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Environmental Ethics
• The Tblisi Declaration (UNESCO/UNEP, 1978),
outlines five categories of objectives for
environmental moral education:
• Awareness and attitude.
• Knowledge.
• Skills.
• Action.
• Aristotle: For Aristotle, he believed that
ethics belongs to all citizens who are expected
to live a rational and responsible life as
members of the political community.

Article 5 of UNESCO’s Declaration on the
Responsibilities of the Present Generations
towards Future Generations asserts that ‘to
ensure the future generations benefit from the
richness of earth’s ecosystems, the present
generations should strive for sustainable
development and preserve living conditions,
particularly the quality and integrity of the
environment’ (UNESCO, 1997). The same article
declares that present generations should ensure
that future generations are not exposed to
pollution that endangers their health or their
existence.

• We are increasingly
recognizing that environmental
issues involve interests that are
common to all humanity (Brown
Weiss, 1989). And Nuclear
Power is a perfect example!
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The Sun is much bigger than the planets and is a great source of energy

Human
Migrations

Energy consumed

Gas fired plants need 10% energy compared to unclear (mining,
enrichment, reactor construction decommissioning) without, transportation
reprocessing and storage. Below 100 ppm the cost of energy production
is more than energy needed to extract Uranium from the earth (P. 16).
With tougher regulations after Fukushima unless grade around 200 ppm
mining is not feasible! That is why AREVA closed Uranium mining sites in
Namibia till 2016.

Storm van leeumen and smith, “Can Nuclear power provide energy for the future”? Chapter 5, P.9.

Mining
 Alpha rays (X-ray; mutations).
 Beta: mutagenic and carcinogenic
 Gamma: Inhaled or swallowed is mutagenic.
 Radon 220 (Decay product of U) at mines

(Carcinogenic emitter) leaks from tailings of dirt in
mines (tastless and odorless).
 Radium 226 (Alpha & Beta emitter- 1600 years half
life)- used on watch dials of women watches with
radium enriched paint to glow in the dark.
 Thorium on mines (80,000 years half-life)
 In the 1960’s in the USA (American Southwest) these
tailing were used by contractors in concrete to construct
homes and commercial moles.

1950`s: 0.28% U3O8 ppm
1990`s:
0.07-0.11
ppm
Pollution of Uranium Mines

300 t CO2x200t U3O8x1000x 1000 gm/
1.1GWx24x365= 8 TW.h
=10gm/KW.h

Enrichment
 Highly polluting industry
 Produces U238 (Depleted Uranium)
 38000 cylinders of DU in Paducah – Kentucky alone

awaiting disposal. Ref.: Nuclear power: The shape of Things to come.
 Burn upon impact and 80% disintegrates into aersol
powder (half – life 4.5 billion years).
 CFC 114 - Ozone layer depletion
 93% of CFC114 released in USA from Uranium
enrichment.
Ref.(P. 187, Caldicott) Nancy Checklick, US Dept. of Energy

Radiation: No dose of radiation is safe!
 Background radiation instigated evolution of

our species along millions of years; Now
mutations produce species that cannot
adapt (Fukushima Butterflies).
 Radiation can cause the breakdown in
chromosomes, causing Down’s syndrome in
babies, mental and physical disorders.
 Children exposed to radiation have a higher
risk to develop leukemia.


Ref.: Richard Monson and others, “Low levels of Ionizing Radiation may cause
Harm”, The National Academy of Science, BEIR VII report, June 29, 2005.

According to UNSCEAR between 12,000 •
and 83,000 children were born with congenital
deformations in the region of Chernobyl, and
around 30,000 to 207,000 genetically damaged
children worldwide. Only 10% of the overall
expected damage can be seen in the first
generation....
A paper by Kristina Voigt, Hagen Scherb
also showed that after 1986, in the aftermath
of Chernobyl, around 800,000 fewer children
were born in Europe than one might have
expected. Scherb estimated that, as the paper
did not cover all countries, the overall number
of “missing” children after Chernobyl could be
about one million. weapons tests...

