejuvenation of 
natural water, 
playground 
for children, 
amphitheatre, 
solar led light 
beautification, 
etc.
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Cities Municipal solid 
waste

Construction 
and demolition 
waste 

Industry and 
thermal power 
plants 

Vehicles and 
transport

Road dust 
and urban 
greening

Other area 
sources

Civil work- 
pathway, 
gazebo, 
compound wall, 
toilet block, 
office building 
and mini 
auditorium, pond 
development and 
amphitheatre 
and others 
finishing &
sculpture work,
tree plantation

Kalaburagi City, 
Karnataka

Road dust- 
Mechanical 
sweeping, tree 
plantation, 
paving of 
partially paved 
and unpaved 
roads.
Adoption 
of parks by 
industries under 
CSR

Madhya Pradesh 
Asia’s largest 
CNG plant
Immediate 

Lifting of solid 
waste generated 
from desilting 
and cleaning of 
municipal drains for 
its disposal

C&D waste 
recycled 
products

Development 
of multi-layer 
parking

Create proper 
pedestrian 
infrastructure

End-to-end 
paving and 
road design 
improvement, 
black-topping 
of unpaved 
road, water 
fountains at a 
major traffic 
intersection, 
designing and 
construction 
of 
environment 
friendly road
Creation 
of green 
buffers along 
the traffic 
corridors

Daily Air 
Quality Public 
Information 
Dissemination 
System
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Cities Municipal solid 
waste

Construction 
and demolition 
waste 

Industry and 
thermal power 
plants 

Vehicles and 
transport

Road dust 
and urban 
greening

Other area 
sources

Gwalior city, 
Madhya Pradesh

Development of 
urban forest in the 
dumping site

Construction 
and Demolition 
Waste 
Processing and 
Recycling Plant
Reuse of treated 
effluent
C&D waste 
management 
model- an 
agency 
to collect, 
transport, 
process 
and recycle 
C&D waste 
collected from 
the collection 
centres by 
paying tipping 
fees and GMC 
brought back 
30% by-product 
from the agency. 

Multi-level 
parking

Dust free 
roads
Decongestion 
of roads- area 
dust free 
and improve 
the traffic 
congestion & 
less prone to 
accident

Mechanized 
road sweeping

Water fogging 
machine

Green areas and 
vertical gardens, 
roadside 
greening and 
paving

Wind 
Augmentation 
Purifying Unit 
(Air Purifier)

Bhopal, Madhya 
Pradesh

Solid waste 
management- 
Deployment of 450 
D2D CNG vehicles 
for waste collection, 
Construction 
of 11 ultra-
modern garbage 
transfer station, 
Establishment of 
1,000 TPD waste 
processing facility, 
Construction of 
scientific landfill 
in 5 acres area, 
Treatment of 
12 lakh MT 
legacy waste 
(bioremediation- 
scientific treatment, 
development of 
green area and 
commercial use 
of land which 
generates revenue), 
Installation of twin 
litter bins on road 
side.

Dust 
management- 
Installation of 
100 TPD C&D 
waste treatment 
facility

Transportation/ 
machinery- 
Procurement of 
25 CNG Vehicles, 
300 CNG 
Buses for City 
Transportation

Procurement 
of 4 sweeping 
machines, 
procurement 
of foggers 
Pavement, 
construction 
of roads, 
restoration of 
roads
Construction 
of fountains 
on major 
squares, 
deployment 
of mechanical 
sweepers, 
road side 
plantation, 
development 
of green belts 

Capacity 
building and 
public grievance- 
Deployment of 
NGO Volunteers 
in each Zone, 
Awareness 
through waste 
banners and 
posters, IT 
enabled public 
grievance 
system, Toll 
free number 
for complaints, 
Special AQI cell 
for Monitoring
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Cities Municipal solid 
waste

Construction 
and demolition 
waste 

Industry and 
thermal power 
plants 

Vehicles and 
transport

Road dust 
and urban 
greening

Other area 
sources

Sangareddy 
Municipality, 
Telangana

100% Door-to-
Door collection by 
Swachh Autos
Commercial waste 
collection by 
covered trucks

Maintenance 
and 
construction 
of new roads

Road Dust 
Control: 
Mechanized 
sweepers 
and manual 
sweeping

Black topping 
of the roads

Laid end to 
end roads for 
free vehicular 
movement

Telangana ku 
Haritha Haram 
Programme’ 
to increase the 
green cover area

Avenue 
plantation, bund 
and institutional 
plantation

Development of 
Miyawaki park 
and nurseries

Distribution 
of homestead 
plants to 
households

Greater Chennai 
Corporation, 
Chennai City, 
Tamil Nadu

Waste dumping and 
landfill burning – 
Regular collection 
and control of MSW

Construction of 
advance waste 
management site

Door-to-Door 
collection

C&D waste 
processing units

Modal shift 
towards Public 
Transport
Intelligent 
Traffic Systems

NMT: Creation 
of cycle tracks 
along the roads
Introduction 
of E-vehicles 
and multilevel 
parking

Road dust 
control: 
Mechanical 
sweepers 
& manual 
sweepers

Creation of 
Green Cover- 
Urban Greening 
with vertical 
Garden 
Green Buffers 
along the traffic 
corridors

Source 
apportionment 
and carrying 
capacity 
assessment for 
Chennai city
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Cities Municipal solid 
waste

Construction 
and demolition 
waste 

Industry and 
thermal power 
plants 

Vehicles and 
transport

Road dust 
and urban 
greening

Other area 
sources

Madurai 
Corporation, 
Madurai city & 
Tiruchirapalii 
City 
Corporation, 
Tamil Nadu

Smart City Mission: 
Procurement of 
battery-operated 
vehicles for garbage 
collection

Disposal - 
Reclamation of 
Legacy Waste-
Biomining Process

Construction 
and Demolition 
Waste plant

Introduction of 
e-vehicles and 
charging stations

Development of 
multilevel car 
parking (MLCP) 
and integrated 
bus stand

NMT: Creation 
of cycle tracks 
along the roads

Road dust: 
Water 
sprinkling & 
mechanized 
sweepers

Tiruchirapalli 
city
Emission 
inventory 
& Source 
apportionment 
study for the 
city
Strengthening 
of Pollution 
Monitoring 
Mechanism 

River Front 
Development
Gasifier 
Crematorium 
(LPG)
Urban Forests 
(Miyawaki) & 
Vertical Garden
Public 
awareness on 
pollution control 
measures

Thoothukudi 
City 
Corporation, 
Tamil Nadu 

C&D waste and 
awareness

Road Dust: 
Water 
sprinkling & 
mechanized 
sweepers

Paving of 
roads

Port trust 
to control 
the spillage 
on roads by 
vehicles

Air pollution 
source study
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Cities Municipal solid 
waste

Construction 
and demolition 
waste 

Industry and 
thermal power 
plants 

Vehicles and 
transport

Road dust 
and urban 
greening

Other area 
sources

Bhubaneswar- 
Odisha 

Geospatial 
Artificial 
Intelligence 
(GeoAI) for 
brick kilns-

To improve the 
environmental 
compliance 
of brick 
manufacturing 
units

Development 
of mobile 
application 
(GeoAI 
Platform)- To 
monitor & 
capture status 
of each brick 
kiln units, 
technology etc.

