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―Nuclear power generation does not occur in a vacuum. 

Exposure to the outside world can bring dangers such as 

hurricanes, earthquakes, fires, tsunamis and volcanoes. 

With safety the first priority for nuclear plants, it is incumbent 

upon nuclear installation designers and builders to prepare 

for the worst that nature can bring to bear.‖ 

 

Dana Sacchetti,  

“Earth, Wind and Fire :Preparing nuclear power plants for nature‟s fury” 

 IAEA Bulletin, vol 50, 1, 
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Executive Summary 

 

On the talks of Haripur in West Bengal being another nuclear plant to use Russian reactors, Kadakin 

(the Russia’s Ambassador) said it was not a concrete proposal and just a name that came up for 

discussion. “Considering that Haripur was geologically much worse than Koodankulam,… India had 

agreed to suggest new site.  …. We are ready to build. Where it will be convenient, it is India's 

choice not Russian choice."1 

 

Geology, Oceonography 

 

In our position paper dated 15 Dec 2012 on the geology and oceanography, the following issues were raised: 
1. Presence of signatures of volcanism in the past at the reactor site and the neighborhood in the 

form of Carbonatite and basalt dyke swarms and plugs which were ignored or not mentioned in 

site related documents available in the public domain. 

2. Evidence of mantle upwelling and crustal thinning in the land around the reactor campus and also 

in the Gulf of Mannar 

3. Highest crustal heat flow in South India in Nagercoil as an evidence of volcanism 

4. Four instances of small volume volcanic eruptions since 1998 within 75 km radius of KKNPP 

5. Karst formation during the past three years at three locations Maruthankulam, Radhapuram and 

Pannayarkulam within 25 km radius of KKNPP  

6. Potential of near field tsunami from slumps and faults in and near the Gulf of Mannar 

7. Shoreline Instability 

8. Possibility of dry intake due to sea withdrawal, a new phenomenon observed in Southern Tamil 

Nadu coast since 2004 

Our presentation was based on 47 journal articles and seminar presentations, all on Kudankulam and Gulf of 
Mannar published between the years 1966 and 2011.  In spite of large number of studies on the above 
features, NPCIL has unfortunately not looked into any of these before or during the construction of the two 
1000 MW(e) reactors.   The Expert Committee of the Government of India (EC-GoI) in its report dated 31 Jan 
2012 agrees that all these issues are in fact true. At the same they reassure that none of these is serious 
enough to have any impact on the safety of the reactors.  This assumption is a subjective one, not based on 
scientific scrutiny. In order to prove their view, the EC-GoI has denied the existence of all the studies that do not 
fit into their assumption.  Year of publication and other details of some of the studies they had referred to are 
wrong and grossly misquoted. 

                                                 
1
 http://www.rusembassy.in/index.php? downloaded on 25 December 2011 
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The observations of EC-GoI in its 31 January 2012 report are in fact the very first written official statements of 
the NPCIL on the issues of volcanism, karst, tsunami and shoreline stability with respect to the Kudankulam site. 
A detailed reading of these observations help us to understand the poor quality of the studies so far conducted 
by NPCIL with regard to KKNPP safety. It only proves once again the observation made by Prof.Boominathan of 
IIT Chennai in his 2004 paper2on the substandard nature of the studies conducted by NPCIL at the Kudankulam 
site.It also helps us to understand the real problems that KKNPP may have to face in its future because of the 
neglect of certain basic studies by NPCIL. 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 
2
A. Boominathan, Seismic site characterization for nuclear structures and power plants, Current 

Science, Vol. 87, No. 10, 25 November 2004. 
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Volcanism: 
I) Carbonatite, Basalt dykes & Swarms of Kudankulamregion: 

 

“The occurrence of Carbonatite dykes was reported about 2km south of Kudankulam (8.110N,77.430E) 
by Ramasamy (1996). Except this report no such features are reported by any other authors in the 
region. Subsequently Altrin‐Armstrong studied extensively about the Kudankulam Formations and 
anumber of papers were published. Carbonate rocks of sedimentary origin is mapped around 
theKudankulam. Stratigraphy as well as detailed geological map had been appended 
(Altrin‐Armstrong etal., 2001, 2003, 2004, 2009). However, no mention of the carbonatite dykes was 
made in thesepublications. The papers where the carbonatite dykes were mentioned were also not 
referred in the subsequent works.”(P-50) 
 
“From description of the features of dykes, volcanic plugs observed in the Kudankulam region 
(Ramasamy, 1996)3 shows these are very insignificant features in this region. The length of 
carbonatite dyke rocks varies upto 100m and their width varies from less than 0.10m to 2m. The 

carbonatite dykes of number cannot be termed as swarm”. (p-51)4 
 
This statement reveals the following: 
 

1) NPCIL has so far not conducted any study of these dykes or dyke swarms. Had it conducted such a 

study, it would have quoted the results from its own study.  

2) The expert committee report tries to undermine Ramasamy (1996)’sfindingsby stating no study has 

reported their presence ever since, or quoted that paper, without actually reviewing the available 

scientific literature on this topic. 

3) The EG – GoIhas not consulted field geologists who had done field work in the area, before writing 

their report.  

4) Research papers are misquoted throughout the EG Report.  

 

A detailed survey of the scientific literature on this topic reveals that these observations made by 
the expert committee regarding the presence of Carbonatite Dykes/Swarms in the Kudankulam area 
in general and Ramasamy (1996) paper in particular are not true. In fact many studies have 
considered Ramasamy (1996) findings as important and significant. 
 
It should be noted that NPCIL or scientists related to NPCIL have not quoted or questioned 
Ramasamy (1987,1988,1995,1996)’s5 findingsanywhere in their publications so far.They were either 

                                                 
3Ramasamy (1996), “Carbonatite dykes from Kudangulam area, near Cape Comorin, Tamil Nadu”, Jour. 
Geol. Soc. India, Vol.48, pp.221‐226. 
4
 Expert Group constituted by GoI, “Supplementary Report on Safety of Kudankulam Nuclear Power Project and Impact of 

its operations on surroundings”, 31 January 2012  
5
Ramaswamy R 1987, ”Reactivation of Eastern ghatpaleorift system during tertiary and other 

periods‖, Proc. In Nat. Sem. On Tertiary orogeny, Banaras hinduUniversity, Varanasi, 107-127  

Ramaswamy R 1991. ”Occurrence of Soda-trachyte near Kudangulam village, Tamilnadu‖, Current 

Sci.,61, 401- 402  
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ignorant or evasive and reluctant to study this phenomenon. It was only after the PMANE expert 
committee report submitted to GoI and Tamil Nadu Government on 15 December 20116 had cited 
these papers, NPCIL has taken note of them and has responded. This response would have been 
welcome if it had been published in peer reviewed science journals at an earlier date. It is necessary 
to note that Ramasamy (1987, 1988, 1995and 1996) wereeither read or published in highly 
reputedscience seminars or inpeer reviewed science journals and have not received any objection 
about their credibility from the scientific community so far.  
 
S.Ramasamy and J.ArmstrongAltrin Sam in their paper titled “Inferences on Rhodoids from Neogene 
Carbonates of Kudankulam, Tamil Nadu”, published in Journal Geological Society of India Vol.52, 
Sept.1998, pp 341-344 have the following observations to make: 
 

“The study area comprises of basement faults resulting in upthrowing submerged fault blocks 
as shown in the block diagram. This upliftment has created a carbonate bank over which algal 
crusts and rhodoids have developed... The beach profiles between Kudankulam and Manappad 
are steep and near Manappadthe profile is conspicuously steep and rhodoids found many 
meters above the MSL. This again corroborates that Neogeneneotectonic activity played a 
significant role in the development of algal limestones. Carbonatite dykes (Ramasamy, 1996), 
coastal ridges, raised sand dune pockets and enrichment of placer deposits along the coast 
support that coastal geomorphology is influenced by basement tectonics.”7 (p-333,334)  

 

M.Sc. dissertation by M.G.Shahin of University of Trivandrum in 2001 has Dyke Swarms of the 

RadhapuramTaluk as its object of study.8 

 

A paper titled by BijuLonghinos and Rama Sarma, written in 2001
9
, describes thecarbonatite dykes of 

Kudankulamin detail: 

“Field observations indicate a lithological heterogeneity, especially along the ridge and down 

south. Charnockite, a rock produced at high pressure and temperature and common throughout South 

India, is associated with Carbonatite and Basalt, products of magmatic cooling. Carbonatites, rich in 

igneous carbonates, occur as patches, while Basalt cuts the Charnockite as dykes. During the field 

study fourteen dykes were discovered. The rough parallelism exhibited by these dykes designate 

them as a swarm . The thickness of these dykes varies from a few centimeters to as much as three 

meters. A dyke has been traced for a length of two hundred meters. The thick younger sedimentary 

cover (Limestone, Sandstone and Kanker) hampers the measurement of the lateral dimension of these 

intrusives. Available dimensions of these dykes indicate an unconfined extensional behaviour. 

The foliation of the country rock has a general trend, striking N120° and dipping 30° towards 

Northeast. In many outcrops the trend of foliation is not clear, due to thorough fractures/ joints. Major 

                                                                                                                                                                        

Ramaswamy, R 1995. ”Occurance of olivine Tephorote and carbonate Tepharite in Kudangulam area, 

near Cape Comorin, Tamilnadu, India‖, Journ.Geol.Soc. India, 45, 331-333 
6
 “Report of the People‟s Movement Against Nuclear Energy (PMANE) Expert Committee on Safety, Feasibility and 

Alternatives to Kudankulam Nuclear Power Plant”, 12 December 2011 
7
S.Ramasamy, J.ArmstrongAltrin San, “Inferences on Rhodoids from Neogene Carbonates of Kudankulam, Tamil Nadu”, 

Journal Geol.Soc.India, Vol 52, Sept 1998, p-344 
8Shahin, M.G. (2001) Coastal Ridge and Dyke Swarm in RadhapuramTaluk, Tirunelveli, TamilNadu- a geological 
appraisal. (M.Sc. dissertation) 
9
BijuLonghinos and Rama Sarma,“ Seismo-Tectonic Signatures in and around Kudankulam, TirunelveliDistrict,Tamil 

Nadu”, 2001  
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joints that cut the region are given in the Table 1. The joints striking N 180° and N 90° with vertical dip 

are the master joints. They are closely associated with the intrusions of dykes. Table 2 gives the trend of 

dykes exposed in the nulla and road cuttings. 

The fractures can be linked with the dykes in many ways. Some are pre-injection. some are syn 

injection and some are post injection of the magma. The older fractures would be confined to limited 

area into which the magma quietly wells up, while the syn-injection fractures are extension fractures 

opened up by tensional forces exerted by the magma reservoir and that it may propagate itself very 

rapidly, filled with dykes forming a swarm. Usually such dykes occupy fractures that form perpendicular 

to the least principal stress axis. The major joints of Kudankulam are syn-injection of the magma along 

a lineament, resulting in a dyke swarm.” 

 

In addition to the Carbonatitedykes,Basalt Dykes and Dyke Swarms have been found in 

theKudankulam area. A paper presented at LASI 4 Conference on 22-26 September 2010 gives the 

findings on these dyke swarms
10

: 

“The area in and around Kudangulam, where India's largest nuclear power complex is being 

built, has an unique geology compared to the rest of the south-east coast of India. The terrain is 

transected by mafic bodies cutting into the granulite grade of metamorphic rocks and are 

overlain by limestones, kanker and Pleistocene sand bodies. The mafic bodies intrude into the 

country rock as plugs and rarely as dykes towards the west, while they acquire the form of 

dyke swarm towards the east, in the region.Despite the noted occurrence and structural 

characteristics, their importance in understanding the upper continental characteristics in 

and around Kudangulam and the Gulf of Mannar (a deep water body located towards the 

east) has not yet received detailed attention. Ramaswamy (1987,1991,1995) and 

Ramaswamy (1993) have reported carbonatites and associated rocks with a few evidences of 

late Cenozoic volcano-tectonic deformation in Kudangulam…The configuration of sub 

volcanic intrusives in and around Kudangulam, deems a horst-graben structure criss-crossing 

the E-W trend of the coast. We suggest the presence of an anomalous body at a depth of 110-

200m, whose surface expressions are marked by these sub-volcanic bodies. They have bisected 

the near surface crust in the form of plugs to the west and in the form of dyke swarms to 

the east, indicating severe crustal dilation to the east.” 

 

This paper is misquoted throughout the EG Report as a paper published in the year 1993, when 

in fact it is as recent as September 2010. 

 

The EG – GoIhas not consulted anyone who has done field work over there before writing their report. 

When they are negating the report of mafic dykes in this terrain, the geologists who have worked over 

there can physically verify and show the presence of these dykes and their exact location in field where 

they cut the country rock (within the NPCIL compound).The extension of same body can be seen in 

remaining regions too. Therefore the claim made in the EG-GoI‟s 31 January 2012 report is FALSE.  

 

The relationship of dykes to the safety of the nuclear reactors can be understood from the following 

observation made in a recent IAEA Safety Standards Manual.
11

 

                                                 
10

BijuLonghinos, Anand S P,andMitaRajaram, “Physical Geology of Subvolcanic Systems : Laccolith,Sills and Dykes”, 

LASI 4 Conference, Moab and Mount Hillers, Utah,USA, (22-26 September 2010) 
11 IAEA, “Volcanic Hazards in Site Evaluation forNuclear Installations”,May 2011 (DS 405 Rev 11) 
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“Volcanic activity or igneous intrusions, such as dykes, may change groundwater flow 

patterns and cause fluctuations in the depth of the water table. Unexpected discharges of water 

and mud from the interior of volcano edifices and unrelatedto rainfall can occur. These 

discharges generate lahars that are attributed to the disturbance ofthe hydrothermal or 

groundwater system by volcanic intrusions. Magma intrusions also cantrigger explosions in 

the hydrothermal system. Changes in the groundwater system may causesubsidence in 

karst terrains.” (p-74,75) 

 

Published and unpublished literature on the Carbonatiteand mafic dykes and Swarmsin the 

Kudankulam area indicate their presence and their significance in the local geology. May 2011 

IAEA safety manual on Volcano Hazard talks about their importance in relation to the reactor 

safety. However, NPCIL has so far ignored all these studies. It has also not tried to study these 

structures. It has also not bothered to consult the field geologists who have undertaken these 

studies independently in the past. The expert committee of GoI should have taken note of all 

these. Instead of recommending NPCIL to undertake a detailed study of this issue, it is really 

unfortunate that the EG-GoIhas tried to underplay the significance of these structures. This 

questions the scientific credibility of the EG-GoI’s report. 