Scientists from the Universities of •
Moscow and Leicester examined blood
samples from 79 families, the parents of
which had been living within a 300km
radius of the reactor. The scientists were
surprised by children born between
February and September 1994 as cases
of mutations had doubled.
“The rate of mutation amongst the field •
mice is one hundred thousand times
higher than normal”[92].
New Book Concludes: Chernobyl death toll: •
985,000, mostly from cancer, by Karl Grossman,
Global Research, 3 September 2010

pale grass blue butterflies
Fukushima--Japan
Fukushima

• Mutations caused by
Fukushima radiation had
affected 12% of adult pale
grass blue butterflies in
the surrounding area two
months after the March
2011 disaster. When they
mated, it produced an
offspring with an 18%
mutation rate. In the next
generation, mutations
were found in 34% of the
insects born. In
September 2011, the
adult butterflies displayed
28% mutation rate and
their offspring had a
whopping 58% mutation
rate.

Mutated Trees in Chernobyl

Emissions from Chernobyl
reactor exceeded a
hundredfold the radioactive
contamination of the bombs
dropped on Hiroshima and
Nagasaki.
The human and economic costs
are enormous: In the first 25 years,
the direct economic damage to
Belarus, Ukraine and Russia has
exceeded $500
$500 billion.

Cemetery of radioactive vehicles near Chernobyl. Some
1,350 Soviet military helicopters, buses, bulldozers,
tankers, transporters, fire engines and ambulances were
used fighting the nuclear accident. (AP Photo/Efrem
Photo/Efrem Lukatsky
Lukatsky)
)

Releasing radioactive gases on-site
 Venting 100 ft3/hour of radioactive gases are emitted some






gases are trapped to decay; others they cannot trap such as
krypton 85 (10.4 years half-life). Noble gases such as krypton,
Argon (Argon 39 half-life 265 years) and Xenon powerful
emitters of Gamma rays. (P. 54 – 55).
Xenon 135 decays to cesium 135 (half-life 3 million years).
The Millstone I reactor in Connecticut alone released 2.97
million curies of radiation in 1975.
Iodine 131 (160 days half life – 8 days half life Cycle).
Cooling water contaminated with tritium (radioactive Hydrogen)
which stays 248 years radioactive which is taken up by plants
and trees. Also Carbon 14 (114600 years of radioactive life).

Nuclear fuel cycle and waste management
 30 – 60 years required cooling on-site or






Zirconium cladding of rods will burn releasing
radioactive inventory.
Waste storage 240, 000 years storage
1000 MW waste/annum = 30 Ton HLW
1/million gms of plutonium (Greek god of hell) if
inhaled causes hung cancer (P. 61).
Plutonium resembles Fe, so is incorporated in
the blood and taken to the bones and eventually
stored in the testicles affecting sperm by emitting
alpha particles.

500
yrs

NUCLEAR WASTE MANAGEMENT

FUEL REPROCESSING

Location

Status

Capacity

France, La Hague

Operational

1700 tonnes/yr

UK,, Sellafield

Closed 2011

900 tonnes/yr

Russia, Mayak

Operational

400 tonnes/yr

Japan, Rokkasho

On hold

800 tonnes/yr

India (4 plants)

Operational

100 tonnes/yr each
2200t/yr

World production around 10000 tonnes
29

Nuclear waste transport, disposal, and
Plutonium-239 (Pu-239) with a half-life
of 24,100 years. security.
Even if no new reactors are built, getting
rid of the USA nuclear waste will cost
$96.2 billion in 2007 dollars not
accounting for future inflation.
Radioactive wastes must be kept secure –
from accidents, natural events, terrorists.
Who pays for this guarding of nuclear
wastes over thousands of years?

Decommissioning cost (Discount rate)

• In France, decommissioning of
Brennilis Nuclear Plant, 70 MW
power plant, already cost
480MEuros(20xestimate costs)
and is still pending after
20 years.
• The current estimate by the
United Kingdom's Nuclear
Decommissioning Authority is
that it will cost at least £70 billion
to decommission the 19 existing
United Kingdom nuclear sites

Safety standards
 Expert Nuclear Engineer David Lochbaum:


“It is not if we are
going to have
nuclear accidents but
when”! p22

Ex. Of Nuclear power plant accidents in the U.S.
March 28, 1979
• Three Mile Island, Pennsylvania US$2,400 M
March 9, 1985,Browns Ferry, Alabama,US$1,830M
• April 11, 1986, Pilgrim, Plymouth, Mass. US$1,001M
• March 31, 1987
• Peach Bottom, Delta, Pennsylvania, US$400M
• December 19, 1987
• Nine Mile Point, Scriba, New York, US$150M
• February 20, 1996
• Millstone, Waterford, Connecticut, US$254M
• September 2, 1996
• Crystal River, Florida, US$384M
• February 16, 2002
• Davis-Besse, Ohio, US$143M
• February 1, 2010
• Vermont Yankee US$700M

