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Abstract: Scarcity of water is the main problems facing by the people and other living organisms in the World. Water plays a vital role
to survive and it needs in large amount to manufacture a product, to the living of people even animals and plants needed its daily,
without water no one can survive in the world. The exponential growth of people increases water demand progressively. In this present
study the continuous assessment was performed at the different metro station to identify or calculate freshwater usage, wastewater
generation, draining of wastewater, initial concentration of wastewater and pump flow of wastewater. These studies were conducted at
Lucknow metro rail stations up to around 23km stretch. Fluidized aerobic technology was used to assess the performance of reducing,

recycle and reuse of wastewater.
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1.Introduction
a) Metro rail system in India

The exponential growth of people in India, the demand
has been increasing for liability and environmental
protection because its level of purity decreases. The
infrastructure has become a vital role in developing
countries and created new underground development so
that urbanization and urban development in India is going
rapidly. In an urban environment, people move faster to
do their work for their development and national
development also. The metro mode transport allows
people to travel faster simultaneously and help people
escape from the traffic and exposure to pollution. The
metro rail system was introduced to provide more
convenience to the people and it’s used as more efficient,
extensive use of public transport.

b)Ground Water Depletion

The resource is depleting at faster pace and in future will
become a critically scarce resource, particularly in urban
sprawls. The report gives a picture of ground water in the
city which shows how the resource is depleting and which
are the critical areas. The unscientific & unregulated
ground water extraction in urban centers is almost
reaching to unsustainable levels; the emerging situation is
very disturbing. Thus it is considered that the only robust
way to face the future urban water-supply challenge is to
look towards a more integrated and harmonized
conjunctive use of surface water and groundwater sources.

c) Water environment in Metro Stations

The hydro-geological system characterized by quartic
weather rocks and alluvial formation. It controls the level
of groundwater availability. Water environment consists
of water resources and its quality. Its study is important
from the point of view to assess the sufficiency of water
resources for the operational stage and also to assess the
impact on water environment. It is estimated that ground
water availability in Lucknow is 292 Mm®,

d)Water demand

The water demand will increase during regular cleaning,
flushing, routine works and domestic water requirement
for commuters using metro stations. Sufficient water made
available by LWSU as it is responsible for water supply in
Lucknow. Water requirement for Metro stations met
through this public supply. In metro Station, water is very
much needed for drinking, toilet cleaning and other
purposes like Coaches cleaning. For sanitary purposes
repairs, the raw water treated and brought into the national
standard level of purity before consumption. The water
demand will increase drastically by daily usage at the
metro station. Lucknow Municipal Corporation is
responsible for to supply water requirement for Metro
Station. Thus, 100 KLD of water is the requirement for
one station. The need of the study is to improve the waste
water treatment and reuse the treated effluent in the metro
stations of Lucknow by using fluidized aerobic bed
reactor.

2.Literature Survey

a)Biofilm reactor provides proven and Emerging
Technologies with latest standard practice methods for
moving bed [1]. In the study, bio carrier made up of
low-density polypropylene and density of 870 kg/m”3
and surface area of 524 m"2 used in the treatment of
wastewater using fluidized bed reactor [2]. This mode |
[3], shown to satisfactory account for the experimental
data. In this study mass transfer of oxygen from the gas
to three gas phase inverse fluidized bed has been studied
[4]. The effects of liquid and gas velacities, particle size
addition of organic additives on the volumetric mass
transfer Coefficient [5]. The effects of liquid gas
velocities, solid loading and volumetric mass transfer
were determined [6]. Bioreactors showed down flow
pattern of the prototype of low concentration synthetic
and municipal wastewater treatment [7]. The largest
removal of COD was attained when the reactor was
operated at an air velocity of 0.024 m/s [8]. This study
explains the effect in fluidization behavior and
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hydrodynamic behavioral changes caused by weight,
height and material [9]. This study [10], explains the
inverse fluidized bed reactor for treating industrial
wastewater.

3.Problem Definition

The usage of water increases dramatically at the metro rail
station and also it produces waste water. The aim of this
study is to improve the efficiency of the wastewater
treatment process and reuse the treated effluent at three
underground stations of Lucknow. The fluidized aerobic
bed reactor was used to treat the wastewater. Treated
effluent water can be used for sanitation, washrooms,
toilets, plantation works, etc. Conventional wastewater
treatment methods are more expensive, occupied large
space, power intensive and it’s require monitoring. The
fluidized aerobic bioreactor is a better alternative than the
conventional treatment system because of that space and
power saving technology.