Development of 
Clean Air Zone 
(CAZ)

communication
Green sticker 
system for local 
resident’s private 
vehicle

Promotion of 
electric vehicles
Un-interrupted 
electric supply
Promotion of 
cycling and 
pedestrian 
passage (NMT)

Establishing 
ambient 
air quality 
monitoring 
station

Intensive 
emission 
monitoring for 
Generator sets

Development 
of Breathable 
Cities Platform- 
To share the 
information, 
cases related 
to air pollution 
mitigation

Navi Mumbai 
Municipal 
Corporation 
(NMMC), 
Navi Mumbai, 
Maharashtra

Introduction 
of NMT Eco 
Mobility Project
Public Bicycle 
Sharing 
(PBS) project 
commenced in 
2018 

Expanded 
the transport 
network to all 
wards in the city

Introduced 
Electric Bicycles 
& bikes in 2019
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Cities Municipal solid 
waste

Construction 
and demolition 
waste 

Industry and 
thermal power 
plants 

Vehicles and 
transport

Road dust 
and urban 
greening

Other area 
sources

Thane Municipal 
Corporation 
(TMC), Thane, 
Maharashtra

C&D Waste 
Management 
Project-
Setting up 
of 300 TPD 
C&D waste 
management 
facility based on 
“Wet Process 
technology”
Collection and 
transportation 
of C&D waste 
from concession 
area

Provide 
infrastructure 
(container/
bin with GPS 
facilities and 
RFID tags) 
‘Scheduled/
On Demand 
Collection 
System’ via a 
24 x 7 helpline 
number

Ensure 
compliances to 
all environment 
management 
plans as per 
MPCB

Sludge 
management 
(final recovered 
products used 
to manufacture 
items)
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Cities Municipal solid 
waste

Construction 
and demolition 
waste 

Industry and 
thermal power 
plants 

Vehicles and 
transport

Road dust 
and urban 
greening

Other area 
sources

Pune Municipal 
Corporation 
(PMC), 
Pune

Door-to-Door 
waste collection
Installation 
of C&D waste 
processing plant

Introduction 
of Pune Street 
Program City 
Level Plan
Development 
of pedestrian 
friendly streets 
as per the street 
design guidelines

Promotion of 
cycle track along 
roads

Development 
of e-buses, 
e- bus depot, 
EV Battery 
swapping and 
charging stations

Road dust: 
Mechanical 
street 
sweepers 
& water 
sprinklers

Electric 
crematoriums

Green buffers 
along traffic 
corridors
Public 
awareness & 
capacity building

Municipal 
Corporation 
Greater Mumbai 
(MCGM)

Traffic 
synchronization 
system in 
Mumbai to 
enhance the 
traffic mobility

Proper traffic 
management 
achieved

Provided safety 
to pedestrian as 
well as vehicles

Introduced 
Low-Cost Sensor 
based PM2.5 
and PM10 
monitoring 
network in state

Installation 
of 40 Sensor 
based air quality 
systems

Installation 
of Monostatic 
SODAR System 
by MPCB- Real-
time data of 
air pollution 
meteorological 
parameters

Note: The data is from PDFs available on PRANA Portal under the best practices section – downloaded between November 2021and May 2022.  

Caveat: This captures information only from PRANA portal at a given point of time. And may not include additional information with the state governments. 

Source: PRANA portal, https://prana.cpcb.gov.in/#/resources
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The National Clean Air Programme (NCAP) is the first ever 
time-bound, target-oriented clean air programme with 
performance-linked funding strategy for cities.  

The Centre for Science and Environment (CSE) has carried out 
this rapid review to understand the gaps and further needs for 
a more robust and expanded programme. 

This assessment finds that in the next phase it is necessary to 
shift the focus towards implementation of priority action in 
key sectors of pollution at a scale and link the performance-
linked funding with targeted milestones. The metrics of 
performance assessment should change accordingly. Only this 
can make a difference to air quality.

Centre for Science and Environment
41, Tughlakabad Institutional Area, New Delhi 110 062  
Phones: 91-11-40616000  Fax: 91-11-29955879 
E-mail: cseindia@cseindia.org  Website: www.cseindia.org
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Abstract The present study assessed the air quality of an industrial town Mandi

Gobindgarh, one of the critically polluted areas specified by Central pollution control

board, India. Air quality was assessed in terms of Indian Air Quality Index (IND-AQI) by

analyzing concentration of the air pollutants like particulate matter (PM10, PM2.5), sulfur

dioxide (SO2), and nitrogen dioxide (NO2). Half-yearly wind roses were prepared from

wind data from October, 2013 to March, 2015 for selecting sites on the basis of prevailing

wind direction and speed. On the basis of wind roses, land use pattern and industrial

clusters, 11 sampling sites were selected, i.e., 7 were industrial, 2 were residential, and 1

was agricultural. AQI was calculated for different seasons from March, 2015 to February,

2016; on the basis of IND-AQI. Results indicate that pollutant responsible for maximum

sites for higher AQI was PM10 and industrial sites were having ‘‘Poor’’ air quality, making

area more susceptible to a large number of airborne disease. Annual cycle shows highest

concentration of pollutants and water soluble ions to be higher in winter season and the

lower during monsoon season. The concentration of water soluble ions for samples col-

lected during winter season at commercial site was found to vary in the order of

NH4
?[Cl-[SO4

2-[Na?[Ca2?[K?[NO3
-[Mg2?. Values of SO2/NO2

obtained vary from 1.23 to 1.99 at various selected sites which depict that the impacts of

vehicular sources were marginally less, when compared to industrial sources.
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1 Introduction

Modernization and industrialization in developing countries has led to the increase in use

of fossil fuels and their derivatives (Gautam et al. 2016). The anthropogenic emissions of

pollutants in urban area can alter the atmospheric composition, chemistry and life cycles in

downwind regimes (Gupta et al. 2008). Thus, developing countries are confronted with

huge challenge of controlling the atmospheric pollution especially in the rapidly growing

mega cities. Recent report indicated that about two million people die prematurely every

year as a result of air pollution, while many more suffer from breathing ailments, heart

disease, lung infections and even cancer in developing countries (WHO 2012).

India, a developing country, is one of the first ten industrial countries of the world, and

literature revealed that air pollution problems in metropolitan cities of India are alarming

(Chauhan et al. 2010). India has 23 major cities with more than 1 million population, and

ambient air quality in many of these cities has been deteriorated (Gupta et al. 2002).

To represent local, regional and global air quality data, Air Quality Index (AQI), which

is also known as Pollutant Standards Index (PSI) or Air Pollution Index (API) has been

developed (Cheng et al. 2007). An ‘‘Air Quality Index’’ may be defined as a number used

by government agencies to characterize air quality & associated health effects at a given

location. AQI can be calculated using different methodology IND-AQI, USEPA-AQI, Oak

Ridge AQI (Kumar et al. 2011; Chauhan et al. 2010). For India, Central Pollution Control

Board (CPCB) had developed IND-AQI, to be used in representing air quality at a site.

Singh (2010) proposed an index that measures depreciation in air quality which was more

precised as compared to National ambient air quality standards.

AQI studies have been carried out for various Indian cities such as Kanpur (Sharma

et al. 2003) and Jharia Coal Fields (Jha et al. 2010) with high or moderate Air Quality

Index. Suspended particulate matter (SPM) levels were found to be responsible for overall

AQI during the most period of monitoring. Chauhan et al. (2010) studied the effects of

industrialization, urbanization and automobile emission on ambient air quality in Haridwar

and Dehradun City on seasonal basis. Kumar et al. (2011) interpret AQI for Jaipur where

results showed ‘‘Very poor’’ air quality in industrial areas and ‘‘Poor’’ in other residential

sites. Mittal et al. (2009) studied status of ambient air quality in Patiala during wheat and

rice crop stubble burning episodes pointing out a distinct increase in aerosol, SO2 and NO2

levels during the crop stubble burning periods. Agarwal et al. (2012) studied the air quality

and pulmonary function tests for the period (2007–2009) at Patiala city, and results

indicated decrease in air quality due to open rice crop residue burning, which have sub-

acute effect on pulmonary functions of healthy subjects. Health studies were conducted to

compare air quality at Mandi Gobindgarh and a non-industrial town ‘‘Morinda’’ which

showed higher prevalence of symptoms of angina and cardiovascular disease because of

the high PM pollution in Mandi Gobindgarh (Nautiyal et al. 2007). Basha et al. (2014)

studied seasonal variations using Z score and Cumulative Air Quality Index at Tum-

malapalle Uranium Mining Site and Surrounding Villages.

