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Misconceptions and Facts about
Jaitapur Nuclear Power Project (JNPP)

There are certain misconceptions about nuclear power in the media and the general public.
Presented below is a set of clarifications to put nuclear power, in general, and particularly Jaitapur
Nuclear Power Project (JNPP) in the correct perspective in the light of factual information as
againstunfounded and incorrect general beliefs.

Misconception 1: The villagers and the project-affected persons are neither informed about
nuclear power andthe JNPP project nor is the information available in public domain.

The Facts:

(@) NPCIL has always been a transparent and cohesive community citizen all throughout
its existence. With nation building as our core aim, our corporate goals are no different
from that of the common good of the people. The Jaitapur Nuclear Power Project site
was accorded “In Principle” approval by the Government, initially in September
2005. Subsequently, in October 2009, Government of India approved to locate six
reactors of 1650 MW each to exploit the full potential of the site. During the period
from 2005 till date, NPCIL has conducted structured public awareness campaigns,
organized several exhibitions, held debates and discussions on nuclear power and
Jaitapur plant in and around the Jaitapur site. In addition, several meetings on relevant
issues have been held between NPCIL and all the stakeholders, including the project
affected persons.

To name a few of these, exhibitions-cum-discussions and public addresses on the
nuclear power/JNPP were organized in December 2005 and February 2006 in Village
Mithagavan and Madvan. There was an active participation of villagers and their
representatives, press and media and state officials in these events. These campaigns
were followed by organized visits of project-affected people, state officials, press
and media, to NPCIL’s Kaiga Site in Karnataka in 2005, Kudankulam site in
Tamilnadu in 2006 and Tarapur site in Maharashtra in 2007. About 60 to 70 persons
from the surrounding area visited these plants in each of these visits.

Till now, about 30 meeting with various groups of stakeholders, including the project
affected villagers, have been organized by NPCIL to provide factual information on
the project and associated aspects. The public awareness campaigns on nuclear power
and Jaitapur Nuclear Power Project, around Jaitapur and Ratnagiri have been an
ongoing feature through exhibitions, lectures, public addresses, meetings, press and
media campaigns and personal interactions.

(b) The public hearing of Jaitapur nuclear power project was organised by the Maharashtra
Pollution Control Board, in line with the MoEF notification of September 2006. The said
notification prescribes submission of the executive summary of Environmental Impact
Assessment (EIA) report one month before the hearing date. Also, in view of the requests
made by some sections of the society to the concerned officials of the state government, to
provide the Main Report (Part-1) and Appendix on studies carried out (Part-2), the same were
provided in the local language — Marathi.

(c) Extensive information is also available on our website. Information on NPCIL,
various aspects of nuclear power, Environment Impact Assessment (EIA) report of
the project, public hearing proceedings, MoEF clearance and FAQs in respect of
Jaitapur Nuclear Power Project is available on NPCIL web site (www.npcil.nic.in).

(d) NPCIL has always been and is open to discussions, sharing information and providing
clarifications.
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S.No. Village Pot Kharba Varkas Kharip Total
(Barren) (Grazing) (Agriculture)
(Ha) (Ha) (Ha) (Ha)
1 Madban 400.76 227.57 62.074 690.4
2 Warilpada 1.53 0.38 0 1.91
3 Niveli 54.433 16.15 2.031 72.614
4 Karel 59.259 6.402 5.025 70.686
5 Mithagavane 91.288 10.27 0.857 102.42
6 TOTAL 607.272 260.767 69.987 938.026

& 32 S PRI TROT 3718 Bl 2335 TWIGR HheUl 3R, T UhTa! Peara Al dhel SUMR ATa.



Misconception 2: There is no clarity about the land to be acquired for Jaitapur Nuclear Power
Project. More land will be acquired for setting up six reactors.

The Facts:

Jaitapur Nuclear Power Project is proposed to be set up in technical cooperation with Areva,
France, near Madvan Village in Rajapur taluka, Ratnagiri district, Maharashtra. This project will
have six units of 1650 MW. Government of India had accorded “in principle” approval of this site
in October 2005 to locate two units initially. Subsequently, in October 2009, ‘in principle’ approval
to set up six units of 1650 MW has been accorded to exploit the full potential of the site. For
locating this nuclear park and a residential township, about 938 hectare of land from five villages —
Madban, Karel, Niveli, Mithagavane and Warilpada — have already been acquired by Maharashtra
State Government. The land acquired is sufficient for setting up six reactors and the residential
township. Hence, there is no proposal to acquire any additional land further. However, an access
road connecting the plant site to coastal highway is planned to be constructed in due course of time,
forwhich only 2-3 hectares may be needed from village Mithagavane.

