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Air pollution is one of the biggest global 
environmental challenges of today. A 
time bound national level strategy for 
pan India implementation to tackle the 
increasing air pollution problem across 
the country in a comprehensive manner 
in the form of National 
Clean Air Programme 
(NCAP) was launched 
on 10-January-2019 
by Ministry of 
Environment, Forest 
and Climate Change.

Goal

The goal of the 
NCAP is to meet the 
prescribed annual 
average ambient air 
quality standards at 
all locations in the 
country in a stipulated 
timeframe (long-
term). Taking into 
account the available international 
experiences and national studies, 
the tentative national level target of 
20%–30% reduction of PM2.5 and PM10 
concentration by 2024 is proposed 
under NCAP. This is keeping 2017 as 
the base year for the comparison of 
concentration.

TENURE

NCAP will be a mid-term, five-year action 
plan keeping 2019 as the base year. 
However, the international experiences 
and national studies indicate that 

significant outcome in terms of air 
pollution initiatives are visible only in the 
long-term, and hence the programme 
may be further extended to 20–25 years 
in the long-term after a mid-term review 
of the outcomes.

OBJECTIVES

1. To ensure stringent implementation 
of mitigation measures for 
prevention, control and abatement 
of air pollution.

2. To augment and evolve effective 
and proficient ambient air quality 
monitoring network across the 
country for ensuring a comprehensive

3. and reliable database.

4. To augment public awareness 

National Clean Air Programme (NCAP)
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and capacity-building measures 
encompassing data dissemination 
and public outreach programmes 
for inclusive public participation and 
for ensuring trained manpower and 
infrastructure on air pollution.

IMPLEMENTATION OF NCAP

1. CPCB shall, in consonance with 
the Air (Prevention and control of 
Pollution) Act, 1981, and in particular 
with the provision of Section 16(2)
(b) of the Act, execute the nation-
wide programme for the prevention, 
control, and abetment of air pollution 
within the framework of the NCAP.

2. NCAP will be institutionalized by 
respective ministries and will be 
organized through inter-sectoral 
groups, NITI Aayog, CPCB, experts 
from the industry, academia, and 
civil society.

3. Ministry of Environment, Forest and 
Climate Change (MoEF&CC) is 
implementing NAPCC with eight 
missions spreading across various 
sectors. Five of the missions viz. 
National Mission for a Green India, 
National Mission for Enhanced Energy 
Efficiency, National Solar Mission, 
National Mission on Sustainable 
Habitat, National Mission for 
Sustainable Agriculture have direct 
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link with mitigation of air pollution, 
which can be one of the co- benefit 
of these ongoing missions.

4. Each sector specific Working Group 
will be tasked to evolve specific 
objectives spanning the remaining 
years of this Plan Period and 
subsequently.

5. Comprehensive component-wise 
documents detailing objectives, 
strategies, plan of action, timelines 
and monitoring, and evaluation 
criteria would be developed.

6. Steering, Monitoring and 
Implementation Committees have 
been constituted central and state 
levels for execution of NCAP.

NCAP and the role of  MoEF&CC and 
CPCB

Major Components of NCAP

NCAP focuses on actions under 
three major components- mitigation, 
knowledge & database augmentation 
and institutional strengthening to ensure 
stringent implementation of mitigation 
measures for prevention, control and 
abatement of air pollution.

Action taken under NCAP

1. Strengthening of ambient air quality 
monitoring network.

2. 28 cities with more than million plus 
population and PM10 levels greater 
than 90 µg/m3 have been identified 
under NCAP to initiate priority actions 
and ₹10 crores/ city have been 
approved for specific components 
of city action plan in these 28 cities.

3. 22 cities with 5 to 10 lakhs population 
have been identified and ₹20 lakhs 
per city have been approved for 
public awareness, capacity building 
and installation of manual monitoring 
stations.

4. 48 cities with greater than 5 lakhs 
population have been identified 
and ₹10 lakhs per city have been 
approved for public awareness, 
capacity building and installation of 
manual monitoring stations.