Water soluble ion analysis can suggest variability in concentration of different cations

and anions presents in ambient air which gets easily soluble in water vapors in the lower

troposphere under certain conditions and are usually significant components by mass of

atmospheric particulate matter (Kumar et al. 2007). Mass size distribution of particulate

showed bimodal distribution with peaks in coarse and fine mode. Zhang et al. (2006)

investigated the seasonal characteristics of particulate matters (PM2.5, PM10, total sus-

pended particle) and their sources elements and ions with different sizes in the aerosols in

Beijing from July, 2001 to April, 2003. Study has reported highest levels of crustal
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elements in the dust season; pollutant elements and ions in winter and of secondary ions in

both summer and in winter. Vega et al. (2011) studied chemical composition for water

soluble ionic species, carbonaceous aerosols and trace elements within Mexico City. The

water soluble inorganic components and their seasonal variations between the period of

July, 2009 to June, 2010 were studied in Durg city, India, and concentrations of SO4
2- and

NO3- were highest in all size fractions and accounted for 32.76 and 13.38% of the total

mass of the water soluble ions in PM2.5 and 32.78 and 12.21% in PM1.0 size fractions

(Deshmukh et al. 2011).

The rapid increase in urbanization, industrialization and automobile emissions has

deteriorated air quality of Mandi Gobindgarh City in Indian state of Punjab which is

secondary steel industrial area, and it was identified as one of the critically polluted areas in

India (CPCB 2012). This paper presents the assessment of air quality in terms of Air

Quality Index (IND-AQI) and Z score after monitoring air pollutants which include SO2,

NO2, PM10 and PM2.5 at different sampling sites. The water soluble ions concentration was

also assessed in winter season at commercial site.

2 Data and methodology

2.1 Study area

The area selected for the study was Mandi Gobindgarh town, District Fatehgarh Sahib, one

of critically polluted industrial clusters (CPCB 2012). It lies between north latitude 30�-
370-3000 and 30�-420-3000 and east longitude 76�-150 and 76�-200 (PPCB 2010). The town is

spread over an area of 10.64 km2 and accommodates a population of 73,130 as per 2011

census. The topography of the area is typical representative of an Alluvial plain with dry

climate except a brief spell of monsoon season in a very hot summer and a bracing winter.

As per the published inventory prepared by the CPCB in 2015, there are 496 (i.e., 390 in

Mandi Gobindgarh and 106 Khanna area) air polluting industries in Mandi Gobindgarh

which are using coal/furnace oil as fuel.

2.2 Instruments

Fine Dust Sampler, IPM-FDS-2.5 l/10 l of INSTRUMEX (based on USEPA and CPCB

norms), was used in air sampling for PM10 and PM2.5 which was operated at a flow of

16.67 LPM (accuracy ± 2%) having programmable real-time control system with accu-

racy of ± 2 min/month. Glass fiber (GF) filter papers of 46.2 mm diameter were used for

PM10, whereas, 46.2 mm PTFE filters along with silicon oil dipped 37 mm GF filters were

used for PM2.5 sampling. Envirotech APM 415 high-volume samplers with its attachment

for gaseous pollutant monitoring APM 411 were used for monitoring of SO2 and NO2

(± 2% accuracy). The weather monitoring station used in this study was of Watch Dog

2000 series to monitor parameters such as wind speed, wind direction using 3 cup digital

anemometer (Model No. 3305ADD) installed with wind vane having accuracy of ± 2mph

and ± 3�, respectively, while for rainfall tipping bucket rain gauge was used. UV–VIS

Spectrophotometer (Hitachi V-500 UV/VIS (Japan) double-beam spectrophotometer) was

used for measuring the absorbance. Analysis of ions was done using Ion Chromatography

from Metrohm and Dionex. Metrohm-761 IC has been equipped with a Shodex YK-421

column with an eluent of 4 mM H3PO4 for cations determination and Shodex SI-90 4E
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column, and an eluent of 1.8 mM Na2CO3 ? 1.7 mM NaHCO3 was used for anionic

determination. The anionic-IC is equipped with a suppressor, and 4 mM H2SO4 solution

was used to regenerate suppressor.

2.3 Wind roses and impact area diagrams

Hourly averaged wind data were collected for the period of one and a half year using

weather monitoring station (Watch Dog of Spectrum Series 2000), starting from October,

2013 to March, 2015 at Thapar University, Patiala (30�2101800N, 76�2201400E), and wind

speed less than 1 km/h was considered as calm period. Collected wind data were then used

to plot non-conventional wind roses and impact area diagrams (George et al. 2008; Gupta

and Dhir 2013). Wind Rose PRO was used to create wind roses by analyzing and plotting

wind speed and direction as variables.

2.4 Selection of sampling site

Sampling sites within study area were selected on the basis of industrial clusters, wind

roses and impact area. Different residential areas and industrial clusters were identified

using Google Map and visiting study area. The total industrial hub of Mandi Gobindgarh

was subdivided into six industrial clusters (PPCB 2010). Moreover, residential areas near

to these industrial zones were chosen as they get mostly affected from industrial pollution.

All the sampling sites were selected near Mandi Gobindgarh which lies on National

Highway 1 (NH-1) that links the national capital New Delhi to Amritsar in Punjab near the

India–Pakistan border and is 456 km long.

2.5 Sampling and analysis

In order to assess the air quality, ambient air sampling was conducted for four pollutants,

namely PM10, PM2.5, SO2 and NO2 at all the selected sites twice a month for 24-h averaged

value, for a period starting from March, 2015 to February, 2016. For PM10, PM2.5, pre-

weighed and preconditioned PTFE filter papers were used. Air flow rate was kept fixed at

16.67 L/min for all sampling site with duration of 24 h. SO2 and NO2 were estimated using

Indian standard method, i.e., Improved West and Gaeke; Modified Jacob and Hochheiser

(Na-Arsenite) method, respectively (IS 2001, 2006). The gaseous sampling flow rate was

maintained to be 2 L/min. The characteristic wavelength for analysis of NO2 and SO2 was

540 and 560 nm, respectively. Ion chromatography of the filter samples for the commercial

site was done to know the variation the concentration of water soluble ions present in the

particulate matter during different seasons. Concentrations of PM10, PM2.5, SO2 and NO2

were standardized by means of Z scores of the pollutants and to find out pollutant on which

basis, sites can be characterized. Z score for all pollutants was calculated using (Basha

et al. 2014; Majumder et al. 2012):

Z ¼ X � uð Þ=r

where Z—Standardized Z score value of pollutantX—Average concentration of pollutant in

specific zoneu—Average concentration of pollutant for all the zonesr—Standard deviation

of pollutant

If Z score comes to be greater than 0 then the pollution level is considered to be higher than

the average value of all zones, whereas if Z score is less than 0, pollution level infers
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comparatively low level and if Z = 0, it means the pollution is at average level. Ratio of SO2/

NO2 was also calculated to observe the impact of mobile source (vehicular sources) on to the

air quality when compared to industrial sources as reported in Robert and Howard (2012).