The land being acquired for the project is predominantly barren. The setting up the project would
not have any adverse effect on the livelihood of the local population. There will also not be any
major impact whatsoever on activities like fishing, etc.

The details of land being acquired are given in the following table:

S.No. Village Pot Kharba Varkas Kharip Total
(Barren) (Grazing) (Agriculture)

(Ha) (Ha) (Ha) (Ha)

1 Madban 400.76 227.57 62.074 690.4

2 Warilpada 1.53 0.38 0 1.91
3 Niveli 54.433 16.15 2.031 72.614
4 Karel 59.259 6.402 5.025 70.686
5 Mithagavane 91.288 10.27 0.857 102.42
6 TOTAL 607.272 260.767 69.987 938.026

It is also brought out that there is no displacement of any family from the acquired land.
There are only 2335 project affected persons (PAPS).
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Misconception 3: The setting up of Jaitapur Nuclear Power Project will affect the
biodiversity/environmentin the surrounding area.

The Facts:

(@) Nuclear power is a clean and environment-friendly source of energy. It does not emit
any obnoxious gases like carbon dioxide, sulphur dioxide, etc., which damage the
environment. Nuclear power also needs less land per MW of installed capacity, about
0.08 hectares/MW as against about 0.2 to 0.5 hectaressMW for thermal power plants.
Actually, out of the total land acquired for a nuclear power plant , only about 20-30%
of it is used for locating the plant buildings and facilities, while all the remaining area
is devoted to setting up a green collar around the plant. This is called the “Exclusion
Zone,” where no human habitation is permitted, and it is maintained in its pristine
form and further enriched by establishing a green belt of endemic species. This
attracts a lot of native and migratory birds, animals and other forms of life, and a
unique, natural ecosystem flourishes around nuclear power plants.

The environments around all the nuclear power plants (NPPs) in the country testify
the environment-friendliness of our plants, as these are home to several critically
endangered species of birds and animals.

Coconut Tree in exclusion zone Mango Tree in exclusion zone
of TAPS - 3 & 4 (October, 2010) of NAPS - 1 & 2 (May, 2010)

Banana Tree in exclusion zone Mango Tree in exclusion zone
of TAPS- 3 & 4 (October, 2010) of NAPS - 1 & 2 (May, 2010)
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Indian Skimmer, a vulnerable bird species, finds The Exclusion Zone of Rajasthan Atomic Power
safe home at NAPS Station (RAPS) , Rawatbhata, Rajasthan, is a safe
shelter for critically endangered vultures
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(b) NPCIL has been pursuing a voluntary Environment Stewardship Programme in
collaboration with Bombay Natural History Society (BNHS), which involves
scientific studies of the biodiversity within and around the Exclusion Zones (EZs) of
Indian NPPs and the nearby areas, focusing on nature conservation, promoting habitat
conservation and raising awareness through campaigns. Extensive studies,
particularly on avifauna (birds), have been carried out across all nuclear power plant
sites.

(c) Based on these studies, a coffee-table book “Our Flying Guests” has been published
by NPCIL in collaboration with Bombay Natural History Society.

Indian Skimmer, a vulnerable bird species, finds The Exclusion Zone of Rajasthan Atomic Power
safe home at NAPS Station (RAPS) , Rawatbhata, Rajasthan, is a safe
shelter for critically endangered vultures

Misconception 4: The discharge of hot water from Jaitapur Nuclear Power Project into the sea
will result in rise in the temperature of nearby seawater around the point of discharge by 15°C,
affecting marine life and fisheries.

The Facts:

(@) The generation of electricity using steam from fossil fuels like coal, gas, oil etc. and
biomass, etc. involves condensing of steam in a power condenser, which requires
cooling water. In a similar manner, the generation of electricity from nuclear source
also uses steam and thus needs cooling water. There is ‘nothing unusual’ or different in
a nuclear power plant in this regard compared to other electricity generating
technologies, like coal, gas, oil, etc.