The objectives of the study are as follows:

1) To treat all wastewater in the underground metro
station (Stretches) prior to disposal for recycling.

2) To reuse the treated effluent in all possible situations in
the underground Metro stations.

3) To reduce the fresh water utilization in sanitation works
4) To minimize the public water supplies.

5) To minimize the recharge bore well waters.

4.Methodology

Fluidized Aerobic Bed Reactor Performance evaluation of
the STP at metro stations was carried for installed STP in
the field by collecting influent and effluent samples
periodically from the inlet and outlet of the constructed
STP. Assessing waste water characteristic is essential for
the choice of treatment method, extent of treatment,
beneficial use of the wastewater and cost of treatment
required. By collecting samples of raw waste water for
determination of pH, TSS, TDS, BOD & COD as per
standard methods. Physicochemical characteristic of the
waste water confirmed the waste water as medium
strength as BOD varied from 400-550 mg/l. The pH value
of 8.48 indicates alkaline nature of the waste water.
Average BOD and COD 198 mg/l and 525 mg/l with
BOD/COD ratio of 0.511 indicating that the waste water
is biodegradable.

The Fluidized Aerobic Bed Reactor process is the latest
advance in attached growth aerobic biological treatment
technology. The Fluidized Aerobic Bed Reactor (FAB) is
an advance hybrid biological system primarily designed to
reduce the footprint area required and to make effortless
installation and trouble free operation while increasing the
treatment efficiency. This type of treatment depends
primarily on the use of air that is introduced into the waste
water treatment plant for keeping alive the bacteria. When
air diffusion is done, it promotes the growth of organisms
that break down the organic solids.
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Figure 1: Design of STP based on FAB
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Fluidized aerobic bed reactor operation

The clarified effluent enters into the FAB reactor, which
contains the FAB media. The FAB media significantly
increases the surface area for bacterial growth. Air is
supplied through fine bubble diffusers. Bacteria oxidize
the organic matter present in the waste water. Oxidized
waste water overflows out of the FAB reactor, into the
secondary settling tank. The fluidized Aerobic Bio-
Reactor includes a tank in any shape filled up with small
carrier elements. The elements are specially developed
materials of controlled density such that they can be
fluidized using an aeration device. A bio-film develops on
the elements, which move along with the effluent in the
reactor. The movement within the reactor is generated by
providing aeration with the help of diffusers placed at the
bottom of the reactor. The thin bio-film on the elements
enables the bacteria to act upon the bio-degradable matter
in the effluent and reduce BOD/COD content in the
presence of oxygen from the air that is used for
fluidization.

Technological Stage-1

e Bar Screen Treatment
e Oil and Grease Removal
e Equalization Treatment by maintaining the pH.

First stage of treatment where physical impurities are
removed. This stage includes removal of stone, food,
polythene, plastic, Oil, Grease and maintaining the pH of
water. It involves Oxidation that reduces the biochemical
oxygen demand of wastewater, and may reduce the
toxicity of some impurities. Secondary treatment converts
some impurities to carbon dioxide, water, and bio solids.
Thus removing the foul odour in the waste water by
increasing the amount of oxygen in the water. Removing
the sludge from the waste water.

Technological Stage-2

o Aeration Treatment

o Flocculation & Coagulation through Poly electrolyte
(Alum, Ferrix)

o Clarifier / Tube Settler: Settling Tank where solids
called Sludge are removed from water that settles at the
bottom of Tank.
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This involves the disinfection of water. Disinfection by
chemical oxidation kills bacteria and microbial pathogens
by adding ozone, chlorine or hypochlorite to wastewater.

Technological Stage-3

e Chlorination
e Multi Grade Filtration
e Activated Carbon Filtration.

After the waste water pass through the Activated Carbon
Filter, it may be collected in the Tank for further use for
flushing, irrigation, gardening etc. or directed into the
drain.

