
Darkness behind Light

It is easy to dodge our responsibilities, but we can not
dodge the consequences of dodging our responsibilitiesdodge the consequences of dodging our responsibilities

Sir Josiah Stamp



Environmentalism is not merely about pollution
Environmentalism

Environmentalism is not merely about pollution

It is a Philosophy dealing with Right Relationship with
nature

Everything is connected to Everything Else

Everything has to go somewhere

Nature knows bestNature knows best

There is no suchthing as a free lunch

Clash between Ecosphere and Technosphere

Deep Ecology Social Ecology Political Ecology FeministDeep Ecology, Social Ecology, Political Ecology, Feminist 
Ecology



Co-evolution of Life and Climate
Primordial Atmosphere:

Carbondioxide - 98.0%
Nitrogen 1 9%Nitrogen - 1.9%
Argon               - 0.1%

Atmosphere was anoxicAtmosphere was anoxic

Life appeared spontaneously in
the Oceans 3.8 billion years ago.the Oceans 3.8 billion years ago.
Eventually one cell acquired the
ability to persist by replicating.
Green plants e ol ed some 475Green plants evolved some 475
million years ago.

Cyanobacteria developed the ability for photosynthesisCyanobacteria – developed the ability for photosynthesis. 
This lead to the change of Earth’s atmosphere.



Environmental degradation is built into the
technical design of modern instruments of
production. The environmental hazard is just
as much an outcome of the facility’s
technological design as is its productive

High compression is the cause of both the auto
i ’ d it d ti f it id

tec o og ca des g as s ts p oduct e
benefit.

engine’s power and its production of nitrogen oxide-
which triggers smog. 1,240,000 people died in vehicle
crashes across the globe. That’s 3,397 people per dayg , p p p y
or 142 per hour. (2010)
The extensive use of nitrogen fertilizer accounts for the
high productivity of the modern farm-and for thehigh productivity of the modern farm-and for the
pollution of rivers and ground water as well.
The same biochemical potency that made DDT an
ff ti i ti id i l ibl f ieffective insecticide is also responsible for massive

fish kills.
- Barry Commoner, Making Peace with the Planet



“Coal is the single greatest threat to civilization and all
life on our planet”life on our planet

– Prof James Hansen

“… despite the complexity of our economy, most of the
emissions problem seems to be quite simple: stop
burning coal to generate electricity Given the basicburning coal to generate electricity. Given the basic
political will to take on the problem at all, this really
shouldn’t be that hard. The problem, of course, is that

h liti l ill i l ki i th t th t t l dsuch political will is lacking in the country that must lead
on this issue: our own.”

Paul Krugman, Nobel Laureate in Economicsg



COAL THE GREATEST THREAT TO
CIVILIZATION

The trains carrying coal to power plants are deathThe trains carrying coal to power plants are death
trains. Coal-fired power plants are factories of death.
They need to be shut down.

The moratorium must extend to developing countries
within a decade, but that will not happen unless
developed countries fulfill their moral obligation to lead
this moratorium. James Hansen



“Many modern day bureaucrats and politicians no longer
see themselves as trustees of public property and

Th i th i l th f liti lresources. They view their roles as those of political
decision makers, vested with statutory discretion to
allow damage to natural resources through the permitg g p
system. The present statutory system fails to impose a
corresponding duty adequate to bridle this breathtaking
power ”power.

“But when officials suppress science and resist making
fi di f h th t t t i i it idl dfindings of harm, the statutory provisions sit idle and
environmental law loses its firepower. … Underlying and
justifying this administrative system is a presumptionj y g y
that agencies will act as neutral seekers of the scientific
truth and will regulate in the face of public harm. In many
agencies today that presumption has become a sham ”agencies today, that presumption has become a sham.

Nature’s Trust, Mary Christina Wood



Sompeta



Kakarapalli



Sompeta & Kakarapalli Struggles



Climate ChangeClimate Change

Carbon dioxide generated from burning fossil fuels 
is principal driver for climate change 



“Humanity is called to take note of the need for
changes in lifestyle and changes in methods ofchanges in lifestyle and changes in methods of
production and consumption to combat this warming,
or at least the human causes that produce and
accentuate it ”accentuate it.”