(b) Ships, submarines and motorboats also use the seawater for cooling their engines. The
discharge-water temperature from these vessels is very high, much higher than that of
the discharge cooling water from the power plants.

(c) The cooling water temperature observed at the outlet of the power plant condenser is
slightly higher than the ambient temperature of the water, which is, in fact, lowered at
the discharge point by employing systems/engineering solutions so as to be within the
limit stipulated by the Ministry of Environment & Forests (MoEF). The effect of this
discharge water on the marine life has been studied extensively and validated. Based
on these thermo-ecological studies, Ministry of Environment & Forests (MoEF) has
stipulated as follows:
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The discharge canal and mixing zone at A catch of fish and prawns at kalpakkam
Kalpakkam
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Quote:

“The thermal power plants using sea water should adopt suitable system to reduce
water temperature at the final discharge point so that the resultant rise in temperature
of receiving water does not exceed 7°C over and above the ambient temperature of the
receiving water bodies.”

Unquote:

Experience at the existing coastal nuclear power plant sites has also not shown any
adverse effects on marine life. A Department of Atomic Energy-Board of Research in Nuclear
Sciences (DAE-BRNS) Thermo-ecology study, was carried out with several experts
from institutions like NIO, CECRI and universities at Kalpakkam, Kaiga & Kudankulam.
These studies also has not indicated any adverse effect on marine ecology near
nuclear power plant sites. Marine ecology studies at Jaitapur have been carried out by the
College of Fisheries, Ratnagiri.

However, for Jaitapur project, MoEF has, in its clearance, further restricted the temperature
rise to 5°C. Detailed scientific studies have been conducted on thermo-ecological aspects of
discharge dispersion. The temperature of the water body increases above the ambient
temperature by up to 5°C in a very small area of just about “a quarter” of one square-kilometer
(about 0.28 sg.km) around the mixing point, and that too not deep beneath. To keep things in
correct perspective, this is indeed a very small area compared to the size of the water body (the
sea). It may also be noted that the temperature of the water body in bulk always remains the
same. Thus, there is no adverse effect on the marine life or fisheries around the site.

The discharge canal and mixing zone at A catch of fish and prawns at kalpakkam
Kalpakkam

Misconception 5: The acquisition of land and setting up of the Jaitapur Nuclear Power Project
will affect the livelihood of the project-affected families (PAFs).

The Facts:

(@)

The setting up of Jaitapur Nuclear Power Project will create direct employment to
eligible persons as per the stipulated norms, with preference for those from project
affected families. The employment will also be generated for several people from the
surrounding areas, during construction and thereafter in operation of the plant. In
addition, business opportunity in terms of supply of goods and services to supportthe  plant
personnel and their families, contractors, etc. will also be generated. This will
result in economic prosperity of the people in the vicinity, as has been evidenced at all
the other nuclear power plant sites in the country. Considering that a nuclear power
park of 10,000 MW, at Jaitapur Site, with 6 EPR units of 1650 MW each is to be
implemented in twin-unit construction mode in a phased manner from now onwards
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Facts on Nuclear power Plants Density
Sr. No Country/State Area (Km2) Number of reactors
operation | construction | Shutdown
1 Maharashtra 307,690 * 4 0 0
2 France 643,427 * 58 1 12
3 Korea (South) 98,480 * 21 5 0
4 Japan 377,923 * 54 2 6

* Sources  http://www.mapsofindia.com/maps/maharashtra/maharashtra-factsheet.htm-Maharashtra
http://www.nationsencyclopedia.com/economies/Asia-and-the-Pacific/Korea-South.html- South Korea
http://www.matsuricuracao.com/index.php?option=com_content&view=article&id=99&Itemid=37-Japan
http://www.indexmundi.com/france/area.html - France




and operation of these plants would be for another about 60 years, this will provide
opportunity for a continued livelihood to local population over a long term.
(b) Rehabilitation and Resettlement (R&R)

An agreement on the R&R of the project-affected families has been concluded
between NPCIL and the Maharashtra State Government. In addition to the
compensation already paid for the land acquired, it envisages additional
compensation for land and assets acquired to be arrived at by a committee of
representatives of land owners and NPCIL, chaired by the District Collector. The
comprehensive package provides for construction, up-grading and maintenance of
civic amenities in affected villages, provision of employment/one-time compensation
in lieu of employment, priority to project-affected persons (PAPs) in contracts,
provision of appropriate training, provision of rehabilitation grants and pensions to
vulnerable sections.