5.Results and Discussion

Table 2 shows the results of parameter achieved before
and after FAB process. The removal efficiency of the
FAB reactor as TSS variety 83-85%, BOD 92-93 % and
COD 74-83 % respectively. Provided high surface area to
microbes, organic heating rate and diffused aeration to the
bottom of the STP by which a high rate of treatment
efficiency was obtained. Irrespective of the climatic
condition FAB efficiency is high and consistent, compact
and controllable as compared to the conventional system.

Table 2: Achieved parameters

S. No Parameters Before FAB Outlet after FBR
o ) process (PPM) Process
1 PH 65-85 7-8
2 COD, mg/l GO0-700 194 mg/l
3 BOD {@ 20 deg. C, 300-450 <20
mg/|
4 Sus.lpcndcd solids, 300-350 =10
mg/l
5 Oil & grease 50 <5
6.Conclusion and Recommendations References

FAB methodology removes pollutant and increases the
quality of water more effectively. Fluidized aerobic bed
reactor implementation in metro stations to minimize the
fresh water usage and recycle, reuse of wastewater as a
standardized level of quality which is a more effective
method to treat the wastewater. FAB Technology delivers
treated effluent water as required by local legislation
norms and conditions. This system is more compact in
decentralizing of water at metro stations. This invention of
technology significantly decreases the uses of fresh water
and delivers water as required standards, can be used for
cleaning toilet and sanitary purposes, etc. FAB technology
has been an effective method and has a potential scope for
future improvement in treating wastewater. Effective
design of reactor may help to achieve efficient treatment
of wastewater. It becomes as more efficient technology in
treating wastewater rather than the conventional methods.
Efforts to involve and encourage people in the saving of
freshwater and recycle, reuse of wastewater it makes an
impact on water conservation. Building up a proper
wastewater treatment plant in order to mitigate the
catastrophic effects of the wastewater can help in applying
the sustainable development concept and converting these
negative effects of the wastewater into water reuse and
other purposes. The competent authorities should do the
necessary measures to reduce the fresh water utilization,
indeed, it to treat the wastewater instead of relying on
ground water and public water utilities. The Multi-source
pollution issue that affects groundwater must be taken into
account in the future studies in the study area. Further
similar researches are required in order to study the
wastewater flow of metro rail cities to control the
overburden of wastewater.

[1] Tertiary nitrifying moving bed-biofilm reactor: A study
of carrier and loading effects on nitrifying kinetics,
biologically produced solids and microbial community D
Forrest-2014-ruor.uottawa.ca

[2] W. Sokol, M. R. Halfani, Hydrodynamics of a gas,
liquid, solid fluidized bed bioreactor with a low density
biomass support, Biochemical Eng. J, 1999: 3: 185-92.

[3] L. S. Fan, W. T. Tang, Gas-liquid mass transfer in a
three phase fluidized bed containing low density
particles, Ind. Eng. Chem. Res.1990: 29: 128-33.

[4] V. Nikolov, I. Farag, Gas-liquid mass transfer in
bioreactor with three-phase inverse fluidized bed,
Bioprocess. Eng, 2000: 23: 427-9.

[5] V Sivasubramanian, Gas-liquid mass transfer in three-
phase inverse fluidized bed reactor with Newtonian and
non-Newtonian fluids, Asia-Pacific J Chem Eng, 2010:
5: 361-8.

[6] K. Haribabu, V. Sivasubramanian, Determination of
Mass Transfer Coefficient in an Inverse Fluidized Bed
Reactor using Statistical and Dynamic Method for a
Non-Newtonian Fluid, J. scient. Indus. resear, 2013: 72:
485-90.

[7] P. Castilla, M. Meraz, O. Monroy, A. Loyola, Anaerobic
treatment of low concentration wastewater in an inverse
fluidized bed reactor, Water Sci. Technol, 2000: 41:
245-51.

[8] W. Sokol, A. Ambaw, B. Woldeyes, Biological
wastewater treatment in the inverse fluidized bed
reactor, Chem. Eng. J, 2009: 150: 63-8.

[9] David Escudero and Theodore J Heindel, Bed Height
and Material Density Effects on Minimum Fluidization
Velocity in a Cylindrical Fluidized Bed, 7th
International Conference on Multiphase flow, ICMF
2010.