 

The carbonatite and mafic dykes and swarms in the Kudankulam area have a direct bearing on 

the safety of KKNPP. Hence this issue needs to be resolved by a panel of independent and 

eminent geologists before any decision is made on KKNPP. 

 

II) Crustal Thinning and Mantle Upwelling: 

 

“Studies carried out to ascertain the crustal thickness in peninsular India through Deep SeismicStudies 
(NGRI) as well as gravity magnetic data (ONGC, NGRI) and crustal thinning of about 2 to 3 kmfrom the 
average crustal thickness of about 35‐40 km was reported along the east coast and adjoiningregions 
in Gulf of Mannar (Balakrishnan et al., 2009).”(p-52) 
 
“The upwelling by this amount of 3 to 4km fromdepths of 35‐40km is implied by the term crustal 
thinning. Hence inference of volcanic activity due tothin crust in this region in terms of the presence of 
intrusions upto 200m depth events is not a correctproposition. The suggestion that these intrusives are 
due to this crustal thinning is not well founded.The age of these intrusives can be dated back to the 
cretaceous age (Radhakrishna et al., 1994).Hence they are older.” (p-52)12 
 
NPCIL has not conducted any study in the last 24 years to understand the structure of sub volcanic 
intrusives at the Kudankulam site. It has also not discussed so far about the research works that deal 
with mantle upwelling and crustal thinning for the Kudankulam site and its adjoining areas and also 
for Gulf of Mannar sea bed.  Thus it does not have any idea about the extent of thinning that the crust 
has been subjected to because of these intrusives at the Kudankulam site and the areas around. 
 
A research paper published in 2010 by LaxmidharBehra of NGRI, Hyderabad states13 beyond doubt the 
                                                 
12EG-GoI Report 31 January 2012 
13LaxmidharBehera, “Tomographic imaging of the crust toward south of southern granulite 
terrain (SGT), India and its geodynamic implications”, 8th Biennial International Conference and Exposition on Petroleum 
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presence of mantle upwelling and crustal thinning south of the Achankovil shear zone. Since mantle 
upwelling and crustal thinning are the general phenomenae of this region, it is necessary to study 
them. This becomes especially important after the study by GRK.Murty in 199414 had proved the 
presence of mantle upwelling and crustal thinning at the Gulf of Mannar sea bed.  
 
The knowledge about mantle upwelling and crustal thinning will have a great bearing on the safety of 
KKNPP. The discussion on such an important topic has been initiated singularly because of PMANE 
expert group citing the related research works.It is after this initiation by the PMANE expert group, 
the EG-GoI (Expert Group – Govt of India) has taken it up for discussion. 
 
While the EG-GoI has taken note of this phenomenon and has quoted Balakrishnan et al.’s paper15, it 
has not realized the importance of GRK Murty et al ( 1994) and BijuLonghinos et al’s 201016seminal 
papers on this subject.It refuses to acknowledge the presence of mantle upwelling and crustal 
thinning at the regional level i.e., at the Kudankulam site and at the adjoining Gulf of Mannar sea bed. 
 
Magnetic Survey by GRK Murty et al conducted at the GoM sea bed and the Ground Magnetic Survey 
conducted at the Kudankulam region by Biju et al., have revealed that there is extreme mantle 
upwelling to the extent of 5 kilo meters and 200 meters at a few places below the surface respectively.  
 
Had the NPCIL known this beforehand, it would not have allowed surface limestone mining that 
reduces the already thinned out crust’s thickness further at and near the KKNPP site. As it did not 
possess this knowledge, it has continued to allow lime stone mining by India Cements till recently. 
Added to this, the tendency of the area for Karst formation complicates the whole issue. And NPCIL 
has not assessed till today the possibility of Karst formation for the region. 
 
EG-GoI has failed to understand the multiple safety issues related with the lack of this specific 
knowledge. It has wrongly perceived that PMANE expert group is using this argument of mantle 
upwelling and crustal thinning to bolster its argument in support of volcanism in the area. However, it 
needs to be stated here that PMANE expert group sees this issue of crustal thinning from the angle of 
the possibility of subsidence at the site. 
 
 Hence a detailed Ground Magnetic Survey of the KKNPP site is very much necessary to confirm or 
disprove the findings of Biju et al’s findings presented in their September 2010 paper. It is rather 
unfortunate that the EG-GoI has not recommended NPCIL to undertake such a study. 
 
 
 

                                                                                                                                                                        
Geophysics 
14G.R.K. MURTY, Y. SATYANARAYANA AND T, PRADEEP KUMAR " Magnetic Profile Across Gulf of Mannar", JOURNAL 
GEOLOGICAL SOCIETY OF INDIA, Vol.44 , Oct. 1994, pp.443-449 
15Balakrishnan, T.S., Unnikrishnan, P. and Murthy, A.V.S, The Tectonic Map of India and contiguous 
areas”, J. Geol. Soc. India, Vol. 74, 2009,pp-158-170 
16BijuLonghinos, K.S.Anand, MitaRajaram,“Sub-volcanic intrusives of Kudamkulam, India -a ground magnetic 
characterization of sub-surface structure”, Lasi 4 Conference, Physical Geology of Sub Volcanic Systems: Lacoliths, Sills and 
Dykes, Moab and Mount Hillers, (Utah USA), 22-26 September 2010 
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III) Fractures acting as conduits of basic intrusion : 
 

“The basement configuration as reflected from the magnetic studies indicate NW‐ SE trending 
linearsmay be representing the already existing fractures which were under reactivation. These 
fractures were conduits for the basic intrusives which are very common phenomena in Peninsular 
India. The interpretation of such small scale studies as due to regional features as drawn in the 
conclusions in the paper may not be proper/correct.”(p-52)17 
 
Two conclusions can be made from the above observation:  
 

1. EG-GoI agrees that there are basic sub volcanic intrusives at the Kudankulam site. 
2. It does not want the results of the site specific ground magnetic survey to be interpreted as the result 

of regional features.  

 
EG-GoI accepts here for the first time that there are basic sub volcanic intrusives at the Kudankulam 
site. However, itdemands that the findings of the ground magnetic survey by Biju et al., (2010) should 
not be interpreted as representing the region itself. It demands that the results should be considered 
local and not regional. But this can only be settled by a thorough ground magnetic survey of the 
region itself. NPCIL should undertake both a site specific and a regional Ground Magnetic Survey like 
the many studies conducted at the Yucca Nuclear Waste Repository Site of USA, before deciding to get 
the permission from the regulators to commission KKNPP. 
 

IV) Heat flow near Nagarcoil 
 

 

― As per studies by Sukanta Roy, the garnet‐biotite gneisses constitute the major rock formationof the 
Khondalite suite between Achankoil (AKL) and Trivandrum in Kerala (Roy et al 2007). Radioelemental 
abundances in these rocks yield a mean heat production of 7±4 (s.d.) mW m‐3, the highestamong all 
rock types of the gneiss‐granulite province (SGP) of southern India. In the KKB (south of theAKL), 
heat flow determined in the middle of the Nagarcoilcharnockite massif is 58 mW m‐3, the highestso 
far observed in the entire gneiss‐granulite province of south India. The high heat flow value has 
notbeen correlated with volcanic activity or emplacement of mantle originating intrusives (Roy et al, 
2007).It is to be noted that there is a syenite plutonic body existing near Putteti, in the vicinity of 
Nagarcoil(Miyazaki and Santosh 2005). The high thermal gradient may be due to the presence of 
radioactive minerals in the syenite rock. Hence the high thermal gradient observed in the region 
around Nagarcoil is not reflecting any volcanic activity. Moreover the high gradient was not 
connected with any mantle upwelling or crustal thinning by Roy (2007).”( p- 53)18 
 
EG-GoI’s view about the non-volcanic reasons for Nagacoil having highest sub surface heat flow is only 
a hypothesis that requires proof.  
 
Volcanic reasons are more plausible for the same. For example, field studies conducted recently at 
MaruthuvaMalai which is located within 10 kilometers east of Nagarcoilhas revealed extensive 

                                                 
17EG-GoI Report 31 January 2012 
18EG-GoI Report 31 January 2012 
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presence of subvolcanic dyke intrusions.Pre-Cambrian Syenites at Putteti  (near Marthandam) located 

at about 30 km west of Nagarcoil are much farther than these MaruthuvaMalaidykes. So, it is highly 
probable that these dyke intrusions are to be the reasons for the increased sub surface heat flow 
found at Nagarcoil. 
 
NPCIL should conduct studies that would prove or disprove any one of the above hypotheses before it 
asks the regulators the necessary permission to commission KKNPP.   
 

V) Comparison with Yucca Mountain range nuclear repository 
 

―Such huge volume of volcanic materials, the plate boundary conditions and the associated young 
volcanism as observed in Yucca Mountains were not present in the Peninsular India. The above 
mentioned two regions are diverse in age, lithology and tectonics and hence cannot be compared.As 
per IAEA code the location is to be devoid of volcanic activity for the last 10 Ma (IAEA, 2011). As per 
the present data from the Peninsula, no volcanic activity was reported in this part of land later than 
Deccan volcanism.” (p-53)19 
 
First of all, during 24 years of their presence at Kudankulam, NPCIL did not study the possibility of 
volcanism in this region, even though there were four small volume volcanic eruptions at locations 
close to the nuclear site since 1998. The statement that this region is devoid of any recent volcanic 
activity cannot even be considered as a hypothesis. 
 
We compared the Yucca site with the KKNPP site for the following reasons:   
 

 Presence of basaltic intrusions at Yucca and KKNPP. 

 Volcanic vents have been reported within 100 kilo meters from the KKNPP site in the GoM sea bed. 

 Small Volume Volcanic Eruptions  (earlier known as Rock Melt Extrusions) that have occurred during 
the last few years near the KKNPP site . 
 

 
VI) Small Volume Volcanic Eruptions ( or earlier known as Rock Melt Extrusions) 

 

The most desirable action in 24 years of KKNPP is the decision of NPCIL to send its consultants and 
officers to posthumously study the Small Volume Volcanic Eruptions that had occurred around KKNPP 
13 years ago. They have given their report and it has been included in the third EG-GoI report. 
 
However, the consultants have failed to discharge the scientific duty expected of them. They, instead 
of studying the event scientifically, have stopped at the first stage of data collection. They had finished 
their work just by interviewing the local people about the events that had occurred a decade ago; 
collecting the samples and visually describing them. Beyond that they had gone forward to state what 
a true science practitioner would refuse to do. They, without analyzing the samples microscopically, 
spectrospically and chemically, have stated that these are the products of concrete melts induced by 
high tension electric wires created in an environment of rain and lightning. Before making these 

                                                 
19

 ibid 
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statements, they should have read the research papers initially introduced to them by PMANE expert 
group and later quoted by themselves in their report. These papers, especially the one by 
R.Ramaswamy(2001) rules out the high tension electricity line hypothesis.20 The paper by Manimaran 
et al21 gives enough spectroscopic and chemical proofs to point to the volcanic origin of the samples. 
G.VictorRajamanickam et al’s paper22 gives the necessary microscopic description to state that the 
samples are volcanic. Later studies from Assam23 and the most recent one from Tor Bor, Pakistan24 – 
all occurring also near the high tension electric lines – have proved that these eruptions are indeed 
volcanic in nature. 
 
So, what has been started by NPCIL should be continued. They should study the samples scientifically 
and make their studies available to the public by publishing them in peer reviewed journals as 
R.Ramaswamy, Manimaran et al, G,VictorRajamanickam had done earlier. In addition to the available 
published materials, we wish to share a study report prepared by Prof.G.VictorRajamanickam in 2002, 
for a request kept to him by a Gandhian and former Vice Chancellor of Gandhigram Rural University, 
Dindigul25. 

                                                 
20R.Ramasamy, “Molten Rock Extrusions”, Journ.Geol.Soc. India, Vol.55, March 2000 
21G.Manimaran, P.Sivasubramaniyan, M.Senthiyappan, “ Rock Melt Extrusion at Abhishekappatti, Tirunelvelli district, Tamil 
Nadu,- A Report” Journ. Geol.Soc. India, Vol.57, 2001 
22G.victorRajamanickam, N.Chandrasekhar. “Extrusion of Rockmelt in the vicinity of high tension electric line”, Journ. Geol. 
Soc. India, Vol.55, March 2000 
23B J SAIKIA, G PARTHASARATHY, N C SARMAHand G D BARUAH, “Fourier–transform infrared spectroscopic characterization 
of naturally occurring glassy fulgurites”,Bull. Mater. Sci., Vol. 31, No. 2, April 2008, pp. 155–158 
24A. C. KERR, M. KHAN AND I.MCDONALD, “Eruption of basaltic magma at Tor Zawar, Balochistan, Pakistan on 27 January 

2010: geochemical and petrological constraints on petrogenesis”, Mineralogical Magazine, December 2010, Vol. 74(6), pp. 

1027–1036 

25“The materials of the melt extrusion taken place on 24-11-2001 and on 05-08-1998 from Surandai-Anikulam and the 
Animal Farm-Abishekappatti respectively, have been scanned and studied in this department. 
 
These materials are of glassy in nature containing sufficient gaseous cavities and vesicles. They also indicated evidences for 
getting charred. The material shows the presence of typical characters pertained to volcanic rock. Some of the 
phenocrysts suggest the presence of sanidine, leucite, mica and opaques. The specimen indicated the presence of 
volcanic beads of varying size including coalesced ones.It does not show any evidences of relation to host rocks. In 
certain species provided scar pits formed by the impacts. Charred dark circular patches are seen in some parts of the 
specimen. 
 