5. Each SPCB has tied up with leading 
academic institution in the state 
that would act as technical partner 
at state level for NCAP. IIT Kanpur 
has been appointed by MoEFCC 
as nodal academic institution to 
coordinate with all other leading 
academic institutions in States.  
Tripartite MoU with identified 
academic institution in the State 
with respective SPCB and MoEF&CC 
were also signed for 17 States. States 
for which MoU was signed are AP, 
Assam, Bihar, Chandigarh, Haryana, 
Himachal Pradesh, J&K, Jharkhand, 
Maharashtra, Odisha, Punjab, 
Rajasthan, Tamil Nadu, Telangana, 
UP, Uttarakhand and West Bengal.
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Reviews and Feature Article

Household air pollution from domestic combustion of 
solid fuels and health

 John R.Balmes MD

Research Report

Scientists Show Renewable Energies Can Save Millions 
of Lives

Reducing global air pollution can 
prevent millions of premature deaths 
according to an international team of 
scientists, led by the Max Planck Institute 
for Chemistry. The most significant 

contribution would be the rapid phasing 
out of fossil fuels, which is currently being 
discussed mainly to abate climate 
change. The researchers used a global 
atmospheric chemistry and climate 

Inefficient cooking and heating with 
solid fuels in poorly ventilated homes are 
a major source of exposure to indoor 
air pollution in developing countries. 
Household air pollution from cooking 
and heating with solid fuels also is an 
important contributor to outdoor air 
pollution. The combustion of organically 
derived solid fuel is qualitatively similar 
to the burning of tobacco in terms of 
emissions of particulate matter and 
gases, and the mechanisms by which 
solid fuel smoke causes adverse health 
effects in human subjects are likely 
similar. The public health effect of 
domestic cooking and heating with 
solid fuels is great. The World Health 
Organization estimates that there are 
3.8 million deaths globally per year 
attributable to household air pollution. 
This estimate is based on the strength of 
the evidence, primarily meta-analyses 
of epidemiologic studies of acceptable 
scientific quality, although for 
cardiovascular disease, the evidence 

is more inferential. The greatest burden 
of household air pollution–related 
premature deaths is in children with 
pneumonia exposed to biomass smoke. 
The greatest estimated burden in adults 
is cardiovascular disease, but chronic 
obstructive pulmonary disease and 
lung cancer are important causes 
of disability and premature death in 
women, who are the primary cooks 
and tend not to smoke tobacco in 
developing countries. Research gaps 
and opportunities for interventions to 
reduce effects of solid fuel smoke on 
public health are identified.

Key words
Household air pollution, indoor air 
pollution, biomass smoke, solid fuel, 
global burden of disease

Source: https://www.sciencedirect.
com
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model, linked to the latest estimates 
of health effects in order to study the 
combined impact of decarbonisation 
on public health, precipitation and 
the climate. The results of the study 
have been published in the journal 
Proceedings of the National Academy 
of Sciences of the United States of 
America (PNAS).

The team headed by atmospheric 
researcher Prof. Jos Lelieveld of the 
Max Planck Institute for Chemistry 
calculated that fossil fuel generated 
emissions are responsible for about 
65 percent of premature deaths from 
human-made air pollutants worldwide. 
Polluted air significantly elevates the 
risk of cardiovascular and respiratory 
diseases. According to Prof. Richard 
Burnett of Health Canada, co-author of 
the study, it was recently found that the 
health burden of fine particulate matter 
is exceedingly high. Phasing out the use 
of fossil fuels would therefore prevent 
more than 3 million premature deaths 
annually worldwide. “If all sources of air 
pollution from human activities could 

be eliminated, that number would 
further rise to more than 5 million per 
year”, adds Prof. Andy Haines from the 
London School of Hygiene and Tropical 
Medicine, who is also a co-author of 
the study.

Air pollution also impacts the climate
Reduced air pollution would not 
only have a positive effect on 
human health but would also 
influence the climate. Although 
a global phase-out of fossil fuels 
would decisively slow down the 
increase in atmospheric CO2, 
the current level of around 400 
ppm in the atmosphere would 
not diminish anytime soon. On 
the other hand, air pollution 
from particulate matter in the 
atmosphere, which reflects some 
of the solar radiation and cools 
the Earth to a certain extent, 
would rapidly decline. For this 
reason, a global phase-out of 
fossil fuels would even lead to a 
short-term global temperature 
increase of about 0.5 degrees 

Celsius.

