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Unbreathable
Clean air is clearly something the residents of our city are not entitled to. You’re not alone in
thinking that our air is thick enough to cut with a knife: a mass of freely available information points
to the same thing. Perhaps it’s time you actually considered taking the bus.  
Photography Paroma Mukherjee.
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Winter may well be gone, but
our ashen city’s pall of pollution
lingers on. Sonal Shahtakes a
close look at Delhi’s visible air.

Union Health Minister Anbumani Ramadoss
may have banned smoking in public areas,
but – as any masked Japanese tourist will tell
you – breathing in Delhi’s free, unfiltered air
poses health risks in and of itself. We haven’t
forgotten the five-year respite that followed
the implementation of CNG-fuelled public
transport in 2002. But the smoggy winter of
2007 had many people nursing wheezes and
other respiratory ailments and – despite Met-
eorological Department finger-pointing at a
chance weather “inversion”– scratching their
heads over pollution data that showed an in-
crease in certain types of contamination. Our
lungs have already proclaimed 2008 to have
been another winter of discontent. So we set
out to understand just what is up with the air.

Investigating air pollution in Delhi is an
exercise in decoding acronyms; not only in

terms of the polluting agents, but also of the
various agencies that monitor and aim to
reduce it. The Central Pollution Control Board
(CPCB) is the main monitoring agency under
the Ministry of Environment and Forests
(MoEF). The Delhi Government’s
Department of Environment has its own body
– the Delhi Pollution Control Committee
(DPCC) – to which the CPCB has delegated
responsibility for the NCR’s air. Because of
the vehicle emissions angle, the Ministry of
Transport and equivalent state-level bodies
have been involved, as have various energy-
related committees, ministries and corpora-
tions. Then there are the NGOs. Centre for
Science and Environment (CSE) – the driving
force behind Delhi’s adoption of CNG – warily
shares top-billing in the news media with The
Energy and Resources Institute (TERI). Last
year, a younger group, the Indian Youth
Climate Network (IYCN), joined the fold.

The four major pollutants that the CPCB
and the DPCC monitor are sulphur dioxide
(SO2), carbon monoxide (CO), nitrogen oxides
(NOx) and particulate matter (SPM, which is
suspended solid particulate matter, and espe-

cially RSPM, respirable particles that are
small enough to breathe in). Other pollutants
include ground-level ozone, or O3, and
uncombusted hydrocarbons (HCs). 

So what causes all these nasty little chemi-
cals and dust specks to clog up our skies?
Interestingly, there is no in-depth “source
apportionment” study that conclusively
determines what percentage of each pollutant
comes from which source. (There have been a
few cursory studies, at best.) The CPCB has
been conducting just such a study for the past
two years and scientists at the organisation
claimed that the final draft of it will be accessi-
ble some time this month. We don’t know the
shape of it yet, but a careful analysis of such a
study is just the thing policymakers could use
to frame more sharply targeted laws.

But let’s look at what we know so far. Acc-
ording to current CPCB estimates, 13 per cent
of our city’s air pollution is due to thermal pow-
er plants (Delhi has three coal-burning plants in
Badarpur, Indraprastha and Rajghat), 12 per
cent due to small-scale industrial activity, and
eight per cent due to domestic combustion, like
people burning wood for cooking and heat. The

The big wheezy

Snap judgement
The Delhi Pollution Control Committee
monitors air quality across town. Access
one year’s worth of monthly averages at
about 40 stations for SPM, RSPM, SO2,
NOx and CO (www.dpcc.delhigovt.nic.in/
Air40.html).
These are December 2008 levels for
RSPM. The National “permissible” stan-
dard (with a built-in “margin of safety”)
for residential areas is 60µm/m3 
(60 micrograms/cubic metre).

High
Anand Vihar in east Delhi, 310 µm/m3.

Low
RK Puram in south Delhi, 170 µm/m3.

Medical help required Evening at AIIMS
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bulk, which is almost 70 per cent of the total pol-
lution, is ascribed to vehicular emissions.

In comparison to this last wheel-borne
menace, the other sources are almost insignif-
icant. In a nutshell, this is where things stand
with them. Theoretically, our power plants
should already be making every effort to be as
clean as they can be. According to the CPCB,
SO2 pollution from coal fires has been greatly
reduced after the introduction of LPG.
Caroline Howe of the Indian Youth Climate
Network pointed out that a large transient
population of labourers was the source of the
remaining fires. According to Anumita Roy-
chowdhury, associate director of Research
and Advocacy at the CSE, this can be tackled
by moving people up the “energy ladder”,
which essentially means making fuels like
LPG and even solar cookers available to the
people who’re burning wood right now. We
met up with executive director of the IYCN,
Kartikeya Singh, and spoke to him about
industrial pollution. His take was that indus-
try in Delhi is difficult to regulate because it is
a “non-point source” – that is, made up of
many small clusters of polluting industries,
such as at Lawrence Road Industrial Area in
west Delhi, where small workshops labour at
food packaging, making metal widgets and
other sundry activities. Surely even the
Supreme Court can’t kick everyone and their
livelihoods out of the city. So, the larger point
is clearly what’s staring every Dilliwala in the
face every time she steps out on a road with a
hanky over her nose. Vehicular emission is
what needs to be controlled, and quickly.

