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ATMOSPHERIC POLLUTION

What is Air Pollution ?

Air pollution is a mix of particles and gases that can reach harmful concentrations both outside and indoors. Its effects can range from
higher disease risks to rising temperatures. Soot, smoke, mold, pollen, methane, and carbon dioxide are a just few examples of common
pollutants.

Air pollution is caused by solid and liquid particles and certain gases that are suspended in the air. These particles and gases can come
from car and truck exhaust, factories, dust, pollen, mold spores, volcanoes and wildfires. The solid and liquid particles suspended in our

air are called aerosols.

Major sources of
air pollution
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AIR QUALITY INDEX

AQI is the air quality index; it gives you the index value
that what is the current pollution status in the city, how
polluted the air currently is.

Measurement of AQI

Eight pollutants namely particulate matter (PM) 10,
PM2.5, Ozone (0O3), Sulphur dioxide (SO2), nitrogen
dioxide (NO2), carbon monoxide (CO), lead (Pb) and
ammonia (NH3) act as major parameters in deriving the
AQI of an area. Short-term (upto 24-hours and 8-hours for
CO and O3) National Ambient Air Quality Standards are
prescribed for these pollutants.

As per CPCB’s (Central Pollution Control Board) air
quality standards, AQI is categorised into six parts. AQI
between 0-50 is considered ‘good’, 51-100 ‘satisfactory’,
101-200 ‘moderate’, 201-300 ‘poor’, 301-400 ‘very poor’,
and between 401-500 ‘severe’.

As the AQI value increases, health impacts become
serious. For instance, while under satisfactory AQI,
sensitive people might witness minor breathing
discomfort, severe AQI may cause respiratory impact even
on healthy people, and serious health issue in people with
existing respiratory issues.

AQI Category| PM,, PM;« NO, 0, coO SO, NH; Pb
(Range) 24-hr 24-hr 24-hr 8-hr 8-hr 24-hr 24-hr 24-hr
(mg/m®)
Satisfactory 51-100 31-60 41-80 51-100 1.1-2.0 41-80 201-400 0.6-1.0
(51-100)
Moderate 101-250 61-90 81-180 101-168 | 2.1-10 81-380 401-800 1.1-2.0
(101-200)
' Poor 251-350 | 91-120 | 181-280 | 169-208 [ 10.1-17 | 381-800 | 801-1200 | 2.1-30
(201-300)

Severe
(401-500)

*One

1600+ 18300+

hourly monitoring (for mathematical calculation only)

Image credit: National Air Quality Index Report by Central Pollution Control Board

CENTRAL POLLUTION CONTROL BOARD'S
AIR QUALITY STANDARDS

AIR QUALITY INDEX (AQI) CATEGORY

51-100 Satisfactory
101-200 Moderate
201-300 Poor




BEFORE LOCKDOWN AND AFTER LOCKDOWN AIR
POLLUTION STATUS IN INDIA

« Air pollution levels have dropped significantly in India
owing to the nationwide lockdown imposed in the wake of
the Novel Coronavirus outbreak.

« The country has seen a massive dip in vehicular
movement and industrial activity, which have resulted in
clean and fresh air perhaps in decades.

» NAGSA satellite sensors have observed aerosol levels at a
20-year low for this time of the year in parts of northern
India.

« Aerosols are tiny solid and liquid particles suspended in
the air that reduce visibility and can cause damage to
human lungs and heart. Around this time every year,
aerosols from anthropogenic sources add to air pollution
levels in several Indian cities.

« The National Green Tribunal (NGT), India’s environment
watchdog, has also confirmed that the nationwide
lockdown has improved the air quality

Aerosol Optical Depth (AOD) AOD Anomaly (vs 2016-2019 average) No Data
— |
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https://www.geospatialworld.net/blogs/air-pollution-drops-in-india-courtesy-covid-19/

BEFORE LOCKDOWN AIR POLLUTION STATUS IN DELHI

4
« DELHI IS ONE THE MOST POLLUTED CITY IN THE WORLD. (onsﬁdion ek 5

food dust Cool ond

» Majorly constituted of dust and smoke from stubble burning this grey cover appears - fly ash
unlikely to retreat mainly in the winters. —— | Solid woste
: burning

- Biomass burning accounts for 26% of the pollution source in Delhi. Biomass is burned s £
in the neighbouring states of Haryana and Punjab.