Nevertheless, it is still possible to limit 
warming to 2 degrees. “The rise in 
temperature resulting from the removal 
of pollution particles from the air can be 
tempered by a simultaneous reduction 
of the greenhouse gases methane, 
ozone and hydrofluorocarbons in 
the troposphere,” explains Prof. 
Ramanathan of the University of 
California in San Diego, who co-
authored the study. Methane, ozone 
and hydrofluorocarbons are much 
shorter-lived than carbon dioxide, but 
they have a particularly strong near-
term impact on the climate. Their 
reduction would therefore have a direct 
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cooling effect, whereas the climate 
impact of the longer-lived CO2 will last 
for centuries.

More precipitation due to less 
particulate matter
Less particulate matter in the 
atmosphere and the consequent 
increase in sea surface temperature, will 
increase evaporation from the oceans. 
This would result in more rainfall in several 
regions plagued by drought. The effect 
is particularly pronounced in monsoon 
regions and could help improve food 
security and access to water for people 
in parts of Africa, notably the Sahel, 

Central America, northern China and 
India.

The main implication of the study is 
that fossil fuel phase-out is a major 
opportunity not only to slow down 
climate change, but also to significantly 
improve the health of people from 
around the world. Therefore, the 
scientists advocate a rapid shift from 
fossil to renewable energies: “Clean 
energy sources have the potential to 
save many lives,” adds Lelieveld.

Source : https://scitechdaily.com

News

Engineers Discover Greener and Cheaper Technique 
for Biofuel

The adhesion of 
T h e r m o a n a e r o b a c t e r i u m  
thermosaccharolyticum TG57 cells to 
cellulose particles — a fundamental 
stress adaption for such microorganisms 
— facilitates the efficient utilisation of 
cellulose for biobutanol production. 
The unique genome of the TG57 strain 
enables the bacterium to produce 
enzymes that enhances the synthesis 
of biobutanol. National University of 
Singapore

Natural bacterium isolated from 
mushroom crop residue converts plant-
based material to butanol directly.

A team of engineers from the National 
University of Singapore (NUS) recently 
discovered that a naturally occurring 
bacterium, Thermoanaerobacterium 
thermosaccharolyticum TG57, isolated 

from waste generated after harvesting 
mushrooms, is capable of directly 
converting cellulose, a plant-based 
material, to biobutanol.

A research team led by Associate 
Professor He Jianzhong from the 
Department of Civil and Environmental 
Engineering at NUS Faculty of Engineering 
first discovered the novel TG57 strain in 
2015. They went on to culture the strain 
to examine its properties.

Assoc Prof He explained, “The 
production of biofuels using non-food 
feedstocks can improve sustainability 
and reduce costs greatly. In our study, 
we demonstrated a novel method 
of directly converting cellulose to 
biobutanol using the novel TG57 
strain. This is a major breakthrough in 
metabolic engineering and exhibits a 
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foundational milestone in sustainable 
and cost-effective production of 
renewable biofuels and chemicals.”

Biobutanol – An attractive biofuel

Traditional biofuels are produced from 
food crops. This approach is highly costly 
and competes with food production 
in the use of land, water, energy and 
other environmental resources.

Biofuels produced from unprocessed 
cellulosic materials such as plant biomass, 
as well as agriculture, horticultural and 
organic waste, are expected to meet 
growing energy demands without 
increasing greenhouse gas emissions 
resulting from the burning of fossil fuels. 

These cellulosic materials are in great 
abundance, environmentally friendly, 
and economically sustainable.

Among various types of biofuels, 
biobutanol offers a great promise as 
petrol substitute because of its high 
energy density and superior properties. 
It can directly replace gasoline in car 
engines without any modification. 

However, commercial production of 
biobutanol has been hampered by 
the lack of potent microbes capable 
of converting cellulosic biomass into 
biofuels. The current technique is 
costly and also requires complicated 
chemical pre-treatment.