The xenocrysts are vitrophyric in nature with quartz, augite and hypersthene in the glass. Palagonite presence is also 
noticed. The chemical analysis of this glassy material is scanned with high rate of chromium and nickel. It is the typical 
indicator of basic nature of composition. The silica in the glass also confirms its volcanic nature. 
 
The reconnaissance of geomorphological and geological studies have indicated the presence of  lineaments in this region. 
Between Kanyakumari and Mandapam, the entire region is controlled by the major east-west lineaments which divide the 
region into 5 different east-west blocks. These blocks behave independently and they tilt along the strike slip and develop 
the movement in these lineaments. When such is the tectonic structure of this area, the rock melt injections in 
Abishekappatty, Thiruppanikarislkulam and Surandai-Anaikulam are confirming the activities of neo-tectonic movements. 
 
Over and above, the seismic tremors, tectonics in this region is also bringing a question of stability for the area. Large scale 
studies have already brought forward for Achankovil shear zone’s role in destabilising this block. Under such circumstances, 
it is a must before going for any major structure in Kudankulam, one has to ensure the tectonics of this block. It is lying on a 
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It is only after a scientific study of these small volume eruptions, NPCIL should decide whether to 
approach the regulators for KKNPP clearance or not. 
 

Conclusion : 
 
All the above observations lead us to state that NPCIL should be directed by the regulators to perform 
a Volcano Hazard Study as per the norms laid out by the May 2011 IAEA26manual titled “Volcanic 

Hazards in Site Evaluation forNuclear Installations” 

 

 

Tsunami 
 

VII) Possibility of Near Field Tsunami generated from a sub marine landslide in 
the Slumps of Gulf of Mannar 

 
NPCIL’s official position is that near field tsunami is not a possibility in India. However, we have 
identified two possible near field tsunamigenic slumps present in Gulf of Mannar capable of 
submarine landslides. Our proposition is based on the view expressed by a tsunami expert in Sri Lanka 
in the year 2010.  
 
JanakaWijetunge of University of Peradeniya writes: 
 

 “ As for the potential threat of underwater landslides, it may be mentioned that Vestal and 
Lowrie’s (1982) bathymetric and reflection surveys found several large – scale slumps of blocks 
of sediment on the continental slope and upper continental rise off western Sri Lanka and off 
Cape Comorin on the southernmost tip of India…Such massive slope failures too have the 
potential to cause destructive tsunamis.”27 

                                                                                                                                                                        
lineament plane. So, it is a must to take up microlevel studies for confirming the tectonic stability of this landmass in the 
region before launching a major plant in Kudankulam.” 
 
G.VictorRajamanickam, 
Dean - Science Faculty,Sr.Professor and Head, 
Dept.. Of Industries and Earth Sciences,Principal Investigator for DST,DOD,CSIR,INSA,GMC,UGC, 
Tamil University, Thanjavur - 613 005 
 
Study Report given to Dr.N.Markandan,Former Vice-Chancellor,Gandhigram Rural University, dated                                                                                                                                                    
05/03/2002 
 

 
 
26IAEA, “Volcanic Hazards in Site Evaluation for Nuclear Installations”, DS405 DRAFT SPECIFIC SAFETY GUIDE,27 May 2011. 

pp-54,74,75 

 
27JanakaWijetunge, “Assessment of Potential tsunamigenic seismic hazard to Sri Lanka”, International Journal of Disaster 
Resilience in the Built Environment, Vol 1, No.2, 2010, pp-207-220 
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However, the EG-GoI has made the following observations in its second report: 
 
“ … They are large rotational slides with very little internal deformation in the East Comorin side but 
the Colombo slides show complex internal deformation…. The Eastern Comorin Slump is the more 
coherent with a length of 70 to 100 km whereas the Colombo slump consists of two to four blocks 15 
to 35 km in length…. An attempt has been made to quantify the amount of possible water 
displacement from the above slump belts in GoM that may occur during the worst case scenario.  
 
The hypothetical scenario catastrophe affecting the entire sub marine landslide (length X width = 100 
X 70 Km2) may produce an apparent slip of the order of ~ 100 m in down slope direction along a slope 
of ~300. This will displace an amount of < 2.5 km3 of water per kilometer length of landslide along the 
coast parallel length of ~100 km. This is very small amount of water displacement to produce a serious 
tsunami that can cause any damage to the surrounding region.  
 
Further, only the Colombo slide, which is fragmented and small in size with 15-30 km length with 
several internal deformation may not have enough potential to even displace a fraction of volume 
calculated above to generate any damaging tsunami that will have directivity towards NW ie. Indian 
Peninsula (the area of interest). In conclusion, it can be seen that there is no possibility of Tsunami 
affecting KKNPP due to landslip in the Indian Ocean.” (EG-GoI 2nd Report p-56)28 
 
The observation made by the EG-GoI with respect to the volume of water that would be displaced is 
hypothetical, simplistic and cannot be considered anything close to reality. Studies dealing with the 
calculations of water displaced and the wave amplitudes due to submarine mass failures like the one 
discussed by Philip Watt et al’s “Tsunami Generation by Mass Failures – Case Studies”29 deal with the 
various difficulties and issues involved in this calculation. Attempting a calculation without knowledge 
of the forces that might cause the mass failure, composition of the slump etc., present morphology 
and structure of the noted slumps, nature of the slide- will not be able to reveal the hazard potential 
associated with these slumps.Trying to answer an issue in two sentences by the EG-GoI, when in fact 
the global experts in submarine mass failures take months and years to understand the reality makes 
one wonder about the working nature ofthe EG-GoI. 
 
At the present juncture, the right way to approach these slumps is not to attempt a hypothetical 
calculation of its hazard potential but to study them in depth. These slumps were studied in 1982 and 
very little is known about the factors that may be able to induce mass failures in them. In fact, NPCIL 
has come to know about their existence only through PMANE experts. Initiating studies that would 
describe their form and structure in detail, attempting to study the factors that might trigger a mass 
failure in them – like an earthquake in the Indrani Fault are the immediate works that NPCIL has to 
undertake.  
 
USNRC (United States Nuclear Regulatory Commission) has published in March 2009 a Tsunami Hazard 

                                                 
28

EG-GoI Report 31 January 2012 
29Philip Watts , Stéphan T. Grilli, David R. Tappin  , AhmetC.Yalçiner , Gerard J. Fryer , and Loren W. Kroenke, “Tsunami 
Generation by Mass Failures – Case Studies I and II” 
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Evaluation Manual for Coastal Nuclear Reactors.30It gives the detailed guidelines as to how a Tsunami 
Hazard Assessment for a coastal nuclear reactor need to be conducted. Studying paleo tsunamis of a 
region, the possible tsunamigenic factors in the near and far fields( that include the tsunamigenic 
faults, under sea volcanoes and structures like submarine slumps capable of mass failures) are made 
mandatory by the this USNRC manual. It also expects the operators to study the issue of Dry Intake 
that may occur during a tsunami because of sea water recession.  
 
No such comprehensive Tsunami Hazard Study has been attempted for any coastal reactor site in 
India. A.K.Ghosh has attempted an initial Tsunami Hazard Analysis for the Kalpakkam site31. No such 
move has been initiated for KKNPP. Just by stating the heights in which the reactor buildings are 
situated won’t help, because to be sure of the reality in a worst case scenario, one needs to 
understand the ocean-land environment in detail. Such an understanding is nonexistent for KKNPP. 
 
The regulators should make KKNPP complete a Tsunami Hazard Study – like the ones detailed by the 
USNRC March 2009 Manual – as a mandatory exercise in order to avail its clearance. 
 
 
 
 
 

 
VIII) Dry Intake 

 
KKNPP depends on the sea water for its fresh water and condenser cooling needs. The water intake 
pipes are located at 300 meters from the shoreline. 
 
USNRC’s 2009 manual on Tsunami Hazard Assessment has highlighted the necessity to consider the 
issue of dry intake (taking just air instead of sea water) during tsunami.  
 
It should be noted that the sea had receded 3 to 4 kilometers from the shoreline during the 26 
December 2004 tsunami. Since then, even without a tsunami, the sea recedes three times a year. 
USNRC advises that the reactors should have an alternative source of water when the sea recedes. 
This is an issue of great safety importance and has not been factored in the KKNPP design.  
 
NPCIL should be directed by the GoI and the Govt., of Tamil Nadu to undertake a study on this issue of 
dry intake. It is only after this study and the necessary measures to overcome these incidences, a 
decision should be taken on KKNPP.  
 
 

 
 

                                                 
30Rajiv Prasad,“ Tsunami Hazard Assessment at Nuclear Power Plant Sites in the USA”, USNRC, March 2009 
31A.K. Ghosh, ”Assessment of earthquake-induced tsunami hazard at a power plant site“, Nuclear Engineering and Design 
238 (2008) 1743-1749 
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IX) Shoreline Stability 
 
―CWPRS has carried out shore stability studies of Kudankulam site for the period 1992 to 2000 (CWP

RS  2001).  Multi-dated  salellite  data  (LISS  III  and  PAN  Data  between  1992  to  2000)  analysis  

was carried out for the studies related to tidal and shore line stability.  The  shore  line  was  found  to  

be  fairly  stable  during  the  period  of  years  between  1992  to 2000. 

There is no indication of shore lineerosion or accretion along the coast during the whole 

 period as well as during the intermediate periods In  addition,  the  site  inspection  studies  carried  

out  by  CWPRS  (2001)  also  indicated  the  stable     shore line at Kudankulam.‖ (p-55)
32

 

 

The observation by EG-GoI that there is no indication of shore line erosion or accretion along the coast 

is contrary to the findings by N.Chandrasekar and Sheik Mujabar.
33

 

 

This is a point of serious contention that needs to be resolved before the any decision is made on 

KKNPP. 

 

 

 
 
Karst : 
 

X) Karst Terrain  
 

A sill hole has formed at Pannayarkulam (located south of Radhapuram) on 26 November 2011 during 
the rains associated with cyclone34. Pannayarkulam is located at a distance of 11 km north of the 
KKNPP site. Similar event has occurred in the year 2008 at Radhapuram.  In 1998, another similar 
event had occurred at Maruthankulam. It is located at 26 km north west of the KKNPP site.  
 
EG-GoI has not attempted to study these events. According to AERB siting codes, it is mandatory to 
know whether an NPP site is located in a karst terrain or not. Even when events have occurred in the 
present and past indicating the necessity to know whether KKNPP is in fact located in a karst terrain, 
no attempt has been undertaken till today. EG-GoI has not been able to give the answer for this in its 
report. 
 
EG-GoI states “Even if subsidence occurs due to karst phenomena in the sedimentary rocks, it 
cannot affect the basement rock i.e. charnockite on which the power plants are located.Hence 
these karsts, even if there is any, can never affect the stability of NPP (AMD,2011)”. 

                                                 
32EG-GoI Report 31 January 2012 
 
33P.SheikMujabar, "Quantitative Analysis Of Coastal Landform Dynamics Between Tuticorin and Knyakumari using Remote 

Sensing And GIS,”PhD Thesis, Center for Geotechnology, ManonmaniyamSundaranar University,  Tirunelveli, February 2010 

 
34Malai Malar, 26 November 2011 
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This sentence explains the current mindset of NPCIL and EG-GoI. The statement fails to take note of 
the fact that the basement rock on which the site is located is intruded by subvolcanicintrusives and 
thus is thinned out and weak. They, by themselves have the potential to cause subsidence. When they 
are compounded by a Karst phenomenon having its own intrinsic potential to cause subsidence again, 
the safety of KKNPP would be jeopardized heavily. 
 
It is purely for these reasons Karst Hazard and Volcanic Hazard Studies are immediately necessary 
before any decision is made on commissioning the reactors. 
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SUMMARY OF OUR FIRST REPORT 
 

VOLCANISM, TSUNAMI, KARST AND SHORE INSTABILITY  

AT KUDANKULAM NUCLEAR POWER PLANT SITE 

 

R Ramesh, VT Padmanabhan and V Pugazhendi 

 

Work at the Kudankulam Nuclear Power Plant (KKNPP) in Tirunelveli-Kattabomman district of Tamil Nadu, off 

Gulf of Mannar (GoM), Bay of Bengal (BoB) (808’N-8011’N and 77036’E-77045’E) has been halted since 

October 2011 as the people in the neighborhood think that it is a threat to life and livelihood.  We carried out a 

literature review of geological studies conducted at the reactor site and its neighborhood and in the Gulf of 

Mannar.  The main findings are (a) the reactor site has a history of volcanic eruptions, which had resulted in the 

thinning of the crust to about 100 to 200 meters (b) four small volume volcanic eruptions (SSVE) have occurred 

after 1998 in places around the site within 75 km (c) two karst events at a distance of 10 km from the campus 

in 2009  and 2011 and (d) Gulf of Mannar (GoM) also experienced volcanic eruptions leading to crustal thinning 

and there are faults/slumps that could cause near shore tsunamis. Since locating eight 1000 MW(e) reactors – 

(2 completed and 6 under negotiation) in this fragile site has the potential for a global disaster, the site-specific 

safety hazards of KKNPP should receive wider attention.  Post-Fukushima, nuclear safety should not be left to 

vendors’ and builders’ scientific establishments alone. 

 

Russian Ambassador on the Kudankulam site 

 

Statement by the Russian Envoy to India, Mr Alexander M. Kadkin on 7th Dec 2011 indicates that the Russian 

scientists who were partners in the project were aware of the issues that are discussed in this paper.   Excerpts 

from the Ambassador’s press briefing as reported by the Indo-Asia News Services (IANS): 

 “On the talks of Haripur in West Bengal being another nuclear plant to use Russian reactors, 

Kadakin said it was not a concrete proposal and just a name that came up for discussion. 