» October to January are seen to be worst months causing impact on health of many
residents.

/" Major
[ contributors
1 to Delhi’s
pollution

Vehicles
The AQI can be seen moderate in the months of February and March. 26
Biomass
bun;ing
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AFTER LOCKDOWN AIR POLLUTION STATUS IN DELHI

» Pollution levels in Delhi which had come down by around 79% during the BEFORE AFTER
initial phase of the lockdown, mainly owing to no industrial activity, LOCKDOWN LOCKDOWN
reduced on-road traffic and a pause on construction activities, is on an
upswing again as the city gradually opens up.

* In Delhi-NCR, one of the major factors that led to the drop in pollution was
a 97% reduction in overall traffic and 91% reduction in trucks and
commercial vehicles entering the capital during April, as compared to the
pre-lockdown months of December-January.

* AQI can been Moderate in the Months of June and July.
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BEFORE LOCKDOWN AIR POLLUTION STATUS IN MUMBAI

 Air Pollution in the City of Mumbai is seen moderate before lockdown. = Dust and
» Road and construction dust is the major source of pollution in Mumbai. i.e the highest \‘;\‘/’”Str“dion
percentage of PM( particulate matter) comes from road and construction dust. " aste

Burnin
« The increasing number of private vehicles over public transport would replace the MAIN lTranspirt
industrial fumes by transport emissions as the prime source of air pollution in the city Z?L/LTFSES _
 Followed by the power plants which contribute of the total PM levels. POLLUTION gleer?s:ator
» As per the reports from an air quality assessment conducted by CPCB and NEERI, the = Industries
emissions from heavy-duty vehicles running on diesel were also found to be majorly _
contributing to the pollution. e
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AFTER LOCKDOWN AIR POLLUTION STATUS IN MUMBA| o5 ORELOCKDOWR

« The city of Mumbai has registered a spell of clean air after the commencement of lockdown on
March 25 in view of coronavirus pandemic.

« The city witnessed a 76 per cent decline NO2 levels, while PM2.5 saw a decline of 54 per cent
compared to the same period last year.

« The lockdown period helped us understand the effects of anthropogenic (human-generated)
emissions to our environment.

« This drastic fall in pollution levels is that out of the eight primary polluting sources, four were
completely absent during the lockdown — vehicular emissions, emissions from industry,
construction and brick kilns.

AQl
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BEFORE LOCKDOWN AIR POLLUTION STATUS IN PUNE

Over the past five years, the air quality in the Indian city of Pune has deteriorated
significantly. Data collected by the Indian Institute of Tropical Meteorology
(IITM) indicates that 2018 was reportedly the second most polluted year since
2013.

The key results from Pune’s emissions inventory for fine particles indicate that the
transportation sector was responsible for almost half of primary emissions, the air
pollution emitted directly from combustion or other sources. The other
contributors were suspended dust (29%), industrial operations (17%), and solid
fuel combustion (5%).

It is estimated that estimated 733 excess deaths per million people in Pune due to
cardiovascular diseases from air pollution exposures (PM10 and SO2) each year.

AQl
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BEFORE LOCKDOWN

AFTER LOCKDOWN AIR POLLUTION STATUS IN PUNE

 As the number of vehicles on the road has come down in the city during lockdown, the air
quality has improved drastically.

« The level of Nitrogen Oxide (NOXx) pollution, which can increase the risk of respiratory
conditions, has also reduced. NOx pollution is mainly caused due to a high motor vehicle
traffic. In Pune, NOx pollution has reduced by 43%

» Before lockdown the AQI of Pune was Moderate and after lockdown the AQI is seen as
Satisfactory.