2.6 AQI calculation

AQI was calculated for all sampling sites by calculating sub-index values (sub-AQI) for the

sampled gas in terms of SO2, NO2, PM10 and PM2.5 (Kumar et al. 2011). Sub-indices were

calculated using following equation:

q ¼ 100
V

Vs

� �

q = Quality RatingV = Observed values of the parameter, andVs = Standard value rec-

ommended for the parameter

Out of all sub-AQIs, the highest value becomes the overall index and reported as IND-

AQI. The pollutant with highest value of sub-AQI becomes the responsible pollutant and is

indicated alongside the IND-AQI value. Based on the value of AQI, air quality can be

categorized a good (0–100), moderate (101–200), poor (201–300), very poor (301–400) or

severe (401–500).

3 Results and discussion

3.1 Site selection

All the sampling sites were selected near Mandi Gobindgarh which lies on National

Highway 1 (NH-1) that links the national capital New Delhi to Amritsar in Punjab near the

India–Pakistan border and is 456 km long. The total industrial hub of Mandi Gobindgarh

was subdivided into six industrial clusters (PPCB 2010). Data pertaining to wind speed and

direction were collected for the period of one and a half year (October, 2013–March, 2015)

in order to plot wind roses (Fig. 1). Results shows that the predominant wind direction was

west and south for the period ranging from October, 2013 to September, 2014 and October,

2014 to March, 2015, respectively. Overall predominant wind direction was found to be

west. Impact area diagram and impact area reported in our previous findings (Gupta and

Dhir 2013) showed the maximum affected direction was northwest and east of study area

and impact area was found to be less which represents pollutant concentration within small

area.

Land use pattern of study area (Table 1) shows that maximum land use is for industrial

sectors followed by residential sector and only 10.66% for agricultural and water bodies.

On the basis of industrial clusters, wind roses, impact area diagrams and land use pattern of

study area, eleven sampling sites were selected, including seven industrial areas, two

residential areas, one each in commercial and agricultural area (Fig. 2). Details of sam-

pling sites along with its type of sources and land use are expressed in Table 2.

3.2 Spatial distribution of pollutants

Monitoring of air pollutants was conducted at different sampling sites, and their results of

statistical analysis are presented in Table 3. The results indicate that highest PM10
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concentration among industrial sites was found at site S7 (347 lg/m3). This site is away

from the residential area as well as National Highway (NH 1) which depict that industries

were mainly responsible for poor air quality of the region. Annual average concentration at

all industrial sites except S2 was observed to be more than 250 lg/m3 which are well above

the permissible standard (CPCB 2009). Nautiyal et al. (2007) also reported higher level of

PM10 within Mandi Gobindgarh and also higher prevalence of symptoms of angina and

cardiovascular disease caused by inhaling of particulate matter. The minimum concen-

tration was found at S11.

Among industrial sites, maximum concentration of PM2.5 was observed at site S5 on

National Highway toward Khanna side which may be due the generation of pollutants by

both industrial and heavy vehicular sources (Table 3). Least concentration was observed at

Fig. 1 Wind rose diagram for the wind data in the area of Mandi Gobindgarh during the period of October,
2013–March, 2015

Table 1 Details of area within
Municipal Corporation Gobind-
garh in year 2009

Sr. no. Land use Area (acres) In percentage

1 Residential 700 31.49

2 Commercial 97 4.36

3 Industrial 750 33.74

4 Traffic and transportation 304 13.68

5 Agriculture and water bodies 237 10.66

6 Others 135 6.07

Total 2223 100%
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Fig. 2 Sampling sites for the study

Table 2 Selected sampling sites in the study area

Site
code

Land use Sampling site Type of sources

S1 Industrial sampling
sites

Talwara road Rolling mills, refractories

S2 Near RIMT* Rolling mills

S3 Prem Nagar Induction furnaces, rolling mills,
refractories

S4 Guru ki Nagri Induction furnaces, rolling mills

S5 GT road, Khanna side Induction furnaces, rolling mills, heavy
vehicles

S6 Focal Point Induction furnaces, rolling mills, heavy
vehicles

S7 Near village Kumbh, Amloh
road

Induction furnaces, rolling mills,
refractories

S8 Residential sampling
sites

Motia Khan Light vehicles

S9 Shastri Nagar Light vehicles, small-scale industries

S10 Commercial site Near bus stand Rolling mills, heavy vehicles

S11 Agricultural site Kharorha Light vehicle, agricultural burning

*RIMT The Regional Institute of Management and Technology, Mandi Gobindgarh
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site within Guru ki Nagri since it is far away from the NH-1. A critical examination of the

spatial distribution for PM2.5 over sites revealed that the traffic-clogged areas, i.e., com-

mercial area S10, had the highest concentrations with mean annual values of 105.7 lg/m3.

The concentration of both PM10 and PM2.5 was found to be more than permissible stan-

dards (CPCB 2009) in all industrial, commercial and residential sites except agricultural

site (S11). So to assess the variability of particulates, relative amplitudes for the sites were

calculated: RA (%) = [{(Max - Min) 9 100}/Mean] which becomes very less (15–30%)

for maximum sites due to combined effects of stationary and vehicular sources.

Among industrial sites, maximum annual average concentration of SO2 (47.3 lg/m3)

and NO2 (28.7 lg/m3) was observed at Focal Point (S6) and minimum concentration of

SO2 was observed at site S4 (35.08 lg/m3) and for NO2 at site S2 (19.75 lg/m3). All values

were found to be well below the prescribed standards for SO2 and NO2 provided by CPCB,

i.e., 80 lg/m3 for 24 h sampling (CPCB 2009). The results are in agreement with the facts

that the area mainly consists of secondary steel industry which makes use of fuel having

higher sulfur content leading to more formation of SO2 as compared NO2 contribution

from vehicles.

3.3 Temporal distribution of pollutants

Pollutants concentrations for all sites in different seasons represented as winter (Jan–Feb),

pre-monsoon (March–May), monsoon (June–Sept) and post-monsoon (Oct–Dec) averages

are plotted in Fig. 3. Sample size for winter, pre-monsoon, monsoon and post-monsoon

were 44, 65, 84 and 66, respectively. Due to heavy rain, five samples were not possible to

be estimated. Levels of pollutants underwent a seasonal change with lower levels in

monsoon and post-monsoon season than the pre-monsoon and winter season. Highest

concentration of PM10 (338.43 lg/m3) was observed in pre-monsoon season at site S7 and

lowest at site S2 (163.29 lg/m3) in monsoon season among the industrial sites (Fig. 3a)

which may be attributed to the washout mechanism during rainy season and the results are

in agreement previous finding for the Visakhapatnam city, India (Police et al. 2016).

Ouyang et al. (2015) reported that washout of PM2.5 due to rain results in decrease of

10–30 lg/m3 with 5 mm of rainfall for Beijing City. Site S10 showed highest concentration

of PM2.5 in all seasons because of the movement of vehicles as the site was near to bus

station (Fig. 3b). During pre-monsoon season all the industrial sites had high level par-

ticulates of than the standard (CPCB 2009) which may be due to re-suspension of dust or

Fig. 3 Seasonal variation of particulates (PM10 (a) and PM2.5 (b)) concentration in the area of Mandi
Gobindgarh
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pollution from point and nonpoint sources as heavy winds took place during that period as

depicted in Fig. 1. The observed seasonal variation in PM10 is similar in most of East Asian

countries (Massey et al. 2012).