Misconception 6: Jaitapur is ten times the Chernobyl size and thus unsafe.
The Facts:

(@) Chernobyl accident happened in the year 1986, about 25 years ago. That plant was of a
“1950s” vintage design that had no containment structure enclosing the reactor core to
prevent release of radioactivity, and had little in terms of engineered safety features.
The reactor also employed graphite as moderator, contrary to water/heavy water in
most of the modern reactors. The graphite caught fire, leading to explosion in the
reactor core and release of radioactivity. Nuclear power plant designs have evolved
ever since, employing proven reactivity control systems, diverse and redundant safety
systems, “double containment” reactor building and several other advanced features,
in line with the philosophy of defence-in-depth principle, thus assuring highest level
of safety. The nuclear power reactors to be set up at Jaitapur, the EPRs (termed as
Generation 11+ nuclear power reactors) are state-of-the-art in terms of safety. A
Chernobyl type of accident is just not likely in case of these reactors.

(b) The safety of each individual reactor and system is ensured and there is no bearing of
multiple units or unit size on safety. There are several sites in the world with multiple
reactors of large size in operation with highest standards of safety.

(c) Also, when we consider countries like Japan, France, South Korea and several others,
we can clearly see that these countries have a far greater density of nuclear power
plants relative to the geographical sizes of these nations, many of which are smaller in
size than the state of Maharashtra and yet have many times more number of nuclear
power plants. France, for example, has 58 nuclear power plants operating, producing
close to 80 percent of the total electricity produced. This goes to show reassuringly
that even far greater density of nuclear power production capacity distributed in
smallest geographical areas has no adverse effect on either environment or

population.
Facts on Nuclear power Plants Density
Sr. No Country/State Area (Km2) Number of reactors
operation | construction | Shutdown

1 Maharashtra 307,690 * 4 0 0
2 France 643,427 * 58 1 12
3 Korea (South) 98,480 * 21 5 0
4 Japan 377,923 * 54 2 6

*: Sources  http://www.mapsofindia.com/maps/maharashtra/maharashtra-factsheet.htm-Maharashtra
http://www.nationsencyclopedia.com/economies/Asia-and-the-Pacific/Korea-South.html- South Korea
http://www.matsuricuracao.com/index.php?option=com_content&view=article&id=99&Itemid=37-Japan
http://www.indexmundi.com/france/area.html - France
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(d) It is pertinent to mention in India there has not been any nuclear accident in any of the
plants in over 326 reactor-years of operation. Globally, commercial nuclear power has
registered over 14,000 reactor-years of safe and reliable operation so far, Chernobyl
being an exception. There are 441 nuclear reactors operating globally and there has
not been any nuclear accident world over in the last 25 years, after Chernobyl.

Misconception 7: The reactors to be set up at Jaitapur are untested, hence their safety and
performanceis not known.

The Facts:

(@) The commercial nuclear power technologies came into existence in 1956 with the

start of generation from Calder Hall in the UK. Since then, nuclear power reactors
based on different technologies, like Pressurised Heavy Water Reactors (PHWRS),
Pressurised Water Reactors (PWRs), Boiling Water Reactors (BWRs), etc. have been
developed. Currently, 441 nuclear power reactors are in operation, of which 269 are
PWRs. The technology development is an evolutionary process; the newer designs
are evolved based on the operation feedback of their predecessors. The objective in
design improvements is always to enhance safety by employing latest, state-of-the-art
features. The earlier designs of nuclear power plants were safe; their current
evolutions have more advanced safety features.
In India, the research reactors APSARA in 1956 and CIRUS in 1960 were set up in the
beginning, which provided gainful experience in safe operation of nuclear power
plants. This was followed by setting up of commercial nuclear power reactors of
200/220 MW, TAPS 1&2 (1969)/RAPS 1 (1973). Based on the operating experience
of RAPS 1&2, a series of 220-MW reactors have been set up in the country. In 1990s,
based on the experienced gained from these, the 540-MW PHWR at TAPS-3&4 was
evolved. Similarly, the present 700-MW PHWR has also been evolved from the 540
MW PHWRs that are operating satisfactorily.