 Local factors like shutting down of industries and construction and traffic have
contributed in improving the air quality. Rain is also helping, but the curbs on local
emissions are playing a significant role.

AQl
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RIVER POLLUTION

River Pollution EFFECTS of River Pollution
* River pollution is the contamination of water in the river usually

caused due to human activities. Water pollution is any change in the
physical, chemical or biological properties of water that will have a
detrimental consequence of any living organism.

--------------------------------------------

PESTICIDES

They can cause skin allergies
and bowel inflammation
............................................

................................

NUTRIENTS

¢ Nutrients that are too abundant
can cause digestive problems :
and even DEATH

CAUSES of River Pollution

Non-point sources of water pollution Pollutant Point sources of water pollution

---------------------------------------------

It can cause hepatitis and dysentery
and promotes the growth of bacteria

.
............................................

-------------------------------

¢ Itcan cause welts, bloating and *
¢ cramping even organ failure as :
well as vomiting of blood

Residential

 Factories and
= o disposal sites

---------------------------------------------

SALT

Salt can worsen high cholesterol
and diabetes these can
indirectly lead to death

............................................

- v B
-

L\ avax’

Lead in our water can cause
headaches and nausea high -
< blood pressure, memory loss and :
. kidney trouble 3

...............................

Abandoned mines
(also point source)




RIVER POLLUTION STATUS IN INDIA
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MULA-MUTHA RIVER, PUNE

> Pune lies at the confluence of Mula and Mutha rivers.

Mutha river origin from Khadakwasla dam & it passes

through Dhari, Nanded, z-bridge, Junabazzar, Pune

RTO and ends at Sangamwadi. Both Mula and Mutha

River merged at Sangamwadi which is further joined by

Indrayani & Bhima River.

Due to rapid development of city the pollution load into

river Mula - Mutha has been increased as this river is

passing from major areas of Pune.

Industrial areas having industries like Hindusthan

antibiotics, Teleco, Bajaj Auto, paper mills and others

hundreds of small scale industries. It is among the 35

polluted river stretches in the country, classified as

Priority 1 (the highest risk category) by the Central

Pollution Control Board (CPCB).

The major reasons for pollution of Mula-Mutha are:

» Discharge of untreated domestic waste-water into the
river due to inadequate sewerage system (including
pumping stations)

« Sewage treatment capacity in the town

» Open defecation on the river banks.

 Dumping of Solid Waste
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MULA-MUTHA RIVER, PUNE

BEFORE LOCKDOWN AND POST LOCKDOWN
variations can be seen in the water quality of the rivers.
There are three parameters that show the water quality in a

river.

— Biochemical oxygen demand (BOD)
— Chemical oxygen demand (COD)

— Dissolved oxygen (DO)

In all the three parameters there is a drastic improvement and
BOD and COD have come down below the CPCB
parameters. The main reason for this is commercial
establishments, offices, hotels have closed down so the

sewage generation has reduced.
BOD

61.161

32.09

Before Lockdown March  After Lockdown May 2020
2020

3.19

Before Lockdown March
2020

After Lockdown May 2020

BEFORE LOCKDOWN

159.68

Before Lockdown March
2020

67.7

After Lockdown May
2020



GANGA RIVER

» Ganges River, Hindi Ganga, great river of the plains of the northern Indian subcontinent.
« Although officially as well as popularly called the Ganga in Hindi and in other Indian languages, internationally it is
known by its conventional name, the Ganges
« Rising in the Himalayas and emptying into the Bay of Bengal, it drains one-fourth of the territory of India, and its basin
supports hundreds of millions of people. The greater part of the Indo-Gangetic Plain, across which it flows, is the
heartland of the region known as Hindustan.
« Causes of Pollution in Ganges
= Discharge of untreated sewage
= Discharge of industrial waste
= Agricultural runoff =
= Dumping of Solid waste

Sludge crisis

Ko | The Ganga basin is fast becoming open defecation free. If the faecal sludge is
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GANGA RIVER