Several studies have tried to understand
why the implementation of CNG public trans-

A local hybrid.

Dhruv Varma, all of 22 years old, looks
like any other clean-cut guy fresh out 
of college. But he’s a man with a mission:
to build a car of the future, a cheap, 
less-polluting vehicle. A student of me-
chanical engineering in Northern India
Engineering College (here in Delhi), he
has already made a start with a prototype
that runs on petrol and electricity. It’s not
quite a car, though; more like a spruced
up go-kart. The HYPER-V (Hybrid Petro
ElectRic-Vehicle), as he calls it, was his
final-year engineering project at college.
A hybrid vehicle is basically one that runs
on both a fossil fuel and another alternate

source of power. “People told me that 
it would take lakhs to make a hybrid 
car,” Varma said. “But I had this feeling
inside of me that I could make it and in a
simpler way.”

To start with there were eight people
working on the project, but quite soon
Varma found himself alone. “I was very
disappointed when my friends chickened
out. It was also very disheartening that
educational institutions (in particular, his
own) offered no help,” Varma said. During
the design stage, he scoured the internet
for ideas and information and modelled
the vehicle on design software AutoCAD
before he found a workshop where he
could physically fabricate it. “I found this
place in Chhattarpur [that makes go-
karts]. The owner had sent some go-karts
to Mumbai and I was lucky to get hold of
[some leftover] parts,” Varma said.

His vehicle uses a normal internal
combustion engine and a direct current
electric motor to propel it. The electric
motor provides the initial power to start
the car. As the car picks up speed, the
engine takes over. When the car slows
down, the engine shuts off and the motor
resumes its work. To make the vehicle
cheaper, Varma used a chain assembly
(that cost Rs 25) to transfer power to 
the back wheels, instead of spending
thousands of rupees on engineering 
a crankshaft.

Varma plans to go abroad for higher
studies and wants to look into hydrogen
hybrid vehicles and the use of bio-fuels.
But he has one piece of advice for car
manufacturers. “In India, nobody will buy
a vehicle just because it is green; you’ll
have to show prospective buyers some
cost benefit.” Kingshuk Niyogy

Go-smart
From dust till dawn A view of the DND flyway

Health impacts of major
pollutants
SPM and RSPM
Respiratory illness, including chronic
bronchitis and asthma; heart diseases.
Particulate matter may be toxic or carry
toxic trace substances (including
carcinogens) that can alter the immune
system. Often, the finer the particle,
the worse the effect, as it can infiltrate
deep into lung tissue.

SO2
Heart diseases, respiratory problems,
including pulmonary emphysema, can-
cer, burning eyes, headaches, etc.

NOx
Lung irritation, increased susceptibility
to infection, airway resistance, chest
tightness, etc.

CO
In high quantities, carbon monoxide poi-
soning causes reddening of lips and
skin, unconsciousness and death by
asphyxiation.
Sources: Centre for Science and Envi-
ronment and Transport Department,
Delhi Government.
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port hasn’t managed to control pollution. Acc-
ording to one 2007 study by Urvashi Narain
and Alan Krupnick (published by Wash-
ington DC-based NGO Resources for the Fut-
ure), the switch from diesel buses to CNG help-
ed reduce SO2 and CO levels, while the rise in
SPM appeared to be unaffected by CNG.

We asked Roychowdhury, who heads
CSE’s Right to Clean Air Campaign, why CNG
measures haven’t been enough to curb Delhi’s
RSPM levels, which by some estimates are
second only to Cairo’s (World Bank, 2006).
“What we’ve had is the first wave of reforms,”
she said. “There now needs to be a second
wave.” What that comes down to, at least for
Roychowdhury, is to get Dilliwalas into pub-
lic transport.

What is clear is that the culprit for rising
particulate and NOx levels is the addition of
“literally 1,100 new cars on the road every
day,” as Roychowdhury put it. Though not
everyone agrees on that figure, there is con-
sensus that the wholesale move towards four-
wheeled private transport is at the heart of the
pollution problem. The fact that there is an
increase in diesel-driven private vehicles (the
cost of diesel is highly subsidised, even
though Delhi’s diesel-guzzlers are often
expensive imports) has also added to pollu-
tion. This is despite the fact that the diesel
itself is lower in sulphur content than before.