[L0]W. Sokol, B. Woldeyes, Evaluation of the Inverse

Volume 11 Issue 5, May 2022

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: MR22525120641

DOI: 10.21275/MR22525120641 1924



International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2022): 7.942

Fluidized bed reactor for treating high strength Industrial
Wastewaters, Advance. Chem. Eng. Sci, 2011: 1: 239-44

[11] https://en. wikipedia.org/wiki/Air_pollution_in_India

[12] Want govt to build 1600 km green wall along Aravalli,
Indian Express, 24 December 2019

[13] Agricultural Fires in India NASA, United States (2012)

[14] Bob Weinhold, Fields and Forests in Flames: Vegetation
Smoke damages and Human Health, National Institutes
of Health

[15]"CO2 EMISSIONS FROM FUEL COMBUSTION
HIGHLIGHTS, 2011 Edition" (PDF). International
Energy Agency, France.2011.

[16] https://en. wikipedia.org/wiki/Air_pollution_in_India

[17] https://www.researchgate.net/publication/347561383_He
alth_and_economic_impact_of air_pollution_in_the_sta
tes_of India_the_Global_Burden_of Disease_Study 20
19

[18] https://www.medicalnewstoday.
com/articles/171876#effects-

[19] Fuelwood Studies in India: Myth and Reality

[20] file: 1ic:
/Users/Manish2/Downloads/Carbon_monoxide_poisonin
g.pdf

[21] https://www.britannica. com/science/air-pollution

[22] "Pollution Particles Lead to Higher Heart Attack Risk".
Bloomberg L. P.17 January 2008. Archived from the
original on 29 June 2011.

[23] https://www.epa. gov/pm-pollution/health-and-
environmental-effects-particulate- matter-pm

[24] Mikati, Ihab; Benson, Adam F.; Luben, Thomas J.;
Sacks, Jason D.; Richmond-Bryant, Jennifer (22
February 2018). "Disparities in Distribution of
Particulate Matter Emission Sources by Race and
Poverty Status". American Journal of Public Health.108
(4): 480-485. Doi: 10.2105/AJPH.2017.304297. ISSN
0090- 0036. PMC 5844406. PMID 29470121

[25] Sulfur Dioxide Basics U. S. Environmental Protection
Agency

[26] Sulfur Dioxide (SO2) Pollution. United States
Environmental Protection Agency

[27]Hogan, C. Michael (2010). "Abiotic factor" in
Encyclopedia of Earth. Emily Monosson and C.
Cleveland (eds. ). National Council for Science and the
Environment. Washington DC

[28] Shah PS, Balkhair T, Knowledge Synthesis Group on
Determinants of Preterm/LBW Births (2011). "Air
pollution and birth outcomes: a systematic review".
Environ Int.37 (2): 498-516. doi: 10.1016/j.
envint.2010.10.009. PMID 21112090

[29] This article incorporates public domain material from
the United States Environmental Protection Agency
document:  “"Nitrogen  dioxide". United States
Environmental Protection Agency. Feb 23, 2016.

[30] https://iwww.epa.  gov/no2-pollution/basic-information-
about-no

[31] https://www.nchi. nlm. nih. gov/books/NBK138707/

[32]"A Longitudinal Study of Indoor Nitrogen Dioxide
Levels and Respiratory Symptoms in Inner-City
Children with Asthma"

[33] https://www.epa. gov/pm-pollution/health-and-
environmental-effects-particulate- matter-pm

[34] Health Aspects of Air Pollution with Particulate Matter,
Ozone and Nitrogen Dioxide. WHO-Europe report 13-
15 January 2003 (PDF)

[35] Rethinking the Ozone Problem in Urban and Regional

Air Pollution.1991-01-01. doi: 10.17226/1889. ISBN
978-0-309-04631-2.

[36]Hou, Pei; Wu, Shiliang (July 2016). "Long-term
Changes in Extreme Air Pollution Meteorology and the
Implications for Air Quality". Scientific Reports.6 (1):
23792. Bibcode: 2016NatSR. .623792H. doi:
10.1038/srep23792. ISSN 2045-

[37]2322. PMC 4815017. PMID 27029386.

[38] Sokol 2005, p.133, passim.