A Central Pollution Control Board (CPCB) report

attributed the drop in pollution to reduced release of BEFORE LOCKDOWN
Industrial waste and reduced discharges/dumping of wastes ey ==« o g w04
from various non-point sources in the river stream. e
The Ganga water quality improved remarkably during the §

lockdown period. The 2,500-kilometre river has been an . TS
iImportant part of India’s history, identity, religious beliefs B
and economy for thousands of years.
According to the real-time water monitoring data of the |
CPCB, out of the 36 monitoring units placed at various
points of the Ganga river, the water quality around 27
points was found suitable for bathing and propagation of
wildlife and fisheries.
More than 80 per cent of pollution in the Ganga is due to ",";
domestic sewage from surrounding towns and villages. |
The rest is contributed by industrial waste.

During the lockdown, domestic sewage would have
increased owing to increased demand for water to*
maintain  hand-washing hygiene. Industrial waste,

however, stopped entering the Ganga.

Other activities such as tourism, fairs, bathing and cloth 2
washing near the Ghats were curtailed.




MITHI RIVER, MUMBAI

The Mithi originates in the hills to the east of the Sanjay Gandhi National Park.

The Mithi River flows 17.8 km before draining at Mahim Bay and into the Arabian Sea. Its journey includes cramped
slums and squatters at Morarji Nagar, Bhim Nagar, Dharavi, and the industrial and residential complexes of Powal, Saki
Naka, Kurla and Mahim. Morarji Nagar constitutes its north end.

One of the oldest rivers in the state, the Mithi is now nothing more than a sewage drain. In July 2019, Maharashtra

Environment Minister Ramdas Kadam declared that the stream consisted of 93% domestic sewage and 7% industrial
waste. The Mithi is a critical storm water drain for Mumbai.

Causes of Mithi River Pollution EXISTING CONDITIONS OF MITHI RIVER
= Discharge of untreated sewage r =y -
= Discharge of industrial waste = :

- . Vasal tree : N
Dumping of Solid waste WO, ; & &
Clogged with plastic, garbage and < & et | !
sewage, the river couldn’t bear the j’ L gt ' ’ e
Tulsi lake

load. Instead of flowing downstream Ty
into the Arabian Sea, the floodwaters = Fawaitaka

seeped onto the streets of the city,& -

_ *
along with gallons of waste. Mahim Bay

Arabian

Thane creek

POLLUTANTS CUMULATIVE POLLUTION PURIFIERS - VEGETATIONS
Backbwy ' B rousiries I CHEMICAL & OILS P uancroves NATURAL GREEN

SLUMS SEWAGE & LIGHT INDUSTRIAL PARKS SHALLOW WATER

WATER RUNOFF AND LAND RUNOFF SEWAGE & LIGHT GREEN AREAS RIVER
RECLAMATION POLLUTION VEGETATION



MITHI RIVER, MUMBAI

Water quality at major beaches in the city witnessed an
improvement during the lockdown. However, the Mithi river was
more polluted than in pre-lockdown months and the corresponding
period last year.

In april, the Mithi and Mahim creek, into which the river flows,
were the only two listed water bodies in the ‘heavily polluted’
category with pollution levels at 25.7 and 37.4 (red category).
Versova, Juhu, Nariman Point, Gateway of India, Malabar Hill,
Girgaum Chowpatty, Haji Ali, Shivaji Park Dadar and Worli Sea
Face all recorded levels ranging from 51 and 58 (yellow category or
non-polluted) in April.

During January and February 2020 as well as in March and April
2019, Mahim creek was in the orange category while Mithi was in
the red category.

There was an overall reduction in sewage load at marine outfalls.
There was a reduction in untreated domestic sewage coming from
large hotels, offices, industries and activities from other
establishments that were all shut during the first phase of the
lockdown. Also, existing sewage treatment plants (STPs) functioned
at optimal capacity along marine outfalls to treat waste efficiently,
which was only coming from slums and households

BEFORE LOCKDOWN
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