Producing biofuel the green way

The novel technique developed by the 
NUS team could potentially be a game-
changing technology for cost effective 
and sustainable biofuel production.

Spent mushroom compost – typically 
composed of wheat straw and saw 
dust – is the residual compost waste 
generated by mushroom farming. The 

microorganisms in the 
waste are left to evolve 
naturally for more than 
two years to obtain the 
unique TG57 strain.

The fermentation 
process is simple, and 
no complicated pre-
treatment or genetic 
modification of the 
microorganisms is 
required. When cellulose 
is added, the bacterium 
simply digests it to 
produce butanol as the 
main product.

Moving forward, the research team will 
continue to optimise the performance 
of the TG57 strain, and further engineer 
it to enhance biobutanol ratio and yield 
using molecular genetic tools.

Source : https://scitechdaily.com



April - June 2019

9

Over 60 chemical companies racing 
to develop technology to return trash 
to original ingredients

Plastic recycling is evolving. The next 
step will be more like reincarnation. 
At least 60 chemical companies are 
racing to develop technology that can 
return trash to its original hydrocarbon 

ingredients, according to a report 
on Tuesday. The process — call it the 
unmaking of plastic — creates clean, 
virgin resin that can be used for new 
products, avoiding the need to pump 
oil for endless fresh batches.

The stakes couldn’t be higher for an 
industry under attack for producing a 
ubiquitous material essential to modern 
life that’s grown notorious for choking 
the world’s oceans and killing its animals. 
Resin makers and consumer brands are 
trying to head off a global backlash 
that’s already eroding demand for their 
products.

“If they don’t play an active role in 
this, they’re going to see brands and 
customers de-select plastics,” said Ellen 
Martin, a Vice-President for Closed Loop 
Partners, an investment firm focussed 
on creating a circular economy. “It’s a 
threat to their overall business.”

A $120-billion market opportunity for 

recycled materials awaits successful 
technologies, according to a Closed 
Loop report.

Traditional shortcomings
Old-fashioned recycling, sometimes 
called chop and wash, is a relatively 
crude, mechanical system that can’t 
handle most varieties of resin and can’t 
get rid of all the contaminants, resulting 
in dirty plastic with limited uses. So, 
yoghurt tubs are sent to the landfill and 
milk jugs are made into plastic lumber.

Less than 10 per cent of plastic in North 

‘Unmaking’ of plastic offers a ray of hope for a clean, 
green world

(Image: Used plastic bottles are seen staked before being processed at the 
Mr.Green plastic recycling factory in Nairobi, Kenya, June 25, 2018. REUTERS/

Baz Ratner   -  REUTERS)
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America gets recycled, generating one 
pound of recycled plastic for every 15 
pounds of demand, Closed Loop found 
in its study. That falls woefully short at 
a time when manufacturers like Coca-
Cola Co. are committing to using more 
recycled plastic.

Pressure is rising on plastic makers to 
come up with new solutions.

“We won’t be able to get there unless 
we’re able to do something that goes 
beyond the traditional mechanical 
recycling systems we have today,” said 
Tim Dell, Vice-President of Corporate 
Innovation at Eastman Chemical 
Co. Eastman is joining a parade of 
companies large and small aiming to 
develop ways to take old plastic, break 
it down into its chemical components 
and then use that to regenerate raw 
materials. “We have completely broken 
down these plastic feedstocks to their 
original molecular building blocks,” Dell 
said.

Eastman’s initiatives join a diverse field of 
technologies that break down polymers 

using everything from microwaves, in 
the case of Ontario’s Pyrowave, to 
enzymes, as pioneered at Carbios, 
a publicly traded French company, 
according to Closed Loop.

Quadrupling recyclables
Chemical recycling could quadruple 
global plastics recycling rates to 50 
per cent by 2030, up from 12 per cent 
now, according to a December report 
from consultant McKinsey & Co. The 
shift could drive the bulk of future profits 
for plastic makers, but it won’t come 
cheap, McKinsey said.