“Numerous scientific studies indicate that the greater
part of the global warming in recent decades is due to
the great concentration of greenhouse gases … given
off above all because of human activity.”off above all because of human activity.

“The attitudes that stand in the way of a solution,
even among believers range from negation of theeven among believers, range from negation of the
problem, to indifference, to convenient resignation or
blind faith in technical solutions.”

Pope Francis
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Life creates conditions conducive for life



9 of the 10 warmest years are in this century

Pause in global warming is not True
y y



Carbon Emissions
Year Crore Tonnes
2010 33202010 3320
2011 3400
2012 36002012 3600

India is the third largest emitter of GHGs



Keeling Curve



Life time of CO2  in the Atmosphere

33% after 100 years
19% after 1000 years

David Archer 

“The climatic impacts of releasing fossil fuel CO2 to the atmosphere will
last longer than Stonehenge, longer than time capsules, longer than
nuclear waste, far longer than the age of human civilization so far.”



Myles Allen et al (2009) suggests that we can burn atMyles Allen et al (2009), suggests that we can burn, at
most, another 400-500 billion tonnes of carbon at any
time between now and the extinction of humanity if we

t t id t d f iwant to avoid two degrees of warming.
- Nature, 30 April 2009

We can afford to burn only 61% of known fossil fuel
reserves between now and eternity.

Malte Meinshausen et al (2009), suggests that
producing 1000 billion tonnes of CO2 between 2000-
2050 would give us a 25% chance of exceeding two2050 would give us a 25% chance of exceeding two
degrees.

- Nature, 30 April 2009
W b l 33% i h t h b tWe can burn only, 33% minus what we have burnt
between 2000 and today, between now and 2050



The geographical distribution of fossil fuels unused wheng g p
limiting global warming to 2 °C
Christophe McGlade & Paul Ekins, Nature 517, 187–190, 08
January 2015



Carbon Burning Problem

Most of the carbon on the planet is in the form of
Kerogen , a precursor to the formation of fossil fuels.

Total Kerogen on the Planet =1.5x1016 T or 1.25x1021 mol

Carbon Consumption in 2013 = 9.2x109 T

We have enough carbon to last a million yearsWe have enough carbon to last a million years

Total Oxygen on the Planet = 1.2x10+15 t or 3.7x10+19 mol

C + O2 CO2

Carbon is about 33 times more abundant than OxygenCarbon is about 33 times more abundant than Oxygen

Ugo Bardi



Estimated Cost (2008 US $)

Low Best High

( )

Low Best High
Total ( in Billions $) 175 345 523

Additional cost per unit
(in cents)

9 18 27
(in cents)

Harvard School of Public Health estimates of external costsHarvard School of Public Health estimates of external costs



Air Pollution



Pollutants from Coal Combustion

Particulate Matter
Sulphur Dioxide
Nitrogen Oxides
Carbon Dioxide
Hydrogen ChlorideHydrogen Chloride
Hydrogen Flouride
Benzene
DioxinsDioxins
Formaldehyde
Methane
Polycyclic Aromatic Hydrocarbons (PAHs)
Toluene
Volatile Organic Compounds (VOCs)o at e O ga c Co pou ds ( OCs)

Ozone is generated as a secondary pollutants



Date&Time Carbon Monoxide NOx SOx SPM

Stack Gas online Monitoring Data Unit 1 NTTPS

(mg/m3)
28/02/2015 -- 12:00 12.15 294.34 1559.1 105.97
28/02/2015 11 00 0 130 81 1167 41 123 3628/02/2015 -- 11:00 0 130.81 1167.41 123.36
28/02/2015 -- 09:00 12.92 382.76 1451.03 174.82
28/02/2015 -- 08:00 32 15 242 01 1495 16 176 3428/02/2015 -- 08:00 32.15 242.01 1495.16 176.34
28/02/2015 -- 07:00 48.87 242.69 1597.99 165.75
28/02/2015 -- 06:00 2.37 232.9 1351.13 159.05
28/02/2015 -- 05:00 0 431.93 1549.03 156.12
28/02/2015 -- 04:00 23.23 321.79 1426.04 154.61
28/02/2015 -- 03:00 50.12 432.46 1421.75 152.8
28/02/2015 -- 02:00 100.02 228.55 1462.98 150.2
28/02/2015 -- 01:00 21.09 425.07 1513.75 149.07
28/02/2015 -- 00:00 45.22 420.97 1402.33 152.95