U.S. Nuclear Power Plants Accidents
http://www.lutins.org/nukes.html


8 May 1974
The Atomic Energy Commission reported 861 "abnormal events" had occurred
in 1973 in the nation's 42 operative nuclear power plants.
 22 March 1975
A technician checking air leaks with a lighted candle caused $100 million
damage when insulation caught fire at the Browns Ferry reactor in Decatur,
Alabama.
28 March 1979
A major accident at the Three Mile Island nuclear plant near Middletown,
Pennsylvania leading as many as 200,000 people to flee the region.
1981
The Critical Mass Energy Project of Public Citizen reported 4,060 mishaps and
140 serious events at nuclear power plants in 1981, up from 3,804 mishaps and
104 serious events the previous year.
11 February 1981
An Operator working his first day on the job without proper training, opened a
valve which led to the contamination of eight men by 110,000 gallons of
radioactive coolant sprayed into the containment building of the Tennessee
Valley Authority's Sequoyah I plant in Tennessee.

15
15--16 January 1983
Nearly 208,
208,000 gallons of water with lowlow-level radioactivity was accidentally
dumped into the Tennesee River at the Browns Ferry power plant.
25 February 1983
A catastrophe at the Salem 1 reactor in New Jersey was averted by just 90
seconds when the plant was shut down manually, following the failure of
automatic shutdown systems to act properly.
1988
It was reported that there were 2,810 accidents in U.S. commercial nuclear
power plants in 1987,
1987, down slightly from the 2,836 accidents reported in
1986,, according to a report issued by the Critical Mass Energy Project of
1986
Public Citizen, Inc.
15 February 2000
New York's Indian Point II power plant vented a small amount of radioactive
steam when an aging steam generator ruptured.
6 March 2002
Workers discovered a footfoot-long cavity eaten into the reactor vessel head at
the DavisDavis-Besse nuclear plant in Ohio.
November 2005
High tritium levels, the result of leaking pipes have contaminated
groundwater at Braidwood Generating Station in Braceville,
Braceville, Illinois.
May 2011
The nuclear reactor in Braidwood, Illinois, the release of six million gallons of
water containing radioactive tritium into the local aquifer.
June 2011
An AP investigation revealed that three quarters of all nuclear plants in the
U.S. were found to be leaking radioactive tritium.

Thermal Pollution
Thermal pollution is basically the form of water pollution that •
refers to degradation of water quality by any process that
changes ambient water temperature. The main cause of thermal
pollution is our industry, or to be more precise power plants that
use water as a coolant. After this water has been used as coolant
it is returned to its natural environment at a higher temperature.
This change in water temperature decreases the amount of
oxygen in the water which can lead to negative ecological effects.
Less oxygen in the water can harm fish population, for
instance it can increase the metabolic rate of fish and other
aquatic animals so they eat lot more food in a shorter time than
if their environment were not changed. This can lead to
imbalance in food chain resulting in significant damage to
many aquatic ecosystems.
Warmer water temperatures can also lead to reproduction
problems for many aquatic animals, and can cause huge
bacteria and plant growth. It can even lead to algae bloom
resulting in even less oxygen in the water.

• In the United States power
plants currently account for
more than three quarters of
total thermal pollution. The
thermal pollution levels are still
relatively high despite the
controlling measures like the
implementation of cooling ponds
and cooling towers in some power
plants. This is because many
power plants in US use less
efficient cooling solutions like
once-through cooling (OTC).