Higher PM10 concentrations in winters may be probably because of longer retention

time of particulates in atmosphere due to least average wind speed, i.e., 0.69 Kmph as

compared to all other seasons, and the findings are in agreement with previous study

(Gupta et al. 2008). This can also be due to the well-known fact of agricultural residue

burning incidences taking place in state of Punjab and Haryana. Concentration found was

least during SO2 concentration and showed less variability among different season than the

particulates which may be due to their ability to settle down easily during rain (Davies

1976). Removal of gaseous pollutant due to rain depends upon the rate emissions of

pollutants, growth rate of raindrop, rate of rain drop falling, etc. (Shukla et al. 2008). NO2

concentration was maximum (29.89 lg/m3) at site S6 in pre-monsoon season and lowest of

17.94 lg/m3 at S2 in post-monsoon season (Fig. 4a, b). Similar trends have been reported

by Jha et al. (2010) for Jharia coal field area in West Bengal for the concentration variation

between pre-monsoon and post-monsoon season.

3.4 Aqi

IND-AQI was calculated using seasonal average concentration of all pollutants at different

sites, and results (Fig. 5) showed that industrial site (S7) near village Kumbh on Amloh

road was having highest AQI of 342.59 which comes under ‘‘Very Poor’’ category during

pre-monsoon season. Other sites, i.e., at S2 (RIMT Talwara road), S3 (Prem Nagar), S4
(Guru ki Nagri), S5 (GT road, toward Khanna) and S6 (Focal Point) have values of AQI

between 200 and 300, which comes under ‘‘Poor’’ category. Only S2 site near to RIMT

comes under ‘‘Moderate’’ category. The order of AQI was observed to be Pre-mon-

soon[Winter[Monsoon[Post-monsoon season. Only site S11 found to have good air

quality since it is a control site (agricultural site) situated far away from industrial and

nonpoint sources emission. Responsible pollutant for IND-AQI at all sites was PM10

except S10 where PM2.5 was found to be responsible since its sub-indices value was

maximum among all other sub-indices.

Fig. 4 Seasonal variation of gaseous pollutant (SO2 (a) and NO2 (b)) concentration in the area of Mandi
Gobindgarh
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3.5 Z score

Air pollution characteristics of industrial sites, commercial sites, residential sites and

agricultural sites; indicated by Z score test are given in Table 4. In case of Industrial sites,

average Z score for all pollutants is greater than 0, and average Z score for PM10

(Z = 0.58), SO2 (Z = 0.6) and NO2 (0.58) is higher than compared to PM2.5 (0.34), so

industrial zone may be characterized as PM10/SO2/NO2 pollution zone. In commercial

zones, all Z values are less than 0 except PM2.5 (Z = 1.18), indicating as PM2.5 pollution

zone which is observed due to high vehicular pollution. In residential and agricultural sites,

all Z scores are even less than zero showing low pollution zone, so air pollution for this

group may be characterized as low PM10/PM2.5/SO2/NO2. Similar results were reported by

Basha et al. (2014) for the uranium underground mining site is located in Tummalapalle

village, where Z score at sites near to source was characterized as high TSP/SOx pollution

zone.

3.6 Ionic analysis

Concentration of different water soluble anions and cations was analyzed in different

seasons as depicted in Fig. 6. Results indicate that the concentration was found to be on

higher side during winter season which may be due to low-temperature condition, whereas,

least during monsoon season, which may be due to precipitations. Among cations, highest
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Fig. 5 Seasonal IND-AQI at different sampling sites

Table 4 Z score for pollutants
for all sites

Zone Z score

PM10 PM2.5 SO2 NO2

Industrial sites 0.58 0.34 0.6 0.58

Commercial sites - 0.58 1.18 - 0.54 - 0.68

Residential sites - 0.74 - 0.6 - 0.73 - 0.71

Agricultural sites - 3.27 - 2.4 - 2.22 - 1.98
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concentration of 12.68 ppm of NH4
? was observed in winter season. The trend for the

water soluble ionic concentrations for samples collected during winter season was

NH4
?[Cl-[SO4

2-[Na?[Ca2?[K?[NO3
-[Mg2?. In post-monsoon season,

chloride ions concentration is on higher side than of NH4
? ion, whereas, in pre-monsoon

season trend was NH4
?[Cl-[Na?[Ca2?[SO4

2-[K?[Mg2?[NO3
-. The ions

like Na?, Mg2? and Ca2? were higher in all seasons except monsoon as they are mainly

derived from the soil dust particles, get added to air due to re-suspension of soil particles.

The ions like SO4
2- and NO3

- ions get added into the atmosphere due to anthropogenic

sources, which gets removed during monsoon season. Concentration of all water soluble

ions is higher in both winters and post-monsoon season when compared to pre-monsoon

and monsoon season. Zhang et al. (2006) also reported higher levels of secondary ions

(SO4
2-, NO3

- and NH4
?) which were observed both in summer and winter. Kumar et al.

(2007) and Deshmukh et al. (2011) also reported similar pattern for some of ions for an

urban and suburban site in the Agra and Durg city, respectively.

3.7 Vehicular impacts

SO2/NO2 was also calculated to assess the impact of vehicular movement, and it was found

to lie from 1.23 to 1.99 at various sites (Fig. 7). Site (S1) was having maximum SO2/NO2

ratio value which means that there was minimum impact of moving vehicles on the air

quality when compared to agricultural site (S11) where ratio of SO2/NO2 is minimum.

Similar results have been reported by Fulekar et al. (2014) for New Delhi for the study

period of 2016–2012.

4 Conclusion

Ambient air quality study of Mandi Gobindgarh in terms of Air Quality Index (AQI) was

assessed by monitoring the quantum of particulate and gaseous air pollutants in the study

area. On the basis of wind roses diagrams, two predominant wind directions were found to

0

2

4

6

8

10

12

14

C
on

ce
nt

ra
tio

n 
(in

 p
pm

)

Winter Season

Pre Monsoon Season 

Monsoon Season 

Post Monsoon Season 

Fig. 6 Seasonal variation of concentration of ions (in ppm) present in air

A. Gupta, A. Dhir

123

1921876



be southwest and east. On the basis of wind data, impact area and land use pattern; eleven

sites were selected for sampling (inclusive of seven industrial, two residential, one com-

mercial and one agricultural site). Industrial sites at RIMT, Talwara road, GT road, Focal

Point, Amloh Road had concentrations of PM10 more than 250 lg/m3, whereas, all resi-

dential area had concentrations of 180 lg/m3. SO2 and NO2 concentrations at all sites were

found to be within stipulated standards. IND-AQI values are calculated for each site and

found to be highest at site near village Kumbh, Amloh road which comes under ‘‘Very

Poor’’ category, i.e., respiratory illness to the people on prolonged exposure and effect may

be more pronounced in people with lung and heart diseases. Most of the sites have IND-

AQI value above 200 indicating need of effective air pollution management strategy. In

2013, Government of Punjab and Punjab Pollution Control Board persuaded rolling and

forging units to switch over to the greener fuels such as CNG/RLNG. CPCB itself had

revised national air quality standards for more stringent limits of pollutants in 2009.

Industrial zones are characterized as PM10/SO2/NO2 pollution zone, whereas residential

and agricultural sites are all characterized as PM10/PM2.5/SO2/NO2 pollution zone on the

basis of Z score. Values of SO2/NO2 obtained vary from 1.23 to 1.99 at various selected

sites which depict that the impacts of moving sources were marginally less, when com-

pared to industrial sources. Variation in ionic concentration of various cations and anions

was studied for different season. Moreover, impact of vehicular emission is very less on the

sampling sites which are nearer to industrial sources as compared to agricultural site. To

better understand the impact of local emission on overall air quality, temporal data of

higher resolution with more metrological data will be more helpful. For future endeavor,

we can use receptor model like chemical mass balance, positive matrix factorization, etc.,

to have in-depth understanding and better clarity of source contribution. Further more

sophisticated instrument techniques can be employed to get real-time data that will con-

tribute to further knowledge to this research.