(b) The reactors planned to be set up at Jaitapur are EPRs (European Pressurised Reactor)
of 1650-MW capacity, developed by Areva of France. These are of evolutionary
design. They are evolved from the French N4 (in operation at Chooz and Civaux 1&2)
and German KONVOI reactors (in operation at Neckarwestheim, Isar and Emsland),
which have demonstrated excellent performance. The design of EPRs have used the
operational feedback of French and other PWRs in operation and incorporated
advanced safety features.

(c) Several EPRs are under construction in Finland, France and China. Thus, these are not
some experimental reactors or reactors of radical or revolutionary design which are
yet to be tested, but of a design evolved from well-proven reactors.

Misconception 8: The radiation from the plant would affect the environment around it,
including crops, fruit trees, vegetation, etc.

The Facts:

(a) The inherent safety features of nuclear power plants and engineered safety systems employing
proven reactivity control systems, diverse and redundant safety systems, “double containment”
reactor building and several other advanced features, in line with the philosophy of defence-in-
depth principle, thus assuring highest level of safety, ensure that there is no release of radioactivity
into the environment. The radiation from nuclear power plants to the environment is so little and
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(d)

insignificant that it is only a mere
fraction of the natural background Average dose from NPPs at 1.6 km
radiation present everywhere - (2003-2009) 20
emanating from natural sources like 2500
cosmic radiation, radiation from L2000
soil and rocks, and even from the
bricks and concrete in every home. 1000
For instance, against an existing 1o
13.3 26.37 13.48 1.11 1.67 1.17
average natural background 500
radiation level of 2400 micro | - E——————————— \
Slevert, the radlatlon from the TAPS RAPS MAPS NAPS KAPS KGS iflnllll:} Nat Bkg.
existing nuclear power plants over
many years have varied from 1.11 to
26.37 micro Sievert ranging from 0.05% to 1% only. So,you can see that actually ‘Mother
Nature’ bombards us with much greater radiation everyday on each of us!
The radiation levels have also been a small fraction of the limit of 1000 micro Sievert
set by Atomic Energy Regulatory Board (AERB). Nuclear power in India has an
enviable track record of safety in over 326 reactor- years of operation.
The radiation from nuclear power plants is thus very small and indistinguishable from
the natural background radiation. However, as a measure of abundant caution, the
radioactivity in environmental matrices, like air, water, soil, vegetation, crops, fish,
milk, etc. are continuously monitored in an area 30 km around the plant and compared
with the baseline data established before completion of the project. The continuous
monitoring of environmental matrices at the operating nuclear power plant sites in the
country, has not shown any significant departure from the baseline data.
An elaborate environmental survey program around each NPP site is carried out by the
Health Physics Units (HPUs) and the Environmental Survey Laboratories (ESLs) of
Bhabha Atomic Research Centre (BARC). The basic objective of the environmental
monitoring and surveillance program is to assess the radiological impact under all
states of the NPP and demonstrate compliance with the radiation exposure limits set
for the members of the public by the AERB. This is achieved by carrying out a
radiological surveillance of the environment by professionals of the ESLs. The HPUs
and ESLs are part of the BARC and are independent utilities. They provide the
regulatory body with periodic reports on radiological conditions of the NPPs and the
results of environmental surveillance. The ESL is established several years before
operation of an NPP. Extensive surveys are carried out around each nuclear power
station to collect data on the dietary intake. During the preoperational phase, the
annual intake of cereals, pulses, vegetables, fish, meat, eggs and milk are established
by direct survey. Elaborate studies of the topography of the site, land use pattern and
population distributions are carried out systematically during the preoperational
phase. Also, a detailed epidemiological survey of the population is carried out in the
preoperational phase. This is carried out by a neutral agency like the Tata Memorial
Hospital or any closely located University Medical College. Along with the
topographical and dietary studies, the ESL also carries out the work of establishing the
preoperational background radiation levels. Extensive micrometeorological data
such as wind speed and wind direction, temperature and rain fall are collected for a
few years to identify the worst sector and critical population. The ESL continues its
monitoring and surveillance program during the operation phase of the NPP.
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(e) As evidenced in each of the above clarifications, there are no ill effects observed,
associated with the operation of nuclear power plants , which is not surprising at all .
This is because the nuclear power plants actually do not add any significant radiation
to the naturally existing background radiation. There has not been any adverse effect
of radiation on the agriculture, flora and fauna around the operating nuclear power
plants as testified by 41 years of operation of nuclear power plants in the country.
A visit to the surrounding area of the nuclear power plants shows the healthy crops
being cultivated in the areas adjoining the nuclear power plants without any adverse
effect. The same fact is also evident globally in the countries where a large number of
nuclear plants have been operating for even longer periods.
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Misconception 9: Jaitapur is in Seismic Zone IV and thus earthquake-prone and unsafe.
The Facts:

(@) The different regions in the country are categorized in Seismic Zones Il to V

depending on the severity and frequency of earthquake damaging potential. Nuclear
power plants can be set in any zone by having suitable design features and provisions.
It must also be brought out that there are nuclear power plants located in some of the
most earthquake-prone zones of the earth, like Japan (54 reactors are under operation
currently) and the west coast of the USA (10 reactors are under operation in this part of USA
currently). These reactors have been designed to withstand earthquakes and
have testified the design by withstanding many severe earthquakes already. And thus
the adage: Nuclear power plants are the safest places to be during an earthquake.
Further, nuclear power plant structures, systems and equipment are designed and
gualified for a maximum possible earthquake at the site. This has been amply
demonstrated as Kakrapar Atomic Power Station (KAPS) kept operating during the Bhuj
earthquake, which was quite devastating to the town of Bhuj in the nearby Kutch.
Narora Atomic Power Station (NAPS) located in Zone IV have withstood several
hundred tremors in the last two decades since its commencement of operation in 1989.
All nuclear power plants in the country have operated safely during earthquakes.

(b) The details of seismic zones and their classification globally vis-a-vis Indian
classificationisas follows:

Zone Expected Peak Ground Acceleration (PGA) with Equivalent seismic
(As per world seismic 10% probability of exceedance in 50 years, zone of India
hazard map) i.e., 475-year return period
| 0.00-0.02¢g -
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\% 0.16-0.24¢ 11
VI 0.24-0.32¢g v
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VIl 0.40-0.48g -
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(c) Thedetails of seismic zones and their hazard potential, is as follows:
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(3) eI AUSST Tehed e HYehd FuIaHT Hifach W T :

Country Name NPP sites/units Seismic Zone Hazard Level
(as per World Seismic Hazard Map)

Japan 54 units VI & VIl High
USA 7 units | Low
87 units i Low

4 units \Y Moderate
10 units VII High
China 7 units | Low
5 units I Low
9 units i Low

4 units v Moderate
1 unit VI High
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Seismic Zone

Tarapur
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(d) The details of seismic zones of nuclear power plants in some countries are as follows:

Country Name NPP sites/units Seismic Zone Hazard Level
(as per World Seismic Hazard Map)

Japan 54 units VI & VIl High
USA 7 units | Low
87 units Il Low

4 units \% Moderate
10 units VIl High
China 7 units | Low
5 units 1 Low
9 units Il Low

4 units v Moderate
1 unit VI High

(e) The site at Jaitapur is located in seismic
zone Ill as per the Indian Standard IS |
1893 (2002), and not in seismic zone 1V |
as is being talked about by a section of |
opponents of this plant. Seismicity is
one of the key criteria in site selection
(siting) for nuclear power plants.
Jaitapur site meets the requirements for F‘
siting as stipulated in the Atomic
Energy Regulatory Board’s code on
safety in nuclear power plant siting,
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including absence of any capable faults . 3 :1
within 5 km. The Jaitapur project site il
actually has much greater safety "-.}L.--";?‘-_ R .

margins in this regard as there is no — : S
capable fault within 30 km. The Indian : 3
nuclear power plants have been located izt pii;

in zones II, Il and IV. Thus, the site is ==
safe and engineerable from seismic
criteria.
The existing nuclear power plant sites in the country are located in Zones I, 111 & 1V as shown
below:
Site Seismic Zone
Tarapur Il
Rawatbhata I
Kalpakkam I
Narora A\
Kakrapar 11
Kaiga Il
Kudankulam I
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