So, everyone – from the long-timers at
CPCB to the cross-country electric Reva-dri-
ving upstarts at IYCN – agrees on a solution:

public transportation. “Public transport was
neglected for far too long,” said Roy-
chowdhury, explaining why bus users, as a
percentage of total commuters,  fell from 60
per cent to 49 per cent this past decade. As
Ankur Garg, a research fellow at Indian
Institute of Technology Delhi and a member
of IYCN pointed out, “fixing public transport
has the double advantage of solving road traf-
fic problems and reducing air pollution.” And
all roads, surprisingly, seem to be leading to
the Bus Rapid Transport system as a solution.
According to a survey conducted by CSE, the
IYCN and the NGO Delhi Greens last year, the
majority of consumers (including car owners)
see the wisdom behind providing a more effi-
cient, user-friendly bus system.

For this to work, though, certain measures
need to be implemented. Singh pointed out
that while the government plans to add 6,000
buses to the fleet to increase frequency and
capacity, there are currently only three plants
manufacturing the vehicles. “We need a gr-
eater manufacturing capacity, and also need
to ensure that buses are designed with a warm
climate in mind. Buses create a natural air
pocket behind them as they move – leaving
the back open would naturally allow for better
circulation,” he suggested. According to
CSE’s estimate, the city needs a fleet of 14,000
buses for a fully functional bus transport sys-
tem. Roychowdhury also strongly advocated
removing the yearly tax on buses (between 
Rs 10,000-14,000), which is much more, over
the life of a bus, than the one-time tax collected
from the owner of a car. To encourage people
to ride public transport, CSE believes parking
rates for private vehicles should be on par
with other world cities. Park and ride facili-
ties, feeder services to the Delhi Metro and
space to cycle are other necessities. The Ring
Railroad, built for the Asian Games, failed to
be useful precisely due to its lack of linkage
with other public transport systems.

There are more players at the air pollution
table now, as compared to a decade ago, when
the very public spat between TERI and CSE
over which fuel Delhi’s public transport sh-
ould use (low sulphur diesel and CNG, respec-
tively) occupied centre-stage. The influx of
youth-oriented groups like the IYCN is a posi-
tive step. The reams of pollution data unleash-
ed by the Right to Information Act and avail-
able (almost) at the touch of a button on the
CPCB and DPCC’s websites, are another step
in the right direction. As more nuanced analy-
sis of this data is undertaken – not only by
government bodies but also by independent
scientists – better directed public policy deci-
sions can (hopefully) be made. “After the IT
revolution, I believe we need to have an ET
[environmental technology] revolution,”
enthused Singh, who dreams of electric buses
running on the BRT one day.

Meanwhile, as private traffic gets choked
in the two measly lanes that run along the bus
corridor, at least we can be grateful that, little
by little, our lungs are unclogging.

Radhika Arora road tests our very own
indigenous electric car.

I traded my fossil fuel burning (diesel, to
make matters worse) car for the office’s
electric Reva for a weekend. Two days 
later, I didn’t want to go back to my own
car. To be honest, the first time I clam-
bered into the Reva, I fully expected to be
cramped and folded over the steering
wheel. But that tiny size is deceptive. The
car is perfect for two people, and you can
even throw in a little suitcase at the back.

It took me a while to figure out that the
windows slide open, and don’t roll down.
The car was a dream to drive. Since it runs
on batteries, its silence is particularly
pleasing. The suspension is great and it’s
easy to navigate, especially through nar-
row lanes and traffic jams. The best part,
though, is the automatic transmission –
switch on the car and turn the knob to for-
ward, reverse, neutral or boost. I took the
car up to 60-70kmph easily. The pick-up is
really peppy on full charge, but perfectly
acceptable as the charge dips lower.

The optional frills include a music sys-
tem and air-conditioning. It has tubeless

tyres too, which is what you need to navi-
gate Delhi’s roads. When you brake or
glide, the car has a dynamo that recharges
the batteries automatically.

The flip side? If you live in an apartment
complex, charging the car can be a 
problem – unless, of course, you can
arrange for a charging station to be fixed
near your parking spot. Reva too needs to
invest in more service stations and care
centres around the city. Currently, there is
only one. Also, the car is probably not
going to be of much use if you ever, heaven
forbid, get in an accident. And where will
you put the car seat for your infant?

But that said, we managed a trip from
Lajpat Nagar to Hauz Khas, from there to
Khan Market and Mayur Vihar and back
again to Lajpat Nagar with energy to
spare. (The company claims it can do
80km to a single charge, and that it does
not consume energy at red lights.) 

A word of warning though – people will
stop, stare, point at you and ask ques-
tions. The parking attendants at Khan
Market solemnly declared, “It’s the per-
fect car for Khan Market.”
Visit www.revaindia.com for information.

Reva party
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