References

Agarwal, R., Awasthi, A., Singh, N., Gupta, P. K., & Mittal, S. K. (2012). Effects of exposure to rice-crop
residue burning smoke on pulmonary functions and oxygen saturation level of human beings in Patiala
(India). Science of the Total Environment, 429, 161–166.

0.0

0.5

1.0

1.5

2.0

2.5

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11

SO
2/

N
O

2

Sampling Sites

SO2/NO2

Fig. 7 SO2/NO2 ratio for sampling sites

Air quality assessment of Mandi Gobindgarh city of Punjab, India

123

193 1877



Basha, M., Yasovardhan, N., Satyanarayana, S. V., Reddy, G. V. S., Savitri, P. P., Prasad, K. V., et al.
(2014). Seasonal variation of air Quality and CAQI at tummalapalle uranium mining site and sur-
rounding villages. Journal of Scientific Research & Reports, 3(5), 700–710.

Chauhan, A., Pawar, M., Kumar, R., & Joshi, P. C. (2010). Ambient air quality status in Uttarakhand (India):
A case study of Haridwar and Dehradun using air quality index. Journal of American Science, 6(9),
565–574.

Cheng, W., Chen, Y., Zhang, J., Lyons, T. J., Pai, J., & Chang, S. (2007). Comparison of revised air quality
index with the PSI and AQI indices. Science of the Total Environment, 382, 191–198.

CPCB. (2009). National Ambient Air Quality Standards – 2009. http://www.cpcb.nic.in/National_Ambient
_Air_Quality_Standards.php, Accessed 14 Dec 2011.

CPCB. (2012). National ambient air quality status & trends in India-2010. National ambient air quality
monitoring naaqms/35/2011–2012, Central Pollution Control Board, India, Page 21.

Davies, T. D. (1976). Precipitation scavenging of sulphur dioxide in an industrial area. Atmospheric
Environment, 10(10), 879–890.

Deshmukh, D. K., Deb, M. K., Tsai, Y. I., & Mkoma, S. L. (2011). Water soluble ions in PM2.5 and PM1

aerosols in Durg city, Chhattisgarh India. Aerosol and Air Quality Research, 11, 696–708.
Fulekar, M. H., Bhawana, Pathak, & Kale, R. K. (2014). Environment and sustainable development (pp.

83–85). Berlin: Springer.
Gautam, S., Yadav, A., Tsai, C. J., & Kumar, P. (2016). A review on recent progress in observations,

sources, classification and regulations of PM2.5 in Asian environments. Environmental Science and
Pollution Research, 23(21), 21165–21175.

George, K. V., Verma, P., & Devotta, S. (2008). Locating air quality monitoring station using wind impact
area diagram. Environmental Monitoring and Assessment, 145, 113–118.

Gupta, A., & Dhir, A. (2013). Estimation of horizontal pollution potential by calculating impact area for
Patiala, Punjab using wind data. International Journal of Innovative Research in Science, Engineering
and Technology, 2(6), 2271–2279.

Gupta, H. K., Gupta, V. B., Rao, C. V. C., Gajghate, D. G., & Hasan, M. Z. (2002). Urban air quality and its
management strategy for a metropolitan city of India. Bulletin of Environmental Contamination and
Toxicology, 68, 347–354.

Gupta, A. K., Karar, K., Ayoob, S., & John, K. (2008). Spatio - temporal characteristics of gaseous and
particulate pollutants in an urban region of Kolkata India. Atmospheric Research, 87(2), 103–115.

IS. (2001). Methods for Measurement of Air Pollution, Part 2: Sulphur Dioxide [CHD 32: Environmental
Protection and Waste Management]. https://law.resource.org/pub/in/bis/S02/is.5182.02.2001.pdf,
Accessed 17 Dec 2011.

IS. (2006). Methods for Measurement of Air Pollution, Part 6: Oxides of nitrogen [CHD 32: Environmental
Protection and Waste Management]. https://law.resource.org/pub/in/bis/S02/is.5182.06.2006.pdf,
Accessed 17 Dec 2011.

Jha, M., Misra, S., & Bharati, S. K. (2010). A report on seasonal variation in SPM, SOx and NOx in Jharia
coalfields. Ecoscan, 4(4), 281–284.

Kamruzzaman, Majumder Ahmad, Nazmul, Islam K. M., Roshan, Man Bajracharya, & Carter, William S.
(2012). Assessment of occupational and ambient air quality of traffic police personnel of the Kath-
mandu valley, Nepal; in view of atmospheric particulate matter concentrations (PM10). Atmospheric
Pollution Research, 3(1), 132–142.

Kumar, A., Garg, A., & Pandel, U. (2011). A study of ambient air quality status in Jaipur city (Rajasthan,
India), using air quality index. Nature and Science, 9(6), 38–43.

Kumar, R., Srivastava, S. S., & Kumari, K. M. (2007). Characteristics of aerosols over urban and suburban
site of semiarid region in India: Seasonal and spatial variations. Aerosol and Air Quality Research, 7,
531–549.

Massey, D., Kulshrestha, A., Masih, J., & Taneja, A. (2012). Seasonal trends of PM10, PM5.0, PM2.5 &
PM1.0 in indoor and outdoor environments of residential homes located in North-Central India.
Building and Environment, 47, 223–231.

Mittal, S. K., Singh, N., Agarwal, R., Awasthi, A., & Gupta, P. K. (2009). Ambient air quality during wheat
and rice crop stubble burning episodes in Patiala. Atmospheric Environment, 43(2), 238–244.

Nautiyal, J., 3rd, Garg, M. L., Kumar, M. S., Khan, A. A., Thakur, J. S., & Kumar, R. (2007). Air pollution
and cardiovascular health in Mandi-Gobindgarh, Punjab, India - a pilot study. International Journal of
Environmental Research and Public Health, 4(4), 268–282.

Ouyang, W., Guo, B., Cai, G., Li, Q., Han, S., Liu, B., et al. (2015). The washing effect of precipitation on
particulate matter and the pollution dynamics of rainwater in downtown Beijing. Science of the Total
Environment, 505, 306–314.

A. Gupta, A. Dhir

123

1941878

http://www.cpcb.nic.in/National_Ambient
https://law.resource.org/pub/in/bis/S02/is.5182.02.2001.pdf
https://law.resource.org/pub/in/bis/S02/is.5182.06.2006.pdf


PPCB. (2010). Action Plan, Abatement of Pollution in Critically Polluted Area of Mandi Gobindgarh.
Punjab Pollution Control Board, India. www.indiaenvironmentalportal.org.in/files/ActionPlanGGarh.
pdf. Accessed on Feb 2012.

Robert, J. L., & Howard, M. K. (2012). Respiratory health effects of air pollution: Update on biomass smoke
and traffic pollution. Journal of Allergy and Clinical Immunology, 129(1), 3–11.

Sandeep, Police, Sahu, S. K., & Pandit, G. G. (2016). Chemical characterization of atmospheric particulate
matter and their source apportionment at an emerging industrial coastal city, Visakhapatnam India.
Atmospheric Pollution Research, 7(4), 725–733.

Sharma, M., Pandey, R., Maheshwari, M., & Sengupta, B. (2003). Interpretation of air quality data using an
air quality index for the city of Kanpur, India. Journal of Environmental Engineering and Science, 2,
453–462.

Shukla, J. B., Misra, A. K., Shyam, Sundar, & Ram, Naresh. (2008). Effect of rain on removal of a gaseous
pollutant and two different particulate matters from the atmosphere of a city. Mathematical and
Computer Modelling, 48(5), 832–844.

Singh, G. (2010). An index to measure depreciation in air quality in some coal mining areas of korba
industrial belt of Chhattisgarh, India. Journal of Environment Science & Engineering, 49(1), 77–86.