McKinsey estimates as much as $20 
billion a year will be needed to improve 
waste-recovery systems, about one-
fifth of the chemical industry’s average 
capital spending. As awareness grows, 
major investors such as Blackrock, 
Kleiner Perkins Caufield & Byers and 
the Royal Bank of Canada are already 
stepping up, said Closed Loop’s Martin.

(Source : www.thehindubusinessline.
com)

Holiday fireworks can bring extreme pollution, India finds

A short-lived spike in pollution may 
make breathing more difficult for 
nearby residents

Holidays are generally supposed to be 
fun. But big celebrations can sometimes 
bring big risks. Massive fireworks displays 
delight the eye, for instance. They also 
can fill the air with pollution that hangs 
around for hours or more. It’s something 
that people in India had long suspected. 
Last year, data emerged showing that 
fireworks bring choking pollution to 
many people, here, during the festival 

of Diwali.

This annual four-day Hindu religious 
celebration commemorates the triumph 
of good over evil, knowledge over 
ignorance — and light over darkness.

After the main day of revelry, people 
celebrate by setting off firecrackers. 
They can do it all night long. On the day 
after last year’s Diwali fireworks, people 
in New Delhi, India’s capital city, awoke 
on November 7 to especially dirty air. 
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The levels had spiked overnight, starting 
around when the fireworks began. 
And in an urban area that is home to 
29 million people, a lot were affected. 
What’s more, data from the 2018 Diwali 
festival were no fluke.
A study that came out last August 
turned up a recent, consistent trend. 
It linked Diwali fireworks in the Indian 
capital to short term — but extreme —
air pollution. Indeed, the authors of that 
study concluded: “To our knowledge 
this is the first causal estimate of the 
contribution of Diwali firecracker 
burning to air pollution.”

For 15 years, a growing body of 
research had raised concerns about 
such pollution.

Balram Ambade was one of those 
concerned scientists. He is a chemist at 
the National Institute of Technology in 
Jamshedpur, India. Last December, he 
presented data on particulate matter 
(or PM) from Diwali fireworks in his city. 

Scientists measure such pollution in 
micrograms per cubic meter (μg/m3) of 
air. In a 12-hour period on the holiday, 
PM values soared to 500.5 μg/m3. That 
rise was about 21 to 27 percent higher 
than before the fireworks went off.

A series of such studies had prompted 
India’s 31-member Supreme Court to 
pass a new ban on fireworks last year. 
Only “green” fireworks could be sold 
leading up to the holiday.

India’s Council of Scientific and Industrial 
Research has been working to create 
these more environmentally friendly 

fireworks. They emit less pollution. Still, 
they are not pollution-free. So even 
these approved fireworks could only 
be set off between 8 and 10 p.m., the 
court ruled.

Despite such a rule, India found it hard 
to enforce the ban. Many people still 
set off firecrackers. And air monitoring 
stations around New Delhi showed 

People take photos as a fireworks extravaganza reaches its climax.
SERT/ISTOCK/GETTY IMAGES PLUS
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that PM levels spiked overnight from 
November 6 to 7. Amounts of the 
smallest and most risky particles, known 
as “fines,” topped out at nearly 250 μg/
m3 — a whopping 150 μg/m3 above 
normal.

Focusing on ‘fine’ particles

Dhananjay Ghei at the University of 
Minnesota in Minneapolis teamed up for 
a related but longer study with Renuka 
Sane at the National Institute of Public 
Finance and Policy in New Delhi.

At the best of times, India’s capital 
tends to be one of the world’s most 
polluted, they note. Its air is dirtiest from 
October to January. It’s PM pollution is 
a mix of sooty and metallic bits and tiny 
liquid droplets. Each can be so small 
that it hangs in the air for hours, days — 
sometimes even for weeks.

The burning of fossil fuels — coal and 
oil — is a major source of PM. And the 
smaller that those particles are, the 
more deeply they can enter the lungs, 
causing harm. So the most harmful 
particles are those fines. Being 2.5 
micrometers in diameter or smaller, they 
also are known as PM2.5.

Tailpipe emissions from cars and trucks 
are a major source of fine-size PM. 
That’s why in India’s capital, levels of 
these pollutants rise during the morning 
commute, then fall around lunchtime. 