Considering that Haripur was geologically much worse than Koodankulam,… India had agreed to 

suggest and new site for the nuclear plant and names of Orissa and Andhra Pradesh had come up 

for discussion.  "We are ready to build. Where it will be convenient, it is India's choice not Russian 

choice," he said.  
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Kadakin’s press briefing – sans the geology of Haripur and Kudamkulam -was covered by all major English 

newspapers.  Only web news outlets like yahoonews, prokerala and kolkatanews carried the IANS dispatch 

in full and these are available on the Russian embassy website.1   

Subvolcanism on land after 1998  

 

Since 1998, a series of geological events have occurred in places near the Kudankulam site. These are small 

volume volcanic eruptions (SSVE) – four events, cavings- 3 events and earth-quakes/tremors – 3 events. 

Physical observation, microscopic studies and laboratory analysis reveal that the eruptive materials are of 

volcanic origin.2,3,4  The authors suggested that these might be the manifestation of neo-tectonism indicative of 

subterranean volcanic activity in the region. 

 

 

 

 

 

Table 1. RECENT GEOLOGICAL DISTURBANCES NEAR KUDANKULAM 

Date Place Distance from KKNPP  Direction 

4-Aug-98 Abhishekapatti-  60 NW 

29-Sep-99 Thiruppanikarisalkulam  60 NW 

Sep- 1st week 1998 Anikulam, Parappadi 26 NW 

02/26/00 Kalakkadu-Ervadi 30 NW 

1-Jan-01 Maruthankulam 27 NW 

01/01/01 Mylanur-Kadayam 60 NW 

25-Feb-01 Thenkasi 85 NW 

24-Nov-01 Surandai 75 NW 

1-Nov-09 Radhapuram 10 N 

26-Nov-11 Pannayarkulam 10 N 

 

Evidence of volcanism in the past 

 

The Kudankulam terrain is transected by igneous rock that has a large percentage of dark-colored minerals rich 

in iron and magnesium, known as mafic bodies. Ramaswamy had collected rock samples of volcanic origin in 
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1991 from the reactor site.5  In 2001 Rama Sarma and Biju Longhinos identified 14 Carbonatite dykes that are 

lying parallel to each other at Kudankulam. (Carbonatites are igneous rocks rich in carbonate minerals, almost 

exclusively associated with continental rift-related tectonic settings. Nearly all carbonatite occurrences are 

volcanic intrusives.)  These dykes are a few centimeters to as much as 3 meters thick. One of the dykes has 

been traced for a length of 200 meters.6 A recent ground magnetic survey reveals that these are sub volcanic 

intrusives that have bisected the near surface crust in the form of plugs to the west and dyke-swarms to the 

east. As these are indicative of the surface expressions of an anomalous body found at a depth of 110-200 

meters, the authors suggest that the crustal thickness of land at KKNPP site is less than 200 meters, as against 

the average thickness of 40,000 meters.7 

 

Dr A Bhoominathan of the Indian Institute of Technology who studied the KKNPP site observes:  “confirmatory 

geological and geotechnical investigations carried out after excavation of strata to the founding level at various 

sites for nuclear facilities show the presence of weaker zones which have not identified in the original 

investigation.  Therefore geological and geotechnical investigations shall be well planned and executed by 

reputed agencies at the beginning stage of the investigation.8 

 

The International Atomic Energy Agency (IAEA) warns of the risks inherent in building reactors at sites with 

volcanic intrusives: “volcanic activity or igneous intrusions such as dykes may change groundwater flow 

patterns and cause fluctuations in the depth of the water table. Magma intrusions also can trigger explosions in 

the hydrothermal system. Changes in the groundwater system may cause subsidence in karst terrains.”9 

 

Undersea volcanoes and slumps in the Gulf of Mannar 

 

Since 1975, several researchers have found undersea volcanoes and volcano vents in the Gulf of Mannar (GoM) 

at about 100 kilometers from KKNPP campus.  In 1982, William Vestal and Allen Lowrie mapped the 90 km long 

East Comorin Slump and the 35 km long Colombo Slump and found evidences of past landslides in these 

slumps.10 The volcanic vents reported by VV Sastri et al in 198111 and by GRK Murty et al in 199412 are located 

beneath the Colombo slump and the East Comorin slump respectively. Petrographic studies in this area of GoM 

have revealed the presence of large scale clay stones, which make the occurrence of submarine landslides 

easier.13 Earthquakes have occurred near these slumps in 1938 (5.8R) and in 1991 (5.2R).  An earthquake on the 

Indrani fault that extends into the GoM like the one on 19 Nov 2011 (5.2R- epicenter 400 km south of KKNPP) 

has the potential to cause a slope failure in one of the slumps and a mega tsunami with wave height reaching 

over 30 meters.  A 1994 magnetic survey in GoM had revealed extensive emplacement of its crust by basaltic 

http://dictionary.sensagent.com/Igneous/en-en/
http://dictionary.sensagent.com/Rock_%28geology%29/en-en/
http://dictionary.sensagent.com/Carbonate/en-en/
http://dictionary.sensagent.com/Mineral/en-en/
http://dictionary.sensagent.com/Rift/en-en/
http://dictionary.sensagent.com/Subvolcanic_rock/en-en/
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rocks, and the estimated crustal thickness is about 1000 to 1500 meters. (Ref 12) A 1978 study by Hedervari 

places this site as one that belongs to the “Indo-Australian seismic belt, the longest, seismically active zone in 

the world-ocean. 14 

 

The USNRC Manual on Tsunami Hazard Study of  2009 warrants all coastal sites to perform a Tsunami Hazard 

Study.15 NPCIL maintains that only far field tsunamis are possible for the KKNPP site. This happens to be an 

unproven assumption. It has not conducted a Tsunami Hazard Study as attempted by A.K.Ghosh for the Madras 

Atomic Power Station in the year 2006. AERB has been receiving financial and software support for tsunami 

studies from IAEA and Japan Society of Civil Engineers since 200516 

 

Karst 

 

Karst is a special type of landscape formed by the dissolution of soluble rocks. During rainfall, water reacts with 

carbon dioxide in the atmosphere and the soil to form carbonic acid. The acidic water passing through the 

bedrock dissolves the rock material and forms caves and caverns, which is termed as karst. The formation of a 

sill hole at Pannayarkulam (10 km north of KKNPP) on 26 November 2011 and at Radhapuram (10 km NW of 

KKNPP) in Nov 2009 suggest that this area might be a karst region. According to AERB “ in case potential of such 

geological hazards exist and no practical engineering solutions are available to mitigate their effects, the site is 

deemed unsuitable.”17      

 

 

 

Unstable Shoreline 

 

There are studies that indicate that the Kudankulam site has an unstable shoreline. Studies by Brucknur, Altrin 

Armstrong Sam and others show that this shore had remained unstable in geological past.18 During 1948-49 the 

southern part of erstwhile Dhanushkodi Township facing GoM had sunk by almost by 5 meters due to vertical 

tectonic movement and a patch of land of about half a km wide and 7 km long submerged in sea.19  

 

The shore that is located west of the sea water intake dyke is accretional and the one that is located east of the 

dyke (where the sea water desalination plants are located) is erosional. Studies have confirmed that the rate of 

accretion has been decreasing in the western zone and the rate of erosion has been increasing in the eastern 
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zone since the year 2006. Coastal sand mining near Perumanal (located about 5 km west) is said to be the 

reason for the erosion.  AERB had directed NPCIL to study the pattern of erosion and accretion occurring in the 

Kudankulam shore. 

 

Sea water recession and dry intake 

 

After the 2004 tsunami, many episodes of sea water recession have occurred in the Gulf of Mannar coast. 

Though these events have been extensively reported in the media, no scientific study has been so far.  During 

such episodes, the sea water intake for the reactors will be disrupted. Instead of drawing water, the intake pipes 

would be drawing just air, and thus causing damage to the reactor.  Each reactor at Kudankulam requires 83,000 

liters of sea water every second for condenser cooling.  USNRC has warned about the issue of dry intake facing 

the coastal reactors. 

 

Conclusion 

 

The primary argument against the siting of a high level radioactive waste repository at the Yucca Mountain 

Region (YMR) in USA was centered around the possibility of small volume basaltic volcanism in the region.20,21   

This plan was abandoned after two decades of geological and geo-technological studies. Besides the land-based 

volcanism, the potential hazard from a near-zone tsunami from GoM, makes Kudankulam site geologically 

worse than YMR.  None of the issues like volcanic eruptions, karst, land subsidence, dry intake and near shore 

tsunami elaborated in this review has been factored by NPCIL or AERB. Commissioning the reactors in a hurry 

without assessing these potential hazards may turn out to too costly for the ecosystems in peninsular India and 

our immediate neighborhood. 
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Chapter 2  
 
The Government of India Expert Committee’s final report dated 31 Jan 2012 does not say anything new about 

the water crisis at KKNPP.  Grid failure is the only factor that will disrupt the desalination plant.  In that case, 

they say the reactors will also be shut down and the reserve water is good enough to remove the residual heat 

for 10 days.  The question as to why the reservoir with 60,000 cubic meter of fresh water stored at 35 meters 

MSL as promised in the EIA has not been constructed is not addressed to.  The original essay is reproduced 

below.    
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WATER BALANCE SHEET OF KUDANKULAM  

NUCLEAR POWER PLANTS (KKNPP) 

VT Padmanabhan,  R Ramesh and V Pugazhendi 

Summary 

The main raw materials used in a pressurized water reactor (PWR) are uranium and water.  A 1000 MW(e) 

reactor will burn about 3,000 grams of 235uranium a day.  The thermal energy generated in the core is taken out 

using water.  Even when electricity is not generated, water is required to remove the decay heat from the spent 

fuel for a minimum of ten years.  The reactor requires about 3 million liters of fresh and pure water and 7.2 

billion liters of seawater every day.  If there is no uranium, there will be no fission, no heat and no electricity.  If 

fresh water is not available for cooling the reactor core and spent fuel pool, there will be accidents similar to 

Chernobyl or Fukushima.  In short, water is the soul of the reactor.  The campus of the Kudankulam Nuclear 

Power Plants (KKNPP) located on the Bay of Bengal coast in Tirunelveli district of Tamil Nadu, India is the only 

one in the world totally dependent on desalination plants for their industrial and domestic water requirements.  

The reserve water available is not even sufficient to meet the requirements for two days. 

 

Introduction 

The Nuclear Power Corporation of India Ltd (NPCIL) constructed two 1000 MW(e) pressurized water reactors 

(PWR) at Kudankulam in Tirunelveli district of Tamil Nadu.  The first unit was to be commissioned in December 

2011.  Local communities stalled the commissioning of the reactor as they fear that the reactor complex is a 

threat to their lives.  Analysis of the official documents reveals that the peoples’ apprehensions are correct as 

there is not enough reserve water inside the campus for cooling the reactor cores and the spent fuel pools in 

case the desalination plant fails.  None of the conditions regarding reserve water laid down by the Atomic 

Energy Regulatory Board in its sanction letter dated 10 Nov 1989 has been met.  Hence, the construction of the 

campus is illegal.  Commissioning the reactor in this condition may lead to Chernobylization of the peninsular 

India. 

History of Kudankulam Nuclear Power Project (KKNPP) 

The project, a product of the Rajiv-Gorbachev summit of 1988 was given conditional clearance by the Atomic 

Energy Regulatory Board (AERB) of the Government of India is 1989. In the original proposal, fresh water 

industrial and domestic purposes was to be brought from Pechiparai reservoir,65 km North-West of the site on 

the river Kodayar, in Kanyakumari district.  While giving its nod to the project, AERB made the following 

conditions regarding fresh water: 22 
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 “Facility to store at site adequate quantities of water should be provided to meet the makeup 

requirements of uninterrupted cooling of core and other safety related systems on a long term basis. 

  

 Facilities engineered at site should meet the requirements even in the event of possible disruption of 

piped water supply from Pechiparai Dam.  

 

 Ground water sources in the site area should be surveyed and developed to serve as an additional back 

up source to meet the safety needs of the plant if water supply from Pechiparai dam is interrupted due 

to any contingency. 

 

 The safety of the 65 km long pipeline from Pechiparai dam should be ensured by appropriate security 

arrangement. 

 

 The intake well at the dam should be provided at lower elevation than the minimum draw down level of 

the reservoir. 

 

 The Board desires that the structural stability of the reservoir should be assessed taking into account 

the recent work of strengthening the dam. 

 

 In the unlikely event of the breach of the dam, alternative sources of water supply should be available 

for the site within a reasonable time.  

 

 NPCIL should conceptualize schemes at the Detailed Project Report (DPR) stage for utilization of the 

water from Upper Kodayar reservoir for such an eventuality.”  

 

 

The Environmental Impact Assessment (EIA) for the project prepared by the National Environmental 

Engineering Research Institute (NEERI) in 2003, 13 years after the AERB clearance states that:23 

 

 “For meeting fresh water demands, water from Pechiparai dam will be brought to the site through 

embedded pipeline.  This pipeline will be adequately designed to withstand all design forces.  At 

project site, it is proposed to construct a reservoir with a capacity to store 7 days requirement of 

process and drinking water (of capacity approximately 60,000 m3 for 2 units). This reservoir is planned 
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to be located at an elevation of 35 meter which is much above the safe grade elevation of the reactor 

building.” 

 

 “Fresh water for make up to the plant systems will be passed through sand filters and D.M. plant.  For 

domestic use within the township, the sea water will be passed through reverse osmosis plant and will 

be treated in a conventional water treatment plant followed by chlorination.  The capacity of RO plant 

would be 2 x 25 m3 per hour.”  (1,200 m3 pd)    

In 2004, NEERI wrote another EIA for the proposed 3rd and 4th unit at the same site, in which radical changes in 

the plan for the first two reactors under construction were announced:24,25 

 

‘Industrial Water requirement for Kudankulam Nuclear Power Project was originally envisaged to be 

drawn from Pechiparai reservoir.  Due to severe drought due to poor rainfall in this region and due to 

the lack of underground ground water reserves, precarious water shortage exists in the region, 

Considering all this, and as Nuclear Power Plants require abundant and reliable source of Water supply, 

NPCIL has decided to set up captive desalination plant, which would meet total requirement of Nuclear 

Power Station.  The desalination plant can produce 320cu.m/hr of fresh water from 670cu.m/hr of 

seawater for meeting the fresh water make-up requirements.’  