Risk Analysis for sustainability
• Corruption Risks
• Extra load management (Corruption
again, upgrading grid…etc)
• Insurance
• Liability
• Security(200kg Plutonium/year, i.e: 20
Nuclear Warheads)
• environmental degradation
• Precautionary Principle
• Human Rights and Future generation rights

Nuclear power plants on which construction started
before 1990
http://www.iaea.org/programmes/a2
http://www.iaea.org/programmes/a
2/index.html

Country
Argentina
Brazil
Romania
Romania
Slovakia
Ukraine
Ukraine
USA (Watts Bar2)

Began
Construction

Construction %

1981
1976
1983
1983
1983
1986
1987
1972

87%
10%
23%
10%
30%
15%
30%
70%

Depletion or Sustainability

Goldenberg
Natural Gas

250 jobs / TWh

Coal

370 jobs / TWh

Nuclear

75 jobs / TWh

Wood

733 – 1607 jobs / TWh

Hydro

250 jobs / TWh

Wind

918 – 2400 jobs / TWh

Photovoltaics

29580 – 107000 jobs / TWh

1.6GWx24hoursx365daysx 80% working time=11.2TeraWatt.hours
500jobs for 1.6GW
*500/11.2TW.h=45Jobs/TW.h

Insurance
The German Renewable Energy Federation
(BEE)

•If these costs were
reallocated to consumers,
an increase in the price for
electricity between €0.139
and €2.36 for each
kilowatt-hour for a period
of commitment of 100
years.

Reactions to Fukushima
• Germany has permanently shut down eight of its reactors
and pledged to close the rest by 2022.[34]
• Italians voted to keep their country non-nuclear.[35]
• Switzerland and Spain banned constructing new reactors.
• Japan called a dramatic reduction in reliance on nuclear.
• Taiwan’s president did the same.
• Mexico has sidelined construction of 10 reactors in favor of
developing natural-gas-fired plants.[38]
• Belgium phasing out its nuclear plants as early as 2015.[36]
• China suspended approvals of new reactors while conducting
a lengthy nuclear-safety review.[39][40]
• India encountered effective local opposition, and a nuclear
liability controversy that threatens to prevent new reactor
imports. There have been mass protests against the Frenchbacked 9900 MW Jaitapur Nuclear Power Project in
Maharashtra and the 2000 MW Koodankulam Nuclear Power
Plant in Tamil Nadu. The state government of West Bengal
state has refused permission to a proposed 6000 MW facility
near the town of Haripur intended to host six Russian
reactors.[41]

In the United States, new-reactor construction has
also suffered—not because of public opposition
but because of economics and tougher safety
regulations. In 2007, U.S. utilities applied to the
Nuclear Regulatory Commission to build 28
nuclear-power plants before 2020; now, if more
than three come online before the end of the
decade, it will be a major accomplishment.[36]
France today is locked in a national debate over a
partial nuclear phase out. President Hollande, has
proposed cutting nuclear power’s electricity
contribution by more than a third by 2025.[36]

EU
EU--27 will meet 20
20..7 % of its 2020 energy consumption from renewables.
The National Action Plans show that one third (34
(34%)
%) of EU electricity demand will be supplied
from renewables by 2020.
2020. Wind energy will be the largest contributor, generating 14
14%
% of
Europe’s total electricity demand in 2020 (494 TWh from 213 GW installed capacity). Other
renewables are expected to contribute as follows: 10
10..5% from hydro, 6.6% from biomass, 2.4%
from solar photovoltaic, 0.5% from CSP,
CSP, 0.3% from geothermal and 0.1% from ocean.
• Wind 21
21..4% of total 2011 power capacity
• Renewable power installations accounted for 71
71..3% of new installations during 2011
2011::
32,,043 MW of a total of 44
32
44,,939 MW of new power capacity;
• More renewable power was installed 2011 than any other year, increase of 37
37..7% compared to
2010;;
2010
• One of the most interesting aspects of 2011 was the high proportion from photovoltaics 47
47%
% of
total.

2011, special
Why?????

Conclusion:
• Nuclear Energy is very expensive,
thus impedes investments in other
alternatives.
• Not safe, sustainable nor economic.
• Far less jobs and unevenly
distributed
• Debts, poverty & water scarcity.
• Environmental and health
degradation for millions of years.

Sustainability presupposes peace. Conflicts and
wars represent an acute danger not only to
human life but also to the integrity of the
environment. Therefore, Sustainable
Development is only possible through the
Energy of Peace: Renewable Energy: the
source that no one would fight over and
can sustain Energy Equity. No one can
shade the sun or stop wind or ocean tidal
and wave energy!!!
We have to keep in mind that we did not
inherit the world from our ancestors; we
have borrowed it from our children.