They surge again in the evening as 
people drive home from work.

What Ghei and Sane wanted to know 
was whether fireworks intensified New 
Delhi’s fine pollution. To find out, they 
focused on PM2.5 data from four sites 
across the city.

A three week-long daily plot showing concentrations of  PM2.5 every hour in 
Delhi, India during 2018. Note the massive spike in the hours surrounding 

nightfall on Diwali. 
Graph: created in Matlab by Matthew Cappucci; Data: Berkeley Earth/University of Berkeley; 
adapted by L. Steenblik Hwang
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Accounting for seasonal changes
One challenge: Diwali does not occur 
on the same date, each year. Based 
on a lunar calendar, it moves from 
year to year between October and 
November. Sometimes it occurs at the 
same time that farmers burn harvest 
wastes. Other times it does not. The 
researchers used hour-by-hour data 
from four straight years to see if they 
could tease out whether fireworks, crop 
burning or something else could explain 
the very dirty air seen during Diwali.ta 
from the week before Diwali through 
the days right after it. And they looked 
at precisely when and how PM levels 
changed during that period. They were 
hunting changes that coincided with 
the fireworks revelry.

And they found some.

Overall, “We find that Diwali leads 
to a small, but statistically significant 
increase in air pollution,” Ghei and 
Sane reported. How big that increase 
was varied across the four sites. It also 
varied some by the year (2013 to 2016). 
The data did not show that fireworks 
just took take place at dirty times of 
the year. Instead, they showed that 
fireworks are partly to blame for making 
the air unhealthier than normal.

Of course, what Ghei and Sane call a 
“small” rise may be viewed differently 
by other air pollution experts. The Diwali 
effect they found was an increase of 
roughly 40 μg/m3. As they note, this is on 
top of “a base of already high pollution” 
at that time of year in the Indian capital 
— potentially hundreds of μg/m3. For 
perspective, U.S. law prohibits PM2.5 
levels that are higher than 35 μg/m3 for 
longer than 24 hours. In fact, the U.S. 
limit falls to a mere 12 μg/m3 for periods 
longer than a day.

So these researchers observed an uptick 
in pollution that would have turned 
even super-clean air unhealthy. Diwali’s 
bonus pollution was arriving at a time of 
year when the city’s air was not super 
clean. Ghei and Sane described their 
data in the August 1, 2018 issue of PLOS 
ONE.

Plenty of other sites see fireworks 
pollution, too

Some places in China, the home 
of fireworks, also see sharp spikes in 
pollution after big celebrations. One 
2017 study, for instance, found a 4- to 
6-fold boost in air pollution within four 
hours of fireworks. And pollution levels 
didn’t fall back to normal for two to 
three days. Or so reports a team led by 
Yang Song of Shandong University in 
Jinan, China.

India’s capital city is not the only one to 
suffer a Diwali effect. Tirthankar Banerjee 
is an atmospheric physicist. He works 
at Banaras Hindu University in Varanasi 
where in 2014 he led a local study. 
Equipment on his university campus 
measured all sorts of air pollutants every 
four hours in the days leading up to and 
through the 2014 Diwali festival. Fine PM 
levels spiked after the fireworks. At the 
same time, the team saw a similar rise in 
certain metals used in fireworks. Those 
metals appeared to mark this pollution 
as coming from the fireworks, the team 
reported in 2016.

Last year, scientists used similar tracers 
to confirm a link between a spike in fine 
pollution in the air over South Korea and 
distant lunar New Year’s celebrations in 
China.

Pollution can become an important 
issue even for U.S. cities around the 4th of 
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July.  Dian Seidel led one research team 
that investigated this. At the time, she 
worked for the National Oceanic and 
Atmospheric Administration in College 
Park, Md. She and a colleague scoured 

hourly data on PM2.5 levels collected 
before and during the Independence 
Day celebrations between 1999 and 
2013.

Pollution rose dramatically in the hours 
during and after the fireworks, they 
noted in a 2015 paper. In Ogden, Utah, 
for example, levels of PM2.5 peaked 
after one July 4thfireworks display at 
almost 500 μg/m3. Fortunately, it didn’t 
hang around.