 

Water requirements of KKNPP 

 

In KKNPP reactors fresh, de-mineralised and de-ionized water will be used as primary and secondary coolant 

and sea water will be used as tertiary (condenser) coolant.  While under operation, each reactor will require 

3500 cub meters of fresh water and 7.2 million cub meters of sea water every day.  Fresh water is also needed 

as a reserve for fire fighting.  One year after commissioning, the spent fuel removed from the core and kept in 

the spent fuel pool will also need to be cooled using fresh water. 

 

On the issue of availability and requirement of water, there are major differences in the official reports:  

Altogether 6 desalination plants were set up at KKNPP site.  The first two were based on reverse osmosis with a 

capacity of 600 cub meters per day each.  These were to meet the domestic needs of the township and the 

plant site.  Four more plants were constructed by an Israeli firm for production of industrial water for two 

reactors.  These were based on multiple vapour compression (MVC) technology.  Of the four plants, three 

would be online and one on standby.  Official reports differ on production and allocation of water at KKNPP: 
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On production- 

 According to Post Fukushima Task Force Report, the total production from 3 plants will be 7,200 cub 

meters a day.26   

 According to the report of the Expert Group the total production is 7680 cub meters a day.27   

 

On the potable water requirement: 

 

 According to NEERI- EIA, is 414 cub meter a day. 

 According to the GOI Expert Committee is 1272 cub meters a day”. 

 

Desalination plants 

 

KKNPP constructed six desalination plants.  The first two with a combined capacity of 1200 cub meters were 

based on reverse osmosis technology provided by BARC.  There is no mention about these plants in any of the 

recent official reports. The other four plants are based on Multiple Vapour Compression (MVC) technology.  The 

plants were built by an Israeli company at a cost of Rs 1150 million.  BARC is known as a leader in sea water 

desalination. They have built small and large plants inside their campus, in villages of Lakshadweep and 

Rajasthan and also for private corporations like ESSAR and Reliance.  There are also several desalination plants 

in India producing water for both industrial and domestic needs.  However, KKNPP plants are the only one 

based on MVC technology.  As such, it is doubtful whether India has the human-power to handle major defects 

in the plants.   

Reserve Water  

The campus has 12 tanks with a combined storage capacity 12,445 cub meters.  Of this, 2000 cub meter of 

water is in fire-water tanks and 1425 cub meter is in tanks for domestic use located outside the KKNPP Island.  

Leaving aside these, KKNPP has a maximum storage capacity of 9020 cub meters, sufficient enough to run two 

reactors for about one-and-a half days.  The reserve in domestic water tanks will not even last that longer. 

According to EGR, “the inventory available in various tanks is adequate for cooling requirement of reactor Plant 

for at least ten days in case of power failure from the grid (even though the regulatory requirement is only 7 

days.”  

The reserve water available at the domestic water tanks is 1425 cub meters, whereas the daily requirement is 
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1272 cub meters. The township people will reduce their consumption, once they know that they are on reserve 

water.  Even then, the reserve may not last for more than 3 days. Will the scientists and technicians report to 

duty, when there is not a drop of water in their apartments? 

 

 The Expert Group mentions grid failure as the cause of interruption in production of water. Under normal 

circumstances, the grid will be reconnected in a day or two.  And when the grid fails, reactors will also be shut 

down and the cooling requirements are minimal.  Longer term collapse of the grid, more than a month or even 

year is also a possibility.  This issue is discussed in another section on Space Weather Anomalies. 

 

  RESERVE WATER AT KKNPP   

  

 

  

Ser Location of storage Cub Meter 

  

 

  

1 DM water storage tanks in DM Plant 1580 

2 DM water storage tank LCP near TB 1000 

3 Deaerator   250 

4 Emergency water storage in SFP   500 

5 ECCS tank stage-1   240 

6 ECCS tank stage-2   960 

7 Distillate storage tanks KBC 1580 

8 Boric acid tanks KBD   320 

9 SFP filling tanks   800 

10 Firewater tank 2000 

11 Desalination Plant   790 

12 Domestic water tank 1425 

13 Total 11445 

14 Total less domestic 10020 

Source:  S Krishnamurthy et al, Task Force Report (ref 1) 

Though a nuclear reactor generates electricity, all reactors are dependent on grid power for maintaining their 

safety related pumps and instrumentations.  When the grid fails, reactors will have to be shut down.  The 

cooling requirement during shut down being considerably lower, 9020 cub meter of reserve water can keep the 
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reactors under control for 10 days.   

 

A desalination plant is a complicated machine which has to clean and sterilize sea water a biologically complex 

medium.  That machine can fail for reasons other than grid failure.  These can be wear, tear and corrosion of its 

own components or the attack of those known and unknown life forms grouped as fouling agents.   

 

During periods of such failures of two desalination plants (including the one on standby), the reactors also will 

have to be shut down.  Unlike other machines, a nuclear reactor cannot be restarted immediately after the shut 

down, because of the phenomenon called the iodine pit. Since there is not much of expertise in MVC 

desalination in India, specialists may have to be brought in from Israel to solve the problems.  If the desalination 

plants cannot be brought in stream within 10 days, where will they bring the water from? 

 

By the middle of 2012, there would have been two reactors functioning at KKNPP.  By the end of 2012, the 

spent fuel pool would also require fresh, de-mineralized, de-ionized water as coolant.  It is not clear if the 

existing reserve is sufficient to meet all these three demands for seven days. 

 

The World of Virtual Water 

 

Quoting the government sources several stories have appeared in the national media showing that the 

reactors  have enough reserve water.  Excerpts from a report that appeared in Times of India: (Oct 19, 2011): 

 

“In case of an accident or a natural disaster necessitating the activation of emergency measures, the 

cooling of the core is top priority and drawing lessons from the Fukushima scenario where gusts of 

radioactive steam escaped into the atmosphere for days, India's plants are now supplied by alternate 

water sources that will not be vulnerable to disruption.” …“Not depending on on-site water sources 

alone, water pipelines from remote locations will supplement and provide fall-back apparatus.  

…India has ramped up safeguards at its atomic power plants with three layers of power back ups, 

water pipes drawn from off-site locations, elevated water towers and options for injecting nitrogen 

to prevent explosions.”28 

 

In a paper presented at a National Seminar on Environment and Nuclear Safety at Kuvempu University on 10th 

Nov 2011, one of us had referred to the inadequate water reserve at KKNPP.29   Next day, Kasinath Balaji, site 
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director of Kudankulam Nuclear Power Plant told the Deccan Herald: “We are setting up a tank of 8,000 cubic 

meter capacity as an additional source of water. Also there will be mobile power units to run the pump in case 

of station black out and failure of all emergency generators”.30   

 

CONCLUSION 

 

NPCIL did not do its homework before signing a contract worth of Rs 130 billion.  Prior studies had revealed 

that  “during 1901-1989,  Kanyakumari District (in which Pechiparai Dam is located) had faced 52 years of 

draught and draught like situations. In a study on the run-off in the Pechiparai Dam for the years 1963 to 1990 

(27 years), it was found that the actual run-off was about 15% to 37 % less than the expected average”.   

 

The first project proposal stated that there will be a reservoir with a capacity of 60,000 cub meters of water 

brought from Pechiparai.  Even though Pechiparai is off, they could still store this water with the product from 

four  desalination plants working on full steam for 6 days. These plants have been lying idle for the past three 

years.  But then why is it that they did not construct the 60,000 cub meter reservoir there?   

 

NPCIL has constructed the KKNPP campus in violation of the terms and conditions laid down by the Atomic 

Energy Regulatory Board in 1998.  NPCIL and elements within the Government of India have been spreading 

misinformation about the safety of the reactor complex. Since the backup for coolant water is insufficient, the 

commissioning of the reactor will be a dangerous gamble. Incidentally KKNPP is the only reactor campus in the 

world totally depending on a machine for meeting the industrial and the domestic water requirements. 

 

1AERB,  clearance letter dated 10 November 1989 

 
2   National Environmental Engineering Research Institute (NEERI) , 2003, EIA for KKNPP 1 and 2 Reactors, p 2-45  

  
3  National Environmental Engineering Research  Institute Chapter 3: Baseline Status and Impact Statement page  3.47 3.3.2.1  

 
4 Krishnamurthy et al Interim Report Of Task Force On Safety Evaluation Of The Systems Of KKNPP Post Fukushima Event, 21 May 

2011 

 
5  Presentation to Tamilnadu Government nominees and the people (sic) representatives regarding safety of KKNPP on 18-11-2011 in the 
office of the District Collector, Tirunelveli by Expert Group on KKNPP constituted by the Government of India, 18 Nov 2011 

 

6 Rajeev Deshpande, Indian N-plants step up safety measures, Times of India TNN | Oct 19, 2011. 

  
7  VT Padmanabhan, 2011, Space weather anomalies and nuclear safety. Paper presented at the National Seminar on Nuclear Safety at 

Kuvempu University on 10 Nov 2011. 

 
8  More safety features at KNPP soon New Delhi. Deccan Herald, Nov 11, 3011, DHNS: 

 

http://timesofindia.indiatimes.com/toireporter/author-Rajeev-Deshpande.cms
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Chapter 3 

 

THE MINING ACTIVITIES AT KKNPP SITE 

VT Padmanabhan, R Ramesh, V Pugazhendi 

 

NPCIL acquired 7sq km area in Kudamkulam village in Tirunelveli district of Tamil Nadu in 1991 for setting up 

nuclear reactors.  History of the site and its immediate neighborhood is provided in various reports and 

documentations like the Environmental Impact Assessment (EIA), AERB’s annual reports etc.  A cement 

company has been mining limestone from the KKNPP site from 1999 to November 2005, while the construction 

activities of the reactors were progressing.  There is no mention about this activity in any of the documents on 

KKNPP available in the public domain.  In the EIA, NEERI says:  “There is a stone quarry at Erukkanthurai, which 

is at a distance of around 6 km from the site. Excavation and quarrying is done through soft mining. There is 

also a stone quarry at a distance of 5 km from the site near Vijayapati. Here, only open soft excavation is used 

up to 2 meters depth. The other stone quarries are at distances of more than 18 km from the site”
 2

 
3
( EIA for 1 

and 2 reactors was drafted in Jan 2003).  The expert committee of the Government of India (EC GOI) in its 

report dated 18 Dec 2012 stated that “no mining activity is conducted by NPCIL”
1
.   

 

In their last report, ECGOI gives the following narration:  

 

“M/s India Cements Ltd were having a mining lease and they were performing mining operations in KKNPP area 

at the time of land acquisition and were given permission to continue their mining activities till the expiry of 

their lease in 1994 or when the project work starts whichever is earlier (by the Government of Tamil Nadu).  As 

the project related infrastructure works of KKNPP had started in 1993‐94, M/s India Cements requested for 

continuation of limestone with latest technology of surface scrapping using a surface miner which would 

ensure the topography intact and would maintain a pollution free atmosphere. …  Considering the superior 

technology of the machine, (sic) the Department of Atomic Energy (DAE) issued a “No Objection Certificate” to 

the TN  government vide their letter no: 18‐10‐1996 stipulating that only surface mining should be carried out 

in the identified areas within the plant boundary.  Government of TN issued a mining lease to M/s India 

Cements Limited for an initial period of 5 years (i.e. up to September 2004) in KKNPP area vides their order no: 

GO. 3(D) No 68 dated 23‐7‐1999, with the stipulation that M/s India Cements will vacate the area as and when 

required by DAE and collection of lime stone should be done by surface scrapping only. Accordingly M/s India 

Cements carried out collection of lime stone and they also carried out tree plantation in the areas where the 
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scrapping had been carried out as stipulated. ( As of June 2011, a total of 23890 plants and trees has been 

developed for green belting, at Kudankulam site (page 51 of EG GOI report dated 15 Dec 2011) Periodic 

inspection by AERB and NPCIL were carried out in the area of activity to ensure the compliance to the 

stipulations.      

 

 

Subsequently, M/s India Cements Ltd gave a request letter to continue their activities as it was mainly beyond 

1.5 Kms radial distance from the RB1&2 site and there had been a clear fencing isolating the area of the 

activity. Also this activity was in no way impacting the activities of the plant. In addition, they had agreed to 

develop a green tree plantation in the area where the lime stone had been collected. Considering this and 

other facts that there is no blasting adopted to for lime stone collection by M/s India Cements Ltd, NPCIL 

forwarded the request to AERB for giving permission for continuing the lime stone collection by surface 

scrapping. AERB, based on the observation that there is no drilling and blasting being done as well as the area 

has been separated from the main plant area by fencing, gave further permission to carry out lime stone 

collection activities beyond 1.5 Km (radial distance from RB1 & 2 site) up to 31‐12‐2005. The mining work was 

completed on 15‐11‐2005.”4 

 

The India Cement Company was hauled up the Cess Commissioner, Ministry of labour, Government of 

India, in the Madurai Bench of the Madras High Court in 2005 for violation of the Limestone and 

Dolomite Mines Labour Welfare Fund Rules. The Honourable Mr.Justice K.Chandru in his order dated 20 

September, 2007 noted that mining activities were carried out by M/s India Cement in 220 hectares of land 

during 1999-2004.  Total extraction in the year 2003-04 was 1.4 million tons of limestone and the ‘mine site’ 

(currently reactor site) had a closing balance was 2.9 million tons as on 31 March 2004. “ It was stated that on 

enquiry, the petitioner has kept two stock points. One near the mine and another at 5 KM away from the 

mines. In the stock point near the mine is a non-royalty and non-cess paid raw material are stored. The other 

stockyard at 5 KM away is a royalty and cess paid materials are kept.” 
5
    

The total quantity of lime stone collected from KKNPP site is not known.  Quantity extracted during 2003-04 

was 1.4 million tons (High court judgement) Assuming that the same quantity was mined every year, the total 

extraction during 1999-2005 could have been about 10 million tons.   