[39] "Green stoves to replace chullahs". The Times of India

[40] "Comprehensive organic emission profiles, secondary
organic aerosol production potential, and OH reactivity
of domestic fuel combustion in Delhi, India".
Environmental Science: Atmospheres.1 (2): 104-

[41] "Emissions of non-methane volatile organic compounds
from combustion of domestic fuels in Delhi, India".
Atmospheric Chemistry and Physics.21 (4): 2383- 2406.
doi: 10.5194/acp-21-2383-x2021. ISSN 1680-7316

[42] "Emissions of intermediate-volatility and semi-volatile
organic compounds from domestic fuels used in Delhi,
India". Atmospheric Chemistry and Physics.21 (4):
2407-2426. doi: 10.5194/acp-21-2407-2021. ISSN 1680-
7316.

[43] https://www.tsijournals. com/abstract/fuel-adulteration-
consequences-in-india--a- review-11609. html

[44] http://documents1.worldbank.org/curated/en/223591468
164352248/pdf/multiOpage. pdf

[45] http://www. ijsrp.org/research-paper-0917/ijsrp-
p6955.pdf

[46] "Gridlocked Delhi: six years of career lost in traffic jams

[47]"Greenhouse Gas Emissions in India"

[48] Environment, U. N. (2019-11-19). "Emissions Gap
Report 2019". UNEP-UN Environment sProgramme.
Retrieved 2020-04-20.

[49]Feb 3, Nitin Sethi / TNN /; 2007; Ist, 01: 54. "Global
warming: Mumbai to face the heat | India News-Times
of India". The Times of India. Retrieved 2021-03-11.

[50] https://www.researchgate.net/publication/347556426_He
alth_and_economic_impact_of_air_pollution_in_the_sta
tes_of _India_the_Global_Burden_of Disease_Study 20
19

[51] https:/iwww. weforum.org/agenda/2020/02/the-
economic-burden-of-air-pollution

[52] https://www.weforum.org/agenda/2020/02/the-
economic-burden-of-air-pollution

[53] https://www. greenpeace.org/india/en/press/10991/1800-
deaths-per-million-estimated- due-to-pm2-5-air-
pollution-in-delhi-reveals-a-new-finding-by-greenpeace-
and-iqgair/

[54] https://www.researchgate.net/publication/228060023_Ai
r_pollution_Impact_and_prevention/link/5582efbc08ae4
738295b6b85/download