Still, the monitoring site in Ogden, Utah 
was right next to the fireworks display. 
As such, the authors point out, the high 
pollution values seen there “may be 

more representative of exposure to 
spectators than results from other sites.”

Dan Satterfield is a meteorologist who 
blogs about pollution for the American 

Geophysical Union. He described one 
4th of July event in Washington, D.C., a 
few years ago.

“The smoke was so bad on the Mall that 
you could not see the end of the show!” 
he wrote. “The air quality sensors across 
the country always show a big bump 
on the evening for the 4th.” On this 
year, he pointed out, an early evening 
thunderstorm helped to trap fireworks 
pollution low to the ground.

How toxic is fireworks pollution?

According to the U.S. Environmental 
Protection Agency, PM pollution can 

This street scene in Delhi captures how enormous and crowded India’s capital 
is. When the city’s air gets polluted, there are a lot of  people who can suffer the 

impacts. urbancow/E+/Getty Images Plus
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harm your lungs and your heart. Studies 
have shown such pollution can cause 
early deaths in people with heart or lung 
disease, the agency’s website notes. PM 
also can trigger nonfatal heart attacks. 
It can make someone’s asthma worse. 
And it can irritate the lung’s airways, 
making it hard to breathe. People 
facing the biggest health risks from this 
pollution are children, the elderly and 
those with heart or lung disease, EPA 
warns.

But certain aspects of fireworks PM 
may pose special risks, Banerjee says. 
“Emissions from fireworks are very 
important as they potentially emit 
a huge amount of metals,” he says, 
“which are mostly carcinogenic.” 
In addition, he notes, for very short 
periods, the mix of fireworks pollutants 
can build to “exceptionally high” levels. 
At this point, he told Science News for 
Students, “You know, it becomes tough 
to even breathe.” The problem: Young 
people enjoy going to fireworks festivals, 
he says, “without knowing the [risks].”

Power Words
ANNUAL Adjective for something that 
happens every year. (in botany) A plant 
that lives only one year, so it usually has 
a showy flower and produces many 
seeds.
ASTHMA A disease affecting the body’s 
airways, which are the tubes through 
which animals breathe. Asthma 
obstructs these airways through swelling, 
the production of too much mucus or a 
tightening of the tubes. As a result, the 
body can expand to breathe in air, but 
loses the ability to exhale appropriately. 
The most common cause of asthma is 
an allergy. Asthma is a leading cause 
of hospitalization and the top chronic 

disease responsible for kids missing 
school.
COLLEAGUE Someone who works with 
another; a co-worker or team member.
CONCENTRATION (in chemistry) A 
measurement of how much of one 
substance has been dissolved into 
another.
DIAMETER The length of a straight line 
that runs through the center of a circle 
or spherical object, starting at the edge 
on one side and ending at the edge on 
the far side.
ENVIRONMENTAL PROTECTION AGENCY 
(or EPA)  A national government agency 
charged with helping create a cleaner, 
safer and healthier environment in the 
United States. Created on Dec. 2, 1970, 
it reviews data on the possible toxicity 
of new chemicals (other than foods or 
drugs, which are regulated by other 
agencies) before they are approved 
for sale and use. Where such chemicals 
may be toxic, it sets limits or guidelines 
on how much of them may be released 
into (or allowed to build up in) the air, 
water or soil.
FOSSIL FUEL Any fuel — such as coal, 
petroleum (crude oil) or natural gas — 
that has developed within the Earth 
over millions of years from the decayed 
remains of bacteria, plants or animals.
GREEN  (in chemistry and environmental 
science) An adjective to describe 
products and processes that will pose 
little or no harm to living things or the 
environment.
HEART ATTACK Permanent damage to 
the heart muscle that occurs when one 
or more regions of it become starved 
of oxygen, usually due to a temporary 
blockage in blood flow.
LUNAR of or relating to Earth’s moon.
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METAL Something that conducts 
electricity well, tends to be shiny 
(reflective) and malleable (meaning it 
can be reshaped with heat and not too 
much force or pressure). 
METEOROLOGIST Someone who studies 
weather and climate events.
MICROMETER (sometimes called a 
micron) One thousandth of a millimeter, 
or one millionth of a meter. It’s also 
equivalent to a few one-hundred-
thousandths of an inch.
NATIONAL OCEANIC AND 
ATMOSPHERIC ADMINISTRATION (or 
NOAA) A science agency of the U.S. 
Department of Commerce. Initially 
established in 1807 under another 
name (The Survey of the Coast), this 
agency focuses on understanding and 
preserving ocean resources, including 
fisheries, protecting marine mammals 
(from seals to whales), studying the 
seafloor and probing the upper 
atmosphere.
PARTICULATE A tiny bit of something. 
A term used by pollution scientists to 
refer to extremely tiny solid particles 
and liquid droplets in air that can be 
inhaled into the lungs. So-called coarse 
particulates are those with a diameter 
that is 10 micrometers or smaller. Fine 
particulates have a diameter no 
bigger than 2.5 micrometers (or 2,500 
nanometers). Ultra-fine particulates tend 
to have a diameter of 0.1 micrometer 
(100 nanometers) or less. The smaller 
the particulate, the more easily it can 
be inhaled deeply into the lungs. Ultra-
fine particulates may be small enough 
to pass through cell walls and into the 
blood, where they can then move 
throughout the body.
PHYSICIST A scientist who studies the 
nature and properties of matter and 
energy.