 

While the heavy machineries of M/s India Cements were extracting limestone from KKNPP site, the following 
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nuclear related activities were also taking place there: 
6
 

Ground Break    Sep-2001 

First Pour of Concrete   Mar-2002 

Completion of Foundation Slab  Jul-2002 

Completion of 0.00m Slab  Mar-2003 

Construction upto + 5.4 Slab  Sep-2003 

There are a couple of questions remaining.   

1. Before starting the mining operation in 1999, did they hold a public hearing? 

2. Did they mine in the coastal regulation zone area, ie 500 meters from the high tide line? 

3. EG GOI says that AERB gave permission to mine from October 2004 to Dec 2005.  Mining licenses are 

issued by the State Government and not be the Atomic Energy Regulatory Board. 

4. Did the cement company pay any royalty, if so to whom and how much? 

5. Was it proper to reduce the elevation by mining of coastal nuclear site, which is vulnerable to cyclones 

and tsunami waves?  When NPCIL acquired the land, the highest elevation was 35 meters from mean 

sea level.  The safety margin now for the pump house is just 2.21 meters. 

 

 

 

 

 

 

Acknowledgement:  We are extremely grateful to Adv Guruswamy of the Madurai Bench of the Madras High 

Court for providing this valuable information. 
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IMPACT OF FISHERIES 

„Rise in Water Temperature is good for fishes‟! 

 

In peninsular India, the fisherfolk settled on the shore for thousands of years have been providing the people 

with the cheapest source of quality protein.  Naturally, these custodians of our marine food basket and the 

people who are dependent on them have been concerned about the irreversible changes that could be 

introduced by setting up the “biggest nuclear park” in the world at Kudankulam.  The final report of the CEG 

asserts that these fears are unfounded: 

 

 ““The views expressed (by the PMANE Experts) on the effects of hot water discharges to the 
sea are biased, not based on facts and misrepresented to cause a sense of fear in the minds of 
local public when one recognizes the safe operation of nuclear plants along the coasts and the 
discharge of hot waters, even mixed with ash, from thermal power stations along the coastal 
areas. ..The report reflects the lack of appreciation on the capabilities and potential of our 
Scientists and Technologists and the four decades of our experience in establishing and 
operating nuclear power plants for power generation, inadequate knowledge and 
understanding of the advanced design and safety features of the Reactor being established at 
KKNPP, incomplete information on marine ecology, etc.“ (Page 6 of 70 CEG final report) 

 
 
 
There is fear among the fisher-folk that the discharge of 7.2 billion liters of hot water into the sea every day 
from every reactor at Kudankulam may increase the temperature of sea water and destroy the fisheries. 
 

The questions are how much hot water will be released by each reactor, what is the quality of effluents in terms 

of chemical and radiological composition and temperature.  The CEG provides data which are gross 

underestimations and contradictory with the information provided by NEERI and NPCIL officials earlier. 

 
Volume and temperature of hot water released as per GOI EG 

 

“The approximate quantity of coolant water, when the plant is in operation released in sea will be 70 tons per 
day with a maximum delta T of 7 degree Celsius. (CEG Report, of 15 Dec 12, page 50). 70 tons is approximately 
70 cubic meters.”  On temperature, GOI EC says:  “the seasonal variation in surface water temperature of 
Kudankulam Marine Environment ranged from 23°C during monsoon and winter season to 29°C during 
summer season, with an annual average of 26.6°C. Considering maximum possible surface sea water 
temperature of Kudankulam areas as 29°C, during summer months and the rising the temperature as 
stipulated by MoEF as 7°C, the maximum temperature at discharge point will be 36°C, which may not harm any 
fish even in the vicinity of discharge point. ” Page 51 of 77 

 

It is again supported by the fact that fish, being a cold blooded animal, it can adjust the body 
temperature with that of environment within the sub lethal temperature and a rise in body 
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temperature will enhance all biological activities, including growth and production. In addition, the 
fish and prawns will have the capacity to sense the change in temperature in ambient water and try 
to avoid and move away from the adverse condition, if any., from the point of discharge (page 29, 
CEG Report 18-11-2011) 
 
 

Volume and temperature of hot water released according to the CMD of NPCIL 

 
In a paper published in Nuclear Engineering Internation in 2006, SK Agarwal, the then CMD of NPCIL stated 

that 7.2 million cub meter of hot sea water will be released and the “design intake seawater temperature was 

considered as 32 ◦C and permissible outlet temperature of the discharge water in the sea was 39 ◦C” (S.K. 

Agrawal, Ashok Chauhan , Alok Mishra,  The VVERs at Kudankulam Nuclear Engineering and Design 236 (2006) 812–835) 

 

 

First they bring down the volume of water discharged from 7.2 million tons (cubic meters) of 70 tons.  And then 

they reduce the effluent temperature from 39 C to 36 C.  And then they discover that such changes in water 

temperature will enhance the health and well being of the fisheries. 

 

There are plans to build 6 more reactors at Kudankulam.  When completed, all the eight reactors will be 

discharging 56 million cub meters of hot water (temperature 39 C) into the Gulf of Mannar.  How much is this?  

Trifle if you compare with total water in the Bay of Bengal.  Quite a lot if the hot water does not instantly mix 

with all the waters in the gulf or the bay.  So how much is it?  For a comparison, Mullai-Periyar dam has a 

maximum capacity of 500 mill cub meters.  In other words, every 11 days or so, KKNPP reactor site will be 

draining off one MullaiPeriyar equivalent of hot water into the Kudaankulam sea.  Some 30 MullaiPeriyars to be 

drained off in the Gulf of Mannar, every year. 

 

The GOI EC argues that there are other coastal nuclear sites in India. Tarapur and Kalpakkam have total installed 

capacity 250-350 MW(e). In both these places, catch has been considerably reduced and the fishermen have 

been at the receiving end for more than three decades.  Kudankulam is about to host nuclear capacity, some 20 

to 25 times that of the existing ones.  Climate scientists and marine biologists the world over are concerned 

about the rise in sea water temperature by a mere 2 C due to green house effect.  They predict that such a 

“small increase” will wipe out the fisheries and our oceans will be taken over by the jelly fish which is more 

temperature-tolerant than other species. 
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Chapter 4 

THE UNACCOUNTED POPULATION LIVING IN CASANAGAR, 

THE STERILIZED ZONE OF KKNPP AND 

THE ROUTINE AIR RELEASES OF RADIONUCLIDES  

VT Padmanabhan, R Ramesh and V Pugazhendi 

 

Before a reactor is commissioned, an evacuation drill is mandatory.  This is to ensure that if the reactor 

explodes leading to an offsite radiological emergency, the people have to taken to safer places.  For this 

exercise,  sthe plant authorities should know the population distribution in the places sthat may have to be 

evacuated.  ECGOI in their first report said dated 18 Dec 2011 said that there was nobody within a distance of 2 

km from KKNPP in 2001. (2011 Census data was available well before that, but NPCIL did not care to obtain it.) 

This is absolutely true.  In response to  P-MANE Expert Group’s observation that the population data is 

outdated, Dr Muthunayagam, convener of the Government Expert Group said that the current population can 

be estimated by using the decadal growth rate. 

 

It is possible to estimate the current population from the 2001 census data, if there has not been any large 

scale population transfer.  This is not the case in the sterilization zone of KKNPP.  Around the middle of the last 

decade, about 2000 people have moved into a township known as CASA-Nagar, a tsunami survivors’ 

rehabilitation project.  There are 450 housing units in CASA-Nagar.  These residents were earlier living in 

Idinthakarai and nearby villages.  CASANagar is only 900 meters from the KKNPP; dangerously close to a stack 

emitting 50 trillion Becquerel’s of assorted radionuclides every year.  Since these homes are less than 2 km from 

the stack, the lung burden of the people living there can be estimated from columns 6 and 7 above. 

KKNPP is having details of population to be evacuated in the case of a radiological emergency.  It appears that 

they do not know anything about CASA-Nagar.  These are the people who need to be evacuated first.   

Unlike other tsunami victims, CASA-Nagar people were given a conditional ownership to those buildings.  The 

title deed says that in case of a disaster (nuclear?) they will have to vacate the place immediately.  They have no 

right for compensation in such case.   

 

How did this colony come up so close to the stack, within the sterilized zone?  The lower government officials 

who made the site selection, the NGOs who supervised the construction and the beneficiaries could have been 

ignorant about the rules regarding the sterilized zone.  However, the scientists and the managers of KKNPP 

were present in and around the campus since 2004.   
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GASEOUS ROUINE EMISSION FROM KKNPP 

Is living so close to a nuclear stack risky at all?  The Central Government Expert Group Report says: 

 

KKNPP reactor has a 100 meter high stack, higher than the reactor buildings.  Spending so much money for 

throwing out exhaust air from building ventilation systems! Why are these stacks standing so tall?  A retired 

regulatory scientist of AERB said that the stack height ensures that “the released radionuclides will not reenter 

the campus”. So what does a VVER reactor throws out through its stack? 

 

The United Nation’s Scientific Committee on Effects of Atomic Radiation (UNSCEAR) has been publishing data of 

emissions from all commercial nuclear reactors in the world.  The sources of data are the national regulatory 

agencies.  The latest report published in 2008 has details of release for the period 1999-2002.  Release data 

from reactors from India since 1995 is not available in the UNSCEAR reports.   

AERB publishes release data in the form of percentage of permissible releases.  With UNSCEAR data, it is at 

least possible to make inter-country and inter-reactor type comparisons.  An analysis of data for 1994 (the 

latest available one in UNSCEAR report) shows that the Indian emissions are several orders of magnitude higher 

than that from a standard reactor.  A comparison of CANDU reactors at Pickering in Canada and Kalpakam in 

India is given in table below: 

 

Releases of Noble Gases, Tritium & Iodine  per MW(e) in 1994 

CANDU reactors at Kalpakkam, India and Pickering (Canada) 

     
Radionuclide Bq Pickering Kalpakam Ratio 

          

          

Noble gases Billion 128 54476 425 

Tritium Billion 130 7714 59 

Tritium in Liquid effluents Billion 68 1267 19 
 

Source:  UNSCEAR 2000, Annex C Tables 30, 31, 32, 33 
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In short, per megawatt of electricity  the Kalapkkam reactors released 425 times more of noble gases and 59 

times more of tritium than the CANDU reactors at Pickering in Canada. 

 

Kudankulam reactors are five times bigger than Kalpakkam.  So they will be releasing more radioactive gases 

and materials.  KKNPP EIA for reactors 3 and 4 has some partial data on the radioactive gases that would be 

released from them. (in Chapter 4, page 4.1 of KKNPP EIA for 3rd and 4th reactors).   UNSCFEAR report of 2008 

has data on releases from a 1000 MW(e) VVER reactor based in Hungary.   

 

ROUTINE RELEASES FROM A VVER REACTOR IN HUNGARY  

IN 2002 – BECQUERELS  

 

Isotopes Half life One Year One Day 

  
  

  

135Xenon (Noble gas) 5.5 days 3E+13 9.5.E+10 

3H  Tritium 12.3 years 4E+12 1.1.E+10 

133Iodine 8.3 days 5E+07 1.5.E+05 

14Carbon 5745 years 5E+11 1.2.E+09 

xxParticulates Diverse (long lived) 1E+13 3.7.E+10 

Total 5E+13 1.4.E+11 

 

Sources:    

UNSCEAR, 2006, TABLES A4, A5 & A6, Generation of electricity and release of radionuclides 

http://www.unscear.org/unscear/en/publications.html 

 

Every day, one reactor at Kudamkulam will throw away 140 million Becquerel (one Bq = one radioactive 

disintegration every second of its first half life.  There will be 11 billion tritium disintegrations every second for 

12.3 years from the time of emission (or to be more specific from the time of creation of that isotope in the 

reactor).  After 12.3 years, the rate of disintegration will be one in every two seconds.  3.12% of the tritium 

atoms that will be released on the day of commissioning will be present in the environment after 61 years.)  
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Every second, each of the stacks of KKNPP will be releasing about 3.5 million Bq of assorted radionuclides.  

CASA Nagar, which has 800 children is less than 3 km from the emission point. 
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Chapter 5 

 
NOTE ON SAFETY OF KKNPP REACTORS – GENERAL 

Comparison of the Post-Fukushima Task Force Reports for  
Madras Atomic Power Station (MAPS) 

And Kudankulam Nuclear Power Plant (KKNPP) 
 

VT Padmanabhan, Dr R Ramesh, Dr V Pugazhendi 

 

Introduction 

 

Post Fukushima, NPCIL appointed separate task forces consisting of nuclear experts to examine the entire 

commercial nuclear power plants, including the yet to be commissioned reactors at Kudankulam.  The 

committees for Madras Atomic Power station (MAPS) and Kudankulam Nuclear Power Plant (KKNPP) were 

headed by S Krishnamurthy, a senior scientist at MAPS.  Both these stations are located in Tamil Nadu coast of 

Bay of Bengal.  MAPS has two 220 MW(e) pressurized heavy water reactors (PHWR) and KKNPP has two 

pressurized water reactors (PWR),  MAPS is 65 km from Chennai, KKNPP is 60 north of Kanyakumari. 

 

Same Eco-system – different levels of risks 

 

The Madras Atomic Power Station and the Prototype Fast Breeder Reactor (PFBR) are located in the same 

campus and the distance between the two is less than a kilometer.  Kudankulam Nuclear Power Plant (KKNPP) 

is 400 km south off MAPS.  All the three systems are located are on the Bay of Bengal coast.   

 

For the worst case scenario, the MAPS committee considered 2004 Sumatra tsunami and 1977 cyclone with 

landfall in Andhra Pradesh.  KKNPP committee considered 2004 tsunami and “five storms with maximum wind 

speeds ranging from 61 to 114 kmph recorded in (the) region during the period from 1891 to 1986.”  There 

were more intense cyclones in Southern Bay of Bengal, the one that hit Chennai in Nov-Dec 1996 lasted for 9 

days ‘reported to be very long life compared to any cyclone in the Indian Ocean’.   