[55] https://link.springer.com/article/10.1007/s11356-020-
08647-x#Sec3

Volume 11 Issue 5, May 2022

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: MR22525120641

DOI: 10.21275/MR22525120641 1925


https://en.wikipedia.org/wiki/Air_pollution_in_India
https://indianexpress.com/article/cities/ahmedabad/want-govt-to-build-1600-km-green-wall-along-aravalli-says-activist-vijaypal-baghel-6182069/
https://indianexpress.com/article/cities/ahmedabad/want-govt-to-build-1600-km-green-wall-along-aravalli-says-activist-vijaypal-baghel-6182069/
http://earthobservatory.nasa.gov/NaturalHazards/view.php?id=79630
http://ehp.niehs.nih.gov/119-a386/
http://ehp.niehs.nih.gov/119-a386/
http://ehp.niehs.nih.gov/119-a386/
http://www.iea.org/co2highlights/co2highlights.pdf
http://www.iea.org/co2highlights/co2highlights.pdf
http://www.iea.org/co2highlights/co2highlights.pdf
https://en.wikipedia.org/wiki/Air_pollution_in_India
https://www.researchgate.net/publication/347561383_Health_and_economic_impact_of_air_pollution_in_the_states_of_India_the_Global_Burden_of_Disease_Study_2019
https://www.researchgate.net/publication/347561383_Health_and_economic_impact_of_air_pollution_in_the_states_of_India_the_Global_Burden_of_Disease_Study_2019
https://www.researchgate.net/publication/347561383_Health_and_economic_impact_of_air_pollution_in_the_states_of_India_the_Global_Burden_of_Disease_Study_2019
https://www.researchgate.net/publication/347561383_Health_and_economic_impact_of_air_pollution_in_the_states_of_India_the_Global_Burden_of_Disease_Study_2019
https://www.researchgate.net/publication/347561383_Health_and_economic_impact_of_air_pollution_in_the_states_of_India_the_Global_Burden_of_Disease_Study_2019
https://www.medicalnewstoday.com/articles/171876#effects-
https://www.medicalnewstoday.com/articles/171876#effects-
http://www.cifor.org/publications/pdf_files/Books/Fuelwood.pdf
https://www.britannica.com/science/air-pollution
https://www.bloomberg.com/apps/news?pid=washingtonstory&sid=aBt.yLf.YfOo
https://www.bloomberg.com/apps/news?pid=washingtonstory&sid=aBt.yLf.YfOo
https://www.epa.gov/pm-pollution/health-and-environmental-effects-particulate-matter-pm
https://www.epa.gov/pm-pollution/health-and-environmental-effects-particulate-matter-pm
https://www.epa.gov/pm-pollution/health-and-environmental-effects-particulate-matter-pm
https://ajph.aphapublications.org/doi/10.2105/AJPH.2017.304297
https://ajph.aphapublications.org/doi/10.2105/AJPH.2017.304297
https://ajph.aphapublications.org/doi/10.2105/AJPH.2017.304297
https://ajph.aphapublications.org/doi/10.2105/AJPH.2017.304297
https://en.wikipedia.org/wiki/Doi_(identifier)
https://en.wikipedia.org/wiki/Doi_(identifier)
https://en.wikipedia.org/wiki/Doi_(identifier)
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://www.worldcat.org/issn/0090-0036
https://www.worldcat.org/issn/0090-0036
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5844406
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5844406
https://pubmed.ncbi.nlm.nih.gov/29470121
https://www.epa.gov/so2-pollution/
https://www.epa.gov/so2-pollution
https://www.epa.gov/so2-pollution
http://www.eoearth.org/article/Abiotic_factor?topic=49461
https://en.wikipedia.org/wiki/Doi_(identifier)
https://en.wikipedia.org/wiki/Doi_(identifier)
https://en.wikipedia.org/wiki/Doi_(identifier)
https://en.wikipedia.org/wiki/PMID_(identifier)
https://en.wikipedia.org/wiki/PMID_(identifier)
https://en.wikipedia.org/wiki/Copyright_status_of_works_by_the_federal_government_of_the_United_States
https://en.wikipedia.org/wiki/United_States_Environmental_Protection_Agency
https://en.wikipedia.org/wiki/United_States_Environmental_Protection_Agency
https://en.wikipedia.org/wiki/United_States_Environmental_Protection_Agency
http://www.epa.gov/airquality/nitrogenoxides/
https://www.epa.gov/no2-pollution/basic-information-about-no
https://www.epa.gov/no2-pollution/basic-information-about-no
https://www.ncbi.nlm.nih.gov/books/NBK138707/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2569107
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2569107
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2569107
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2569107
https://www.epa.gov/pm-pollution/health-and-environmental-effects-particulate-matter-pm
https://www.epa.gov/pm-pollution/health-and-environmental-effects-particulate-matter-pm
https://www.epa.gov/pm-pollution/health-and-environmental-effects-particulate-matter-pm
http://www.euro.who.int/__data/assets/pdf_file/0005/112199/E79097.pdf
http://www.euro.who.int/__data/assets/pdf_file/0005/112199/E79097.pdf
http://www.euro.who.int/__data/assets/pdf_file/0005/112199/E79097.pdf
https://archive.org/details/rethinkingozonep0000unse
https://archive.org/details/rethinkingozonep0000unse
https://en.wikipedia.org/wiki/Doi_(identifier)
https://en.wikipedia.org/wiki/Doi_(identifier)
https://en.wikipedia.org/wiki/Doi_(identifier)