“Th l l f d d ti l t tt i i“The level of suspended particulate matter emission
should not exceed 150 milligram per normal cubic metre
(mg/Nm3). However, our random inspections of KTPS( g ) , p
units have revealed that suspended particulate matter
level at times has gone up to 1,000 mg/Nm3”

DC | Sudheer Goutham | February 08, 2015





KTPS online monitoring
Date & Time SPM

28/02/2015 -- 14:02 275.10
28/02/2015 -- 13:02 286.8028/02/2015 13:02 286.80
28/02/2015 -- 12:02 300.20
28/02/2015 -- 11:02 282.30
28/02/2015 -- 10:02 287 3028/02/2015 -- 10:02 287.30
28/02/2015 -- 09:02 288.80
28/02/2015 -- 08:02 287.00
28/02/2015 07 02 298 6028/02/2015 -- 07:02 298.60
28/02/2015 -- 06:02 312.50
28/02/2015 -- 05:02 305.60
28/02/2015 -- 04:02 275.60
28/02/2015 -- 03:02 303.00
28/02/2015 -- 02:02 292.60
28/02/2015 -- 01:02 296.70
28/02/2015 -- 00:02 292.30



Major Elements 12

Trace Elements 22



Trace Elements in Coal
Environmental andEnvironmental and
Health Significance
ROBERT B. FINKELMAN
U.S. Geological Survey,
1999

37 Elements



Trace Elements in Coal
Environmental and Health
Significance
ROBERT B. FINKELMANROBERT B. FINKELMAN
U.S. Geological Survey,
1999

41 Elements

Total 78 Elements



Trace Elements in Coal and Ash

Distribution of trace elements in coal and combustion residues
from five thermal power plants in India, International Journal of
Coal Geology 86, 349–356, 2011gy , ,



Heavy Metals Released from NTTPS

Component Compositionmg
/kg

Quantity, TPA
/kg

Lead 7.269 95.224
C d i 0 0706 0 925Cadmium 0.0706 0.925
Mercury < 0.5 < 6.55
Arsenic 1 335 17 49Arsenic 1.335 17.49
Chromium 19.24 252.0
Zinc 57 85 757 8Zinc 57.85 757.8
Copper 12.82 167.94
Selenium < 0.5 < 6.55



Heavy Metal Emissions from NCCPP, Sompeta

S. No Metal Content in Quantity emitted, 
emitted Coal, mg/kg

y ,
TPA

@85% 
PLF

@100% 
PLFPLF PLF

1 Mercury 0.5 6.25 7.3
2 Lead 207 2587.5 3022.2
3 Arsenic 0.3 3.75 4.38
4 Chromium 75 937.5 1095
5 Zinc 109 1362 5 1591 45 Zinc 109 1362.5 1591.4

Mercury released  is 5.84 mg/yr for every Indian



Dead spruces Bavarian
Forest National Park
Germany

Acid rain, woods, Jizera

Trees killed by Acid Rain

c d a , oods, J e a
Mountains, Czech Republic

Trees killed by Acid Rain,
Smoky Mountains,
Tennessee, USA



Disfiguring of Statues



Acid rain can eat through stone and
metal. It has accelerated the natural

th i f thi dweathering process of this scarred
stone angel's face.

Statistics show that China's annual sulfur
dioxide emission, of which thermal power
emission makes up 34.6 percent, exceeds the

i f i t l it b 80maximum of environmental capacity by 80
percent. The resulting acid rain costs annual
loss of 110 billion yuan (US$13.3 billion), two or
three percent of the annual Gross Domestic

The darkened nose and other areas on the head of

p
Production.

The darkened nose and other areas on the head of
China's Leshan Giant Buddha are attributed to
acid rain from coal-fired power plants.