 

Risk of flood 

 

“The water level experienced at (KKNPP) site during the 2004 tsunami was only about 2.2 meters above mean 

sea level.”  The flood level experienced at MAPS during the same tsunami was 10.5 meters.  
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KKNPP task force considered flooding of 5 meters above mean sea level in their worst case scenario.  This 

includes 2.5 meters from a future tsunami and 2.5 meters from a cyclone.  KKNPP – “The design maximum sea 

level with a 0.01 % probability (that occurs once every 10000 years) is estimated as plus 5.30m (MSL).” The sea 

wall is 8 meters high, reactors, turbines, steam generators are all above 9 meters MSL.  The task force says 

there is a buffer of 4 meters.   

 

The MAPS expert committee used a different calculation.  In their own words: “For MAPS, …taking into account 

1977 severe cyclone at Andhra, the safe grade level from cyclonic storms had been arrived at as 10.45 m. 

Hence for the purpose of this analysis, a flood level of 15 meters is taken. If at a later date, this figure gets 

revised on further review, the new figures can be adopted, to revise the analysis.”  While KKNPP group 

considered both the tsunami and the cyclone, the MAPS group forgot to include tsunami in their equation.  

 

Since the MAPS committee anticipates a flood level of 15 meters MSL, many of the structures will be under 

water.  Yet, the reactors will be shut down safely, core and spent fuel pool will be cooled.  At KKNPP the experts 

concluded that since the flood level will be 5 meters under worst case scenario and since all the buildings are 

above 8 meters, there is no threat to any structures from any natural calamities during the next 1000 years. 

 

PFBR – “For a period of 1000 years, the original safe grade level for PFBR was designed as 14 m. However, since 

the original raft construction before Tsunami wave, inundated by Tsunami water, the raft had to be redone taking 

the original raft as datum. In view of this, the finished grade level for PFBR became 15.4 meters. All safety related 

structures of PFBR are located at 15.4 meters or above.”  

 

Is KKNPP ready to face a Fukushima type event?  According to the Task Force Report, “to further enhance the 

level of safety and to build more defense in depth the committee recommends the implementation of the 

measures outlined to cope up with unanticipated and rare severe and multiple natural events having very low 

probability like the one that took place at Fukushima... The engineering details of these additional measures are 

being worked out. The schedule (short term and long term) of implementation will be submitted along with 

engineering details by end August 2011”.  

 

The detailed engineering report which was to be submitted by the end of August 2011.  We do not know if 

these were submitted.  Nor do we know anything about the actions taken. 
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THE PASSIVE SAFETY FEATURES OF THE THIRD GENERATION REACTORS AT KKNPP 

 

VVER reactors under construction at Kudankulam are third generation Pressurized Water Reactors (PWR).  

Newest models do have better safety features than the older ones.  However, these features have not been 

tested in real life situations.  They are the products of simulations and models.  The following quotes from an 

AERB book should be read along with the claims of safety by the proponents.   

 

Passive Heat Removal System (PHRS) 

Post Fukushima Task Force Report says: 

“3.11 Core cooling during SBO: In case of simultaneous loss of Gr-III and Gr-II power supply reactor is shutdown 

automatically and core cooling is achieved by natural circulation of primary coolant system through steam 

generators. Heat removal from SG takes place initially through atmospheric discharge valves and PHRS. On 

sensing low level in SG closure of Fast Steam Isolating Valve (FSIV) will take place and SG cooling will continue 

using PHRS. As per the safety analysis reports, primary coolant temperature &pressure comes down to 165º C 

and 3.4 MPa after 24 hrs. 

 

AERB Says 

Core Cooling during SBO   “This system has been provided to reject decay heat of reactor core to outside 

atmosphere, during Station Black Out (SBO) condition lasting upto 24 hours. The system can maintain hot 

shutdown condition of the reactor, thus, delaying need for boron injection. PHRS has four independent trains, 

each with three air-cooled heat exchangers located along the periphery on the outside of the secondary 

containment. Three trains are designed to provide 100% heat rejection capacity with reactor in shutdown 

condition i.e. 2% of reactor rated power. Specially designed air inlet/outlet dampers are provided across heat 

exchangers of PHRS for controlling air flow over these HXs. Experience with specially designed air inlet/outlet 

dampers is not available. (emphasis added) Functional tests for damper opening/ closing/modulation on steam 

pressure signal during commissioning as well as periodic tests will have to be done. (AERB Chapter 5 pp 53-54, 

ref 3)” 

Second Stage ECCS Accumulators   Emergency Core Cooling System (ECCS) has four sub-systems, namely (i) high 

pressure emergency injection system, (ii) first stage hydro accumulators, (iii) long term recirculation and decay 

heat removal system (JNA) and (iv) second stage ECCS hydro accumulators. Second stage ECCS hydro 

accumulators have been designed to supply borated water for core cooling. The design envisages decay heat 

removal during BDBA condition of LOCA with SBO for 24 hours when the system operates together with PHRS. 

Performance of the system and especially of proper functioning of the special check valves would be ascertained 
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during commissioning phase.   

Quick Boron Injection System.   Two systems, EBIS and QBIS are provided which can individually make the 

reactor sub critical by adding concentrated boric acid solution during an ATWS condition. This system would be 

tested during commissioning to establish its effectiveness and to ensure its performance is as per the design 

intent. (AERB page 54, ref 3)  

 

System for retaining and cooling of molten core  An Ex-Vessel core catcher filled with specially developed 

compound (oxides of Fe, Al & Gd) is provided for retention of solid and liquid fragments of the damaged core, 

parts of the RPV and reactor internals under severe accident condition resulting in melting of core and failure of 

RPV. The filling compound provides volumetric dispersal of the melt. It provides sub criticality of the melt and 

prevents it from spreading beyond the limits of containment. The filler compound has been developed to have 

minimum gas release during dispersal and retention of core melt. Cooling water can be supplied on top of core 

catcher from water storage inside the reactor building by opening of a remotely operated valve as per the 

accident management procedure. By design, accumulation of leaked out water from primary coolant system 

and ECCS provides cooling of core catcher vessel from outside without any need for operators’ intervention. 

Appropriate surveillance requirements for this novel feature will have to be worked out and incorporated in 

Technical Specifications for Operation. (AERB page 54, ref 3) 

 

In Short these are all untested system and their performances will be evaluated during the commissioning and 

tests in future. 

 

The Government of India Expert Group for KKNPP 

 

“The EG has reviewed the design safety aspects of KKNPP and have concluded that and accident similar to that 

occurred at Fukushima is not conceivable at KKNPP” (page 2) 
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Chapter -6  

SPACE WEATHER ANOMALIES AND NUCLEAR SAFETY 

VT Padmanabhan 

After the Fukushima nuclear disaster several expert committees have examined the safety aspects of nuclear 

power plants in India.  These reports discuss their preparedness to meet a one-in-ten thousand year flood that 

can lead to a radiological emergency.  So, the discussion is about extreme events, known as High Impact Low 

Frequency Events (HILFE). Space weather is a HILFE being discussed by the scientific establishment in USA like 

the Oak Ridge National Laboratories (ORNL), NASA, the US National Academy of Science (NAS) and the US 

Nuclear Regulatory Commission (NRC) to name a few. This HILFE event has not received any attention from the 

proponents or opponents of nuclear energy in India.  . 

What is space weather? 

Besides the visible light and ultraviolet radiations, the Earth and other planets in the Solar System also receive 

other forms of matter and energy on a regular basis from the Sun and other galaxies.  These are X-rays, gamma 

rays, subatomic particles like protons, and magnetic plasma. The magnetosphere of our planet acts as a shield 

against the particle shower.  But some still escape this filter and reach us.  The plasma and the radioactive 

particles generate Geo-magnetically Induced Current (GIC) of about one ampere in our lithosphere.  Ionizing 

radiation from these sources is the main driver of mutation in the biosphere.   

Occasionally, say once in a hundred years, the planet is jolted with a massive eruption of billion tons of particles 

in one go. Space weather refers to such violent transfers of matter and energy from the Sun to the Earth. Its 

main drivers are (a) Solar flares consisting of gamma, UV and X- rays (b) solar proton events (SPE) consisting of 

high energy protons and (c) Coronal Mass Ejections (CME) that are clouds of charged plasma with imbedded 

magnetic field.  Solar flares travel at the speed of light.  SPE normally arrives on earth within hours of emission, 

but an event of 2005 took only 15 minutes.  The arrival time of CME varies from 18 to 72 hours.  The biggest 

space weather event during the past 450 years occurred in September 1859.  Known as Carrington event, this 

storm caused widespread disturbance of telegraph across the planet.  A magnetograph maintained at the 

Alibag observatory in Colaba Mumbai is the only scientific documentation available on this.  The next major 

event happened in 1921.  

The 1989 event which was ten times smaller than the 1921 event caused irreparable damage to a transformer 
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at the Salem nuclear power plant in New Jersey.  In Canada, 6 million people served by Quebec hydropower lost 

electricity for 9 hours.  Impact of this was also felt in Northern Europe.  Several smaller events did occur during 

the satellite era.  Many of those gadgets up in the sky were either disoriented or damaged.  A detailed account 

of the space weather events during the past century is available at www.spaceweather.org. 

 

A big CME can cause a geomagnetic storm as it punctures our planet’s magnetosphere, leading to a surge in the 

earth’s current (up-to 100 amperes).  When this is communicated to the grid (as a semi DC current), the 

transformers get burnt.  An expert committee of US NAS estimated that a 1921 type event can destroy 100 of 

300 odd big transformers in US.  Lead time for manufacture of this type of transformers is one year or more.  

The NAS report predicts that a third of the grid in US will be affected and it may take between one to ten years 

to reconnect.  Besides damaging the high voltage transformers, space weather events can also destroy or 

disorient the satellites impacting the global communication network. NASA predicts that a big event is likely in 

Solar Cycle 24 that is expected to peak in 2013.  

 

According to ORNL, the probability of such an event happening today is one in hundred.  Compare this with one 

in 10,000 chances of a big flood DAE is anticipating. 

 

 

Effects on Lithosphere – Earthquakes and Volcanoes 

Even more disturbing is recent suggestion that the space weather anomalies can cause volcanoes and 

earthquakes.  During the past two decades, severe disturbances in the ionosphere were observed days before 

major earthquakes.  Several recent studies have shown correlations between solar storms and earthquakes.35   

 

Seven earthquakes including the Sumatra tsunami 

There were seven solar storms followed by earthquakes during 36 days of November-December 2004.  

Anagnostopoulos et al state that “our analysis clearly shows that 7 of the 7 solar wind increases observed 

upstream from the earth’s bow shock from 23/11/2004 to 28 /12/2004 were followed by one or more M>6 

earthquakes (M=7.1, 7.0, 6.8, 6.8, 8.1, 9.3, respectively) within ~1.5 days.” 36 

 

Iceland Volcano and China earthquake 2010 

In 2010 Iceland's volcano Eyjafjallajokull erupted for the first time in 190 years.  In a paper presented at the 
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European Planetary Science Congress 2010 BR German makes the following observations:  “it was registered 

following  (a) the beginning of a major solar wind storm 4 April, 2010, (b) CMEs hit Earth's magnetic field on 11 

April; the impact caused a G2-class geomagnetic storm, (c) one of the biggest prominences in years erupted 

from the Sun on 13 April, and (d) as final, major explosions of the Eyjafjallajokull volcano took place and clouds 

of ash were drifting across Europe on 14 April, 2010.  In addition, the earthquake of the magnitude 7.1 occurred 

in China.”  37 

Great East Japan Earthquake caused due to solar storm? 

CME and resultant geomagnetic disturbances were noted three days before the 9 M earthquake and tsunami in 

East Coast of Japan.  Spaceweather.com noted in the daily briefings:  “A coronal mass ejection (CME) exploded 

from the vicinity of sunspot 1164 during the late hours of March 7th. It leapt away from the sun traveling ~2200 

km/s, making it the fastest CME since Sept. 2005. This CME brushed against Earth's magnetic field on 09 Mar 

2011.  “Earth's magnetic field is still reverberating from a CME strike on March 10th.”38 A causal link between 

these two events cannot be ruled out, though no scientific paper has so far been published 

 

Impact of grid failure on Nuclear facilities 

 

The loss of electricity will impact on all aspects of modern life – industry, transport, communication, water 

supply and supply chains of foods and other essentials.  The impacts, though unthinkable, can be overcome by 

resilient society like that of ours.  There could be minor accidents in factories and on roads, but these are not 

likely to have a lasting impact. 

 

However, the effects of a long term black-out on nuclear facilities like reactors and spent fuel pools will be 

irreversible.  In the absence of the motive power, supply of coolants to reactor cores and their spent fuel pools 

will be stopped.  This can cause core melt downs and explosions leading to radiological contamination of vast 

areas.  The US Nuclear Regulatory Commission (NRC) is currently deliberating on a petition by the civil society 

to ensure motive power without daily input of resources and human presence. 

 

Care of the nuclear cores and spent fuel pools is a problem that will have to be addressed by 30 national 

governments with nuclear technology.  They can wait till the NRC petition is disposed off or initiate their actions 

at their own level. The British government has indicated that they are awake to the problem. 

The long term safety of the nuclear facilities depends on availability of fresh water and a motive power to pump 
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it to the core and the pool.  In India nuclear campuses like TAPS and MAPS draw their fresh water from natural 

sources some 20+ km away.  In such cases, motive power will be required for pumping water to the tower at the 

source and at the campuses.  Kudankulam is a unique case.  The Anu Vijay Township with over 1000 households 

and the reactors and the spent fuel pools are dependent upon desalination plants for their fresh water.  There is 

no other reactor complex in the world which is totally dependent upon desalination.  About 10 MW(e) is 

required to run the desalination plants.  

 

As mentioned in the beginning of this note, widespread collapse of the national grid due to severe space 

weather anomalies is a HILFE with an estimated probability of one in 100 years.  As such, during the life time of 

KKNPP reactors, this may or may not happen.  This is a problem for all reactors and hence the need for a 

national policy.  India is in a safer position than many other nuclear nations as our nuclear share is less than 4% 

of the electricity and less than 1% of the total energy consumed. 