Vega, E., Ruiz, H., Escalona, S., Cervantes, A., Lopez-Veneroni, D., Gonzalez-Avalos, E., et al. (2011).
Chemical composition of fine particles in Mexico City during 2003–2004. Atmospheric Pollution
Research, 2, 477–483.

WHO. (2012). Air quality and health, Fact sheet Number 313, Updated September 2011. http://www.who.
int/mediacentre/factsheets/fs313/en/. Accessed on Mar 2012.

Zhang, W. J., Sun, Y. L., Zhuang, G. S., & Xu, D. Q. (2006). Characteristics and seasonal variations of
PM2.5, PM10, and TSP aerosol in Beijing. Biomedical and Environmental Sciences, 19(6), 461–468.

Air quality assessment of Mandi Gobindgarh city of Punjab, India

123

View publication stats

195 1879

http://www.indiaenvironmentalportal.org.in/files/ActionPlanGGarh.pdf
http://www.indiaenvironmentalportal.org.in/files/ActionPlanGGarh.pdf
http://www.who.int/mediacentre/factsheets/fs313/en/
http://www.who.int/mediacentre/factsheets/fs313/en/
https://www.researchgate.net/publication/321882366


Annexure - A5
1961880



 

1 
 

Item No. 08         Court No. 1  
  

BEFORE THE NATIONAL GREEN TRIBUNAL  
PRINCIPAL BENCH, NEW DELHI 

 
(By Video Conferencing) 

 

 
Original Application No. 924/2019 

 
(With reports dated 14.03.2020, 14.05.2020, 14.07.2020 and 

26.09.2020) 

 
Neeraj Goyal        Applicant 
  

Versus   
      

State of Punjab                Respondent 
 

  

Date of hearing: 01.10.2020 
 

 

CORAM: HON’BLE MR. JUSTICE ADARSH KUMAR GOEL, CHAIRPERSON  
     HON’BLE MR. JUSTICE S. P. WANGDI, JUDICIAL MEMBER 
     HON’BLE DR. NAGIN NANDA, EXPERT MEMBER 

 
 
Respondent:  Ms. Anusha Nagarajan, Advocate for PPCB  

      

  
ORDER 

 

 
1. The issue for consideration is remedial action against illegal 

polluting activities by the motor scraping units in Mandi Gobindgarh, 

Punjab. 

 
2. The Tribunal considered the matter earlier on 11.02.2020 in light 

of report dated 27.01.2020 furnished by the joint Committee comprising 

the Central Pollution Control Board, State Pollution Control Board 

(SPCB) and the Municipal Council, Mandi Gobindgarh. The Committee 

was constituted to examine the compliance of the Hazardous and Other 

Waste  (Management & Transboundary Movement) Rules, 2016, apart 

from the provisions of the Air (Prevention and Control of Pollution) Act, 
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1981 and Standard Operating Procedure (SOP) to deal with the metal 

and other scraps.  

 
3. The Committee found serious violations and taking note of the 

findings of the Committee which were quoted in the order dated 

11.02.2020, the Tribunal observed:- 

 

“4. The above report does not effectively deal with the serious 
problem and is not, thus, satisfactory. More units should have been 
monitored having regard to the adverse consequences on the health 
of the inhabitants in violation of Fundamental Right to breathe clean 
air and to clean environment. Continuous and stringent action is 
required which has not yet been taken. Let the Committee file a 
fresh and detailed report by covering large number of units. 
 

 We also direct that carrying capacity of the area to 
sustain such activities may be conducted by the Committee in 

terms of number of such units which can be sustained to give 
effect to ‘Sustainable Development’ principle and to enable 
the regulatory authorities to ensure steps for preventing 

pollution. 

 

5. Accordingly, we direct the State PCB to take further stringent 
measures by way of stopping the polluting activities and recovering 
compensation on ‘Polluter Pays’ principle, apart from any other 
statutory action as may be warranted in the situation.”   
 
 

4. In compliance of the above, the joint Committee has filed interim 

reports dated 14.03.2020, 14.05.2020, 14.07.2020 and 26.09.2020. It 

would suffice to refer to the last report as follows:- 

 

 

 

“5. In compliance to order dated 11/2/2020, the Committee carried 
out field study by taking the assistance of additional manpower 
from CPCB and PPCB. The following additional officials from 
CPCB and PPCB provided support to the Committee: 

1. Ms. P.K Selvi, Scientist 0', CPCB, Delhi. 
2. Sh. Sahil Patel, Scientist 93', CPCB, Delhi. 
3. Sh. Mohit Singla, Assistant Environmental Engineer, PPCB. 
4. Sh. Rubal Goyal, Assistant Environmental Engineer, PPCB. 
5. Sh. Dharamvir Singh. Junior Environmental Engineer, PPCB 

 

6. The Committee referred to above inspected 150 units covering 
different industrial activities such as Induction furnace, 
Rolling Mill, Importers/Dismantling units/Local scrap traders 
during 21.02.2020 to 02.03.2020. PPCB being nodal agency 
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submitted interim report on 14.03.2020 before Honble NGT. 
The violations observed during the inspections carried out 
from 21/02/2020 to 02/03/2020 in the area of Mandi 
Gobindgarh were conveyed to PPCB vide CPCB's letter no. 
2543 dated 15/07/2020. Action in the form of closure, 
imposition of Environment compensation and issuance of 
advisory has been taken. The Action taken report with regard 
to 32 units .wherein major violations were observed by the 
team is attached as Annexure-1. 

7. Apart from the above, PPCB has carried out following activities to 
control air pollution in the area of Mandi Gobindgarh: 

 

a) 252 number of units were inspected by PPCB for the period 
from 1/11/2019 to 31/8/2020, out of 252 units, 184 units 
were found in compliance of various Pollution Control Laws 
i.e. the Water (Prevention & Control of Pollution) Act, 1974, 
the Air (Prevention & Control of Pollution) Act, 1981 and the 
Hazardous and Other Wastes Management Rules, 2016. A 
list of 184 units is enclosed herewith as Annexure-2. 

Minor violations were observed in the 50 cases, out of 
remaining 68 units. Show cause notices were issued, 
opportunity- of hearing was extended and time was 

given for making compliance. The list of 50 units is 
enclosed as Annexure-3. Action was taken in the 
remaining 18 units having major violations i.e. 
Environmental compensation upon 16 units 

amounting to Rs. 22 lacs was imposed and Bank 
guarantee amounting to Rs. 2.50 lacs was imposed 
on 2 units. The list of 16 units upon which EC was 
imposed is enclosed herewith as Annexure-4 and the list 
of 2 units upon which bank guarantee was imposed is 
enclosed as Annexure-5. 
 

b) In order to contain the cause of air pollution arising from the 
burning of scrap, the Board vide Office Order no. 475 dated 
21/8/2020 has cancelled all the one time authorizations 
granted before 31/1/2019 for import of iron and steel scrap 
and amended the procedure for obtaining one-time 
authorization under rule-13 to import other waste listed in 
part-D of Schedule-III, on behalf of actual users. Copy of 
Office Order is enclosed herewith as Anncxure-6. 

 

c) Further, it is submitted that there are 190 no. of 
rolling mills operating in Mandi Gobindgarh area, 

which are using pulverized coal as fuel in their re-
heating furnace. Directions have been issued by the 
Board to all the rolling mills to shift from coal to PNG 

by 31/12/2020 (copy of Public Notice issued by the Board 
is enclosed as Annexure-7) in compliance of Action plan 

prepared for non-attainment city of Mandi Gobindgarh in the 
matter of 0.A. no. 681 of 2018. Presently, 24 no. of 
industries have successfully converted their re-heating 
furnace from coal to PNG and in addition to this 25 no. of 
more industries have made agreement with PNG provider 
and are in the process of shifting from coal to PNG. The list 
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of industries entered into the agreement with the gas 
provider i.e. M/s IRM Energy Pvt. Ltd. is enclosed as 
Annexure-8. 