POLICY A plan, stated guidelines or 
agreed-upon rules of action to apply 
in certain specific circumstances. For 
instance, a school could have a policy 
on when to permit snow days or how 
many excused absences it would allow 
a student in a given year.
POLLUTANT A substance that taints 
something — such as the air, water, our 
bodies or products. Some pollutants are 
chemicals, such as pesticides. Others 
may be radiation, including excess heat 
or light. Even weeds and other invasive 
species can be considered a type of 
biological pollution.
RISK The chance or mathematical 
likelihood that some bad thing might 
happen. For instance, exposure to 
radiation poses a risk of cancer. Or the 
hazard — or peril — itself. (For instance: 
Among cancer risks that the people 
faced were radiation and drinking 
water tainted with arsenic.)
SENSOR A device that picks up 
information on physical or chemical 
conditions — such as temperature, 
barometric pressure, salinity, humidity, 
pH, light intensity or radiation — and 
stores or broadcasts that information. 
Scientists and engineers often rely on 
sensors to inform them of conditions that 
may change over time or that exist far 
from where a researcher can measure 
them directly. (in biology) The structure 
that an organism uses to sense attributes 
of its environment, such as heat, winds, 
chemicals, moisture, trauma or an 
attack by predators.
SMOKE Plumes of microscopic particles 
that float in the air. They can be 
comprised of anything very small. But 
the best known types are pollutants 
created by the incomplete burning 
of oil, wood and other carbon-based 
materials.
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SOOT Also known as black carbon, 
it’s the sometimes oily residues of 
incompletely burned materials, from 
plastics, leaves and wood to coal, oil 
and other fossil fuels. Soot particles 
can be quite small — nanometers in 
diameter. If inhaled, they can end up 
deep within the lung.
TOXIC Poisonous or able to harm or kill 
cells, tissues or whole organisms. The 
measure of risk posed by such a poison 
is its toxicity.
URBAN  Of or related to cities, especially 

densely populated ones or regions 
where lots of traffic and industrial activity 
occurs. The development or buildup of 
urban areas is a phenomenon known as 
urbanization.
WASTE Any materials that are left over 
from biological or other systems that 
have no value, so they can be disposed 
of as trash or recycled for some new 
use.
Source: https://www.
sciencenewsforstudents.org
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To avoid Air Pollution
We need to reduce harmful emission and Promote the use 

of renewable energies…

List of Environmental Days (April to June 2019)

 April 
April 18 : World Heritage Day 

April 22 :  International Mother Earth Day
May 

May 11 : World Migratory Bird Day
May 22 : Internation Day for Biological Diversity 

May 23 : World Turtle Day
June 

June 5 : World Environment Day 
June 8 : World Oceans Day 

June 17 : World Day to Combat Desertification and Drought 