AshAsh

KTPS plant: The Kinnerasani river is being
polluted by fly ash.

P. Viswanath, joint chief environmental engineer to
DC, February 08, 2015



NTTPS discharges flyash 
from Ashpond to Krishnafrom Ashpond to Krishna 
River



Human Health

In response to an RTI application, “Gujarat’s
Department of Industrial Safety and Health (DISH)p y ( )
stated in January 2013 that there were 128 cases of
work-related diseases in seven power plants in the
State It was also stated that no compensation had beenState. It was also stated that no compensation had been
paid under the provisions of the Workmen’s
Compensation Act, 1923.”
http://www frontline in/environment/norms to thehttp://www.frontline.in/environment/norms-to-the-
winds/article5692761.ece? homepage=true



Coal pollutants affect all major body
organ systems and contribute to four of
the five leading causes of mortality in the
U.S.: heart disease, cancer, stroke, and
chronic lower respiratory diseases.

There should be no new construction of
coal fired power plants so as to avoidcoal fired power plants, so as to avoid
increasing health-endangering emissions
of carbon dioxide as well as criteriaof carbon dioxide, as well as criteria
pollutants and hazardous air pollutants.

Physicians for Social Responsibility



Hidden Costs

In 2005 the total annual external
damages from sulfur dioxide nitrogendamages from sulfur dioxide, nitrogen
oxides, and particulate matter created
by burning coal at 406 coal-fired powerby burning coal at 406 coal-fired power
plants, which produce 95 percent of the
nation's coal-generated electricity werenation s coal-generated electricity, were
about $62 billion; these nonclimate
damages average about 3 2 cents fordamages average about 3.2 cents for
every kilowatt-hour (kwh) of energy
producedproduced.

National Academies USA to US Congress, Oct 19, 2009



M k d d Wilki ’ (2007) ti t f th h lth i t f diff tMarkandya and Wilkinson’s (2007) estimates of the health impacts of different
energy sources per unit of energy produced, against their carbon intensity.
Renewables not included in this figure have overall health impacts and emissions
similar in magnitude to those of nuclear energy.





Animal HealthAnimal Health



“From the present investigation, it may be concluded
that the cattle reared nearby the thermal power plant
may have suffered detrimental effects due to themay have suffered detrimental effects due to the
ingestion of high levels of mercury metal compared
to the control animals.”

Mercury concentrations estimated in the blood,
milk, and urine of exposed (n=20) and control (n=20)
animals were 7 41±0 86 4 75±0 57 2 08±0 18 andanimals were 7.41±0.86, 4.75±0.57, 2.08±0.18, and
1.05±0.07, 0.54±0.03, 0.20±0.02 μg/kg, respectively.

“Influence of mercury from fly ash on cattle reared
nearby thermal power plant” Journal Environment
Monitoring Assessment 2012Monitoring Assessment, 2012



Agriculture



Ozone Damage to Plant

Ozone effects: flecks on upper surface of leaves, premature 
aging suppressed growthaging, suppressed growth



Yield loss in different crop from ground level O3



Ambient
113ppb

Peanut at 15 days ozone exposurey p



Rice grain and straw yield in different ozone treatments



University of Agricultural Sciences,
Bangalore conducted a study on the
impact of Raichur Thermal Power
Station (RTPS) on agriculture and
observed 34.5 % reduction in paddy
crop, 35.16% reduction in cotton and
50% reduction in sorghum produced
per acre in the severely affected zone
within 3 km of the plant.



“Impacts of increasing ozone on Indian plants” Environmental Pollution, 2013



Radioacti e Poll tionRadioactive Pollution



Coal contains a large number of chemical elements
including radioactive elements.



NTTPS Fly ash sample analysis done at 
BARC (September 09, 2014)



Radi m Eq i alent Acti it for NTTPS fl ash is 404 7 Bq/Kg and theRadium Equivalent Activity for NTTPS fly ash is 404.7 Bq/Kg and the
absorbed dose is 179.9 nGy/hr. These are the highest values compared to
all the 18 TPPS data given in the table above.



Thank YouThank You