 

d) As part of compliance to the Action plan prepared for non-
attainment city of Mandi Gobindgarh, Punjab Pollution 
Control Board has successfully upgraded the air 
pollution control devices of nearly 100 induction 

furnaces in Mandi Gobindgarh of capacities varying 
from 2 TPH to 10 TPH from top hood followed by wet 

scrubber to side hood technology followed pulse jet 
bag house filters. As a result, the induction furnace 
units which were earlier generating APCD dust of about 

10-15 kg/Day are now generating APCD dust @ 200-250 
kg/Day. It is relevant to mention here that the APCD dust, 
which was earlier disposed off to common Treatment, 
Storage Disposal Facility (TSDF) for landfill purpose is 
now being sold to a waste recycling unit set up with the 
help of PPCB for extraction of zinc. The units are now 
earning about Rs. 8 per Kg for the ash being lifted by the 
recycling unit and creating wealth from waste. 

 

e) Apart from the industrial pollution, the road dust due to 
heavy vehicular movement becomes air borne and 
contributes to major part of air pollution in Mandi 
Gobindgarh area. In order to control the same, 
interlocking tiles have been provided on the entry / 

exit points of the industry/ vehicular movement area 
and entry exit points of weigh bridges as per 

directions issued by Punjab Pollution Control Board. 
However, major and slip roads in the area of Mandi 
Gobindgarh, which are in bad shape contributes towards 
the cause of dust emissions due to heavy vehicular movement 
and parking. The major and link roads are required to be 
overhauled by Municipal authorities. 

8. In compliance to the directions of the Hon'ble Tribunal 
relating to the carrying capacity of the area as contained in 
order dated 11/2/2020, it is respectfully submitted that 
expert members of IIT, Delhi have been engaged by the Board 
to calculate carrying capacity of all the nine non-attainment 
cities including Mandi Gobindgarh. As per the signed 
documents / agreement of PPCB and expert members of IIT, 
Delhi, it was decided that IIT, Delhi shall complete and 
submit carrying capacity of all the 9 cities by end of October, 
2020 (copy of MOU signed by IIT, Delhi is enclosed as 
Annexure-9). 

9. Further, it is submitted that inspection of the remaining 
industries, by joint team of PPCB and CPCB could not 
be completed due to COVID-19 situation, as physical 
visits and meetings are still restricted as per Ministry 

of Home Affairs guidelines dated 29.06.2020. The 
remaining monitoring will be carried out after normal 
operation of the industries possibly in the month of November 
or December, 2020. 
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Prayer: 

In view of the above facts, it is humbly prayed that: 

1. 45 days time period is required for completing Stack and fugitive 
emission monitoring and analysis in the remaining units after 
visit of the joint team to Mandi Gobindgarh. 

2. Compilation of analysis results and preparation of final report 
will take additional 30 days as carrying capacity on the basis of 
the analysis results is also to be evaluated. 

3. Suitable directions may be issued to MC, Mandi Gobindgarh 
to provide Action plan for: 

a) Stabilization of major / link roads in Mandi Gobindgarh area 
and alongside the National Highway-44 to minimize dust 
emission 

b) Providing dedicated parking area for the industrial vehicles. 

 

 Therefore, 4 months extension may kindly be granted for 
submission of Final report to Hon%le NGT after the completion of 
the inspections to be carried out by the joint of CPCB and PPCB.” 

 

 

5. It is clear from the above that there are serious violation of 

environmental norms and inadequate monitoring by the statutory 

authorities. Remedial action taken even after intervention of this 

Tribunal is hardly adequate. Further serious steps are required to be 

taken for upholding the rule of law and protection of environment and 

public health. Let further meaningful action be taken and a compliance 

report filed before the next date. In the context of directions to shift 

rolling mills from coal to PNG, we direct the State PCB to ensure that if 

such shifting does not take place, the non-compliant units be closed till 

compliance. This should apply not only to rolling mills but also to other 

similarly placed industries operating on coal. Wherever there is non-

compliance, the State PCB may take coercive measurers, including 

closure, recovery of compensations and initiating prosecution, following 

due process of law.  The Tribunal, vide order dated 06.03.2019 in OA No. 

20/2017 (WZ), Babubhai Ramubhai Saini v. Gujarat Pollution Control 
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Board & Ors., considered identical situation at Morbi in Gujarat and 

observed: 

 
“25. Accordingly, we allow the applications and direct the GPCB to 
close all coal gasifiers industries and units operating with the help of 
coal gasifiers without prejudice to such units switching over to non-
coal gasifiers or PNG or technology consistent with the above report. 
The GPCB must initiate immediate steps for prosecution of the 
industries which have operated in violation of law and recover 
compensation for causing damage to the environment and public 
health. This amount may be assessed by a Committee with 
representatives of CPCB, GPCB and NEERI. The CPCB will be the 
nodal agency for coordination and compliance. The Committee may 
suggest restoration plan. 
 

 26. xx    xx     xx 
 
27. The Committee may take into account the cost of reversing the 
damage caused and also the amount to be recovered which will 
operate as deterrent and render any polluting activity non-profitable. 
 
28. To oversee the execution of this order by the GPCB, we 
appoint an Oversight Committee headed by Justice B.C. Patel, former 
Chief Justice of Delhi High Court and former Judge of Gujarat High 
Court who is already heading an Oversight Committee constituted by 
this Tribunal vide order dated 16.01.2019 in O.A. 606/2018. He will 
also be assisted by a representative of CPCB. The GPCB will provide 
all logistics to Justice Patel. Any person concerned with execution of 
this order will be at liberty to represent to the said Oversight 
Committee.” 

 

6. Further, Punjab State PCB may complete the study on assessment 

of carrying capacity of the region as per the schedule and prepare an 

action plan for improvement of environment. There has to be proper 

management of hazardous waste generated by the industries, providing 

raw material in the form of scrap, for further processing. The entire 

mechanism should have proper manifest system. As per information 

provided by CPCB in OA No. 1038/2018, News item published in "The 

Asian Age" Authored by Sanjay Kaw Titled "CPCB to rank industrial units 

on pollution levels", order dated 10.07.2019, the Comprehensive 

Environmental Pollution Index (CEPI) with respect to air is 23.7 at 

Gobindgarh which does not appear to be correct in view of pollution level, 
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as shown by the report. CPCB may reverify this index considering entire 

industrial development in the region and rectify its index. 

 
 Import of hazardous waste needs to be strictly regulated as per 

laws, to avoid import of such waste illegally.  

Illegal dismantling units may be closed and only authorized and 

complying units be allowed to operate. 

Non-recyclable waste be disposed properly.  

Ground water extraction may be regulated in accordance with 

order passed by this Tribunal on 20.07.2020 in OA No. 176/2015 

Shailesh Singh v. Hotel Holiday Regency, Moradabad & Ors. 

 

6. Interim report in the matter may be furnished by 31.12.2020 and 

final report may be furnished by 28.02.2021 by e-mail at judicial-

ngt@gov.in preferably in the form of searchable PDF/ OCR Support PDF 

and not in the form of Image PDF. 

 
 List for further consideration on 08.03.2021. 

 
 A copy of this order be sent to the CPCB, the State PCB and the 

Municipal Council, Mandi Gobindgarh by e-mail for compliance.  

 

 

 
Adarsh Kumar Goel, CP 

 

 
 

 
 

S. P. Wangdi, JM 
 

 
 

 
Dr. Nagin Nanda, EM 

October 01, 2020 

Original Application No. 924/2019 
SN 
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