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4815017
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4815017
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4815017
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4815017
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://en.wikipedia.org/wiki/Doi_(identifier)
https://en.wikipedia.org/wiki/Doi_(identifier)
https://en.wikipedia.org/wiki/Doi_(identifier)
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://www.worldcat.org/issn/2045-2322
https://www.worldcat.org/issn/2045-2322
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4815017
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4815017
https://pubmed.ncbi.nlm.nih.gov/27029386
https://en.wikipedia.org/wiki/Lead#CITEREFSokol2005
https://en.wikipedia.org/wiki/The_Times_of_India
https://pubs.rsc.org/en/content/articlelanding/2021/ea/d0ea00009d
https://pubs.rsc.org/en/content/articlelanding/2021/ea/d0ea00009d
https://pubs.rsc.org/en/content/articlelanding/2021/ea/d0ea00009d
https://pubs.rsc.org/en/content/articlelanding/2021/ea/d0ea00009d
https://pubs.rsc.org/en/content/articlelanding/2021/ea/d0ea00009d
https://pubs.rsc.org/en/content/articlelanding/2021/ea/d0ea00009d
https://acp.copernicus.org/articles/21/2383/2021/
https://acp.copernicus.org/articles/21/2383/2021/
https://acp.copernicus.org/articles/21/2383/2021/
https://acp.copernicus.org/articles/21/2383/2021/
https://en.wikipedia.org/wiki/Doi_(identifier)
https://en.wikipedia.org/wiki/Doi_(identifier)
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://acp.copernicus.org/articles/21/2407/2021/
https://acp.copernicus.org/articles/21/2407/2021/
https://acp.copernicus.org/articles/21/2407/2021/
https://acp.copernicus.org/articles/21/2407/2021/
https://en.wikipedia.org/wiki/Doi_(identifier)
https://en.wikipedia.org/wiki/Doi_(identifier)
https://en.wikipedia.org/wiki/Doi_(identifier)
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://www.tsijournals.com/abstract/fuel-adulteration-consequences-in-india--a-review-11609.html
https://www.tsijournals.com/abstract/fuel-adulteration-consequences-in-india--a-review-11609.html
https://www.tsijournals.com/abstract/fuel-adulteration-consequences-in-india--a-review-11609.html
http://documents1.worldbank.org/curated/en/223591468164352248/pdf/multi0page.pdf
http://www.ijsrp.org/research-paper-0917/ijsrp-p6955.pdf
http://www.ijsrp.org/research-paper-0917/ijsrp-p6955.pdf
http://indiatoday.intoday.in/story/gridlocked-delhi-six-years-of-career-lost-in-jams/1/111506.html
https://www.climatelinks.org/sites/default/files/asset/document/India%20GHG%20Emissions%20Factsheet%20FINAL.pdf
http://www.unenvironment.org/resources/emissions-gap-report-2019
http://www.unenvironment.org/resources/emissions-gap-report-2019
https://timesofindia.indiatimes.com/india/global-warming-mumbai-to-face-the-heat/articleshow/1556662.cms
https://timesofindia.indiatimes.com/india/global-warming-mumbai-to-face-the-heat/articleshow/1556662.cms
https://timesofindia.indiatimes.com/india/global-warming-mumbai-to-face-the-heat/articleshow/1556662.cms
https://timesofindia.indiatimes.com/india/global-warming-mumbai-to-face-the-heat/articleshow/1556662.cms
https://www.researchgate.net/publication/347556426_Health_and_economic_impact_of_air_pollution_in_the_states_of_India_the_Global_Burden_of_Disease_Study_2019
https://www.researchgate.net/publication/347556426_Health_and_economic_impact_of_air_pollution_in_the_states_of_India_the_Global_Burden_of_Disease_Study_2019
https://www.researchgate.net/publication/347556426_Health_and_economic_impact_of_air_pollution_in_the_states_of_India_the_Global_Burden_of_Disease_Study_2019
https://www.researchgate.net/publication/347556426_Health_and_economic_impact_of_air_pollution_in_the_states_of_India_the_Global_Burden_of_Disease_Study_2019
https://www.researchgate.net/publication/347556426_Health_and_economic_impact_of_air_pollution_in_the_states_of_India_the_Global_Burden_of_Disease_Study_2019
http://www.weforum.org/agenda/2020/02/the-economic-burden-of-air-pollution
http://www.weforum.org/agenda/2020/02/the-economic-burden-of-air-pollution
https://www.weforum.org/agenda/2020/02/the-economic-burden-of-air-pollution
https://www.weforum.org/agenda/2020/02/the-economic-burden-of-air-pollution
http://www.greenpeace.org/india/en/press/10991/1800-deaths-per-million-estimated-
http://www.greenpeace.org/india/en/press/10991/1800-deaths-per-million-estimated-
https://www.researchgate.net/publication/228060023_Air_pollution_Impact_and_prevention/link/5582efbc08ae4738295b6b85/download
https://www.researchgate.net/publication/228060023_Air_pollution_Impact_and_prevention/link/5582efbc08ae4738295b6b85/download
https://www.researchgate.net/publication/228060023_Air_pollution_Impact_and_prevention/link/5582efbc08ae4738295b6b85/download
https://www.researchgate.net/publication/228060023_Air_pollution_Impact_and_prevention/link/5582efbc08ae4738295b6b85/download