 

 

NATURAL DISASTERS -10+ DEATH OR 100+ 
AFFECTED DURING 20TH CENTURY
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Chapter 7 

 
HEALTH EFFECTS OF LOW LEVEL IONIZING RADIATION 

VT Padmanabhan, V Pugazhendi and R Ramesh 
 
The Government of India Expert Group asserts that low level radiation does not cause any health risk to the 

nuclear workers, down-winders and the down-streamers.  Findings of the studies among the bomb victims in 

Japan, people living in High background radiation regions in Kerala and Tamil Nadu and the radiation workers in 

India are quoted as evidences.  The studies referenced for this assertion were funded by either the military or 

the nuclear industry.  Studies by independent researchers published in peer-reviewed journals show different 

results. 

 

This note is divided into six parts. 

Part I – General Statement of the Problem explains that the weapon connection is responsible for the bias in 

the findings of official health studies like the ones done among the bomb victims.   Studies funded by the 

owners of nuclear facilities will also be biased for reasons of profit.  Tobacco industry never admitted that their 

product causes cancer, till independent researchers did their job well.  ICRP and all other official radiation 

committees are filled with ‘experts of weapon establishment or owners of nuclear facilities. An independent 

risk estimator – the European Committee on Radiation Risks (ECRR)  finds that the official risk estimate of low 

doses of ionizing radiation is more than hundred times higher than that of ICRP. 

 

Part II – Genetic Epidemiological Studies in 70,000 people in the coastal villages of Kollam district in Kerala 

reveals statistically significant increase in genetic disorders among children born to parents who were receiving 

an average dose of 5 milliSievert a year from the thorium bearing minerals in the soil.  Summary of the paper 

published in International Journal of Health Services 

 

Part III -  Flawed Genetic Studies in the Bombed Cities.  Genetic studies were designed by the US Army’s Atomic 

Bomb Casualty Commission in 1948.  They included a group exposed to heavy doses of residual radiation from 

the fission products and neutron activation products in the control (unexposed) group in the genetic study.  A 

review shows high aberration of sex ratio of the offspring of the unexposed control group.  Summary of a paper 

presented at an international conference on radiation health risks. 

Part IV -  Prevalence of Cancer in employees and their spouses in MAPS, TAPS and BARC.  Significantly higher 

prevalence in older units (BARC and TAPS) in comparison to MAPS.  Data source: NPCIL.  Summary of a paper 

submitted for publication. 
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Part V – A DAE funded study by a Chennai based NGO shows statistically significant increase in 10 diseases in 

people living in villages within 8 km of MAPS in comparison to those living beyond 50 kms.  Diseases includes 

diabetes, stroke, cancer, mental retardation and thyroid anomalies.  A brief report and statistical analysis of the 

findings.  Data source: NPCIL.  This data was released to the press by the managers of NPCIL.  A quality study 

like this should have appeared in a peer-reviewed journal.  Journals usually do not accept materials that have 

been published earlier.  In order to protect the right of the researchers who conducted the study, we are 

attaching our note as a separate document, which is “exclusively for the eyes of the government” and should be 

publicized in any form that will hamper its future publication in a proper journal. 
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PART I :  GENERAL STATEMENT OF THE ISSUE OF 

HEALTH EFFECTS OF LOW LEVEL RADIATION 

 

The fission technology was born in the weapon laboratories of the Manhattan Project in USA.  First among the 

fission-related radiation victims were the scientists and the workers of the weapon laboratories. Their ranks 

were joined by the people of Hiroshima-Nagasaki.  Later on millions of soldiers took part in the 540 atomic 

bomb tests conducted by the nuclear weapon tests.  Because of this weapon connection, health studies of 

radiation victims – be it in Japan, USA or USSR, were monopolized by the establishment.  All the international 

committees like ICRP, UNSCEAR are filled with in-house experts.  Scientists like Karl Morgan and John Gofman 

who spoke and wrote against the establishment were hounded out. 

Post-Chernobyl, the situation is changing.  Studies by independent researchers published in peer-reviewed 

journals show that the real radiation health risk is two orders of magnitude higher than that estimated by the 

official committees. These observations are strengthened by the laboratory findings in nano-toxicology and 

genomic instability.  The European Committee on Radiation Risks (ECRR) consisting of 22 scientists working in 

different areas of epidemiology and radiobiology have been making radiation risk estimates during the past 

decade.  Their evidences are increasingly being accepted by the Courts and the people.   

 

Health effects of IR can be classified into two (a) genetic effects and (b) somatic effects.  Genetic effects are 

those that are manifested in the progeny of the exposed persons while somatic effects are manifested among 

the exposed persons.  Effects of IR are cellular.  Exposed cells may die or survive with a mutation in the DNA.  

According to the newest findings, besides the immediate effects, there are also delayed effects of exposure, 

that may manifest decades after the exposures.  This is mediated through the chemical changes occurring in the 

cell due to the generation of free radicals.  Though most of the free radicals are short-lived, they cause to 

produce persistent chemicals.  Animal experiments show that injection of body fluids from the exposed animals 

into non-exposed one can also cause mutation.    

Since the middle of the last century, all humans and the entire biosphere is subjected to anthropogenic 

radionuclides generated in the process of nuclear fission.  Fission technology produces about 600 radioactive 

isotopes.  Most biologically significant among them are: (Half life in parenthesis): 14Carbon (5730 years), 

3tritium (12.3 years), 131Iodine (8.3 days), 137cesium (30 years) and 90strontium (29 years).  Making and 

testing of atomic bomb tests were the main source of exposure till 1965.  Total explosive yield of all these tests 

is equivalent to 520 million tons of TNT equivalent.  To put this number in perspective, the total explosive yield 

of all conventional explosives used during the II World War was less than 10 million tons of TNT.   So, all of us 



Report of the P-MANE Expert Committee 53 

 

are ingesting the radiocarbon, strontium90, tritium and cesium and about 20 other long-lived fission and 

activation products released by the boys through their toys. 

Since 1970’s the civilian nuclear fuel cycle has been continuing the radio-biological experiment from 200 

locations, mostly in the Northern Hemisphere of the planet.  Unlike the bombs, the civil nuclear emission is 

chronic.  Every year, the energy fuel cycle fissions about 300 tons of 235 uranium and produce 200 tons of 

plutonium and 300 tons of fission products.  More than 99% of these toxins are contained in the reactor cores.   

Herman Mueller in his experiments with fruit flies in 1927 demonstrated that ionizing radiation is mutagenic.  

He observed that when the male flies were exposed to low dose X rays, there were fewer female progenies.  

Decades research and experiments convinced him and fellow geneticists that IR is the most potent mutagen 

introduced by the modern humans.  In an article published in the American Journal of Human Genetics in 1956, 

Mueller suggested to cyro-preserve the sperm of the young men before entering radiation jobs.   

Radiation establishment consisting of organizations like the International Commission for Radiation Protection 

(ICRP), United Nations’ Scientific Committee on Effects of Atomic Radiation (UNSCEAR) and the Biological 

Effects of Ionizing Radiation (BEIR) Committee of the US National Academy of Sciences and their national 

affiliates in 30 nuclear countries believe that IR induced genetic effects has not been demonstrated in humans 

so far. This is based on the nil findings of genetic studies among the children born to bomb victims in Japan and 

people living in High Background Radiation Regions of Kerala, India.  Both these assertions are not true as is 

evident from independent studies published in peer reviewed literature.   

Findings of the following studies are summarized below: 

(a)  Genetic epidemiological study in Kerala High Background Radiation Region -2004 

(b)  Review of genetic studies of children of Hibakushas – 2011 

(c) Study of children born to radiation workers in BARC and TAPS – 2011 

(d) Prevalence of cancer among workers and their families in BARC, TAPS and MAPS 
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PART – II :  GENETIC EPIDEMIOLOGICAL STUDY IN  

KERALA HIGH BACKGROUND RADIATION REGION -2004 

 

Since 1957, the atomic energy establishments in India and US have been claiming that the people living in the 

high background radiation region in Kollam (earlier Quilon) district of Kerala are healthy.   This has been used as 

an evidence  to prove that low level radiation exposure from nuclear power plants and bomb testing are not 

detrimental to health and wellbeing.  A quote from the Central Government Expert Committee report dated 15 

Dec 12” 

 

 

 

About 200,000 people live in high-background radiation regions (HBRR) in India. Sources of radiation are 

thorium, uranium, and their radioactive daughters contained in the mineral monazite. Rich surface deposits of 

monazite are found in the coastal districts of Ganjam in Orissa State, Kanyakumari in Tamilnadu State, and 

Kollam (earlier Quilon) in Kerala State. Other well-known HBRRs are in China, Brazil, France, Italy, Iran, 

Madagascar, and Nigeria.  Kerala HBRR is a coastal strip, which is part of four revenue villages: Alapat, Panmana, 

Chavara, and Neendakara, in Karunagappalli taluk (subdistrict) of Kollam district. The strip is an island with 

Neendakara and Kayamkulam estuaries in the south and the north, Ashtamudi-Kayamkulam backwaters in the 

east, and the Arabian Sea in the west. 

 

In 1957, the World Health Organization (WHO) identified the Kerala HBRR (mean background radiation 650 

millirad/year (mR/yr)) and adjoining villages in a normal radiation region (NRR) as the ideal setting for studying 

the radiation-induced and spontaneous genetic load in human beings (4, p. 13).  In 1959, an expert committee 

of WHO laid down the methodology for conducting a study. Scientists from BARC were part of this committee.  

They did not undertake any study.  In 1975 N Kochupillai and colleagues from the All India Institute of Medical 
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Sciences (AIMS) Delhi (12) reported a higher incidence of Down syndrome and severe mental retardation in the 

Kerala HBRR in the top science journal the Nature.  At the end of a debate between BARC and AIMS, the former 

agreed to fund a detailed study of the entire population in Kerala HBGR. AIMS submitted a detailed proposal 

and the budget to BARC.  Nothing happened after that.   

 

VT Padmanabhan et al conducted that detailed study under the guidance of an International Advisory Board 

consisting of Dr Rosalie Bertel, Dr Karl Morgan, Dr Alice Steward, Dr Patricia Sheehan and Prof Sadao Ichhikawa.  

The study population included all inhabitants of the mineral belt and a population living in comparable coastal 

region in the adjoining district of Alapuzha.  The details of the study are given below: 

 

(a) Demographic survey of all households in with a population 38,000 in HBRR and 32,000 in NRR  

(b) Dosimetric survey of the entire HBRR and selected places in NRR 

(c) Screening of persons reported to be suffering from a genetic disorder or congenital anomaly by trained 

nurses and doctors. 

(d) Chromosomal study of children suffering from mental retardation, other complex syndromes and their 

parents at AIMS. 

(e) DNA studies of patients with complex syndromes and their parents at AIMS.  

 

The findings are summarized below: 

 

1. 985 persons were found to have heritable anomalies. Suggested etiologies for the anomalies were 

chromosomal and Mendelian, 

 

2. 15 percent; multifactorial, 60 percent; and congenital, 25 percent.  

 

3. There was a statistically significant increase of Down syndrome, autosomal dominant anomalies, and 

multifactorial diseases and an insignificant increase of autosomal recessive and X-linked recessive 

anomalies in the HBRR.  

 

4. The total fertility rate was 3.85 per couple; 9 percent of live-born children were reported dead. The rate of 

untoward pregnancy outcome—death of the offspring or presence of an anomaly in a living child—was 6.4 

percent among the unrelated couples in the NRR, with one spouse born outside the area of current 

residence (“migrant”). Considering this as the base, the excess relative risks in the other groups are: “NRR-
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nonmigrant,” 35%; “HBRR nonmigrant,”  69%; “NRR-consanguineous,” 76%; and “HBRR-consanguineous,” 

157%.  

 

5. Ionizing radiation, consanguinity, and nearness of birthplace of the spouse are risk factors for the death of 

offspring and for anomalies. The higher risk among the “non-migrant” couples may be due to geographic 

inbreeding.  

6. The findings are suggestive of an autosomal recessive etiology for the majority of the multifactorial 

anomalies. 

RESPONSE OF GOVERNEMNT OF INDIA EXPERT GROUP IN ITS FINAL REPORT DATED 31 JAN 2012 

 

The Final Report of GOI EC raises following points against the study of genetic disorders among the children 
born in the High Background Radiation Region in Kerala, published in a peer-reviewed journal in 2004.   
 
“The following points may be noted regarding the quoted paper in Int. J of Health Service: 

 

“ 1.  All the references quoted in the 2004 publication are of pre 1977, omitting the later 

works. The paper meticulously avoids reference to several publications on the subject 
which have clearly established that there is no increased effect of the elevated radiation 
background on the people. The well established paper of Dr. Krishna Nair’s school is also 
avoided.” 
 
Response:  There are 60 references in the paper referred to above.  Of these, 29 were published before 1977 
and 31 were published after 1976.  All the major radiation studies reported till 2000 were referred to and 
discussed in the paper. 

“2  “The basis of sampling cohort is not mentioned to enable a judicious judgment”. 

 
Response:  There was no sampling involved as all households west of the backwater-canal system in the study 
area and west of the national highway in the control area were included in the study.   
 

3. The dosimetry is woefully inadequate for a population of 200,000. Doses are aggregated from few 

measurements to the entire population. Compare this with the intense house to house dosimetry of 70,000 
data points in the work of Nair et al. (Health Physics, 2008) and the individual dosimetry method of detected 
cases and case‐control method of Koya et al.(Rad. Research, 2012) 
 
Response: Dosimetry was a minor component in our study and we accept that the BARC dosimetric survey is 
more detailed.  We did not contest their findings. 
 
4.  “The occurrence of DS (Down Syndrome) reported in the reference, for HBRAs (1 in 1088) matches with the 
averages for the district estimated by painstaking studies (1 in1361) and also the world averages. But the DS in 
control areas selected is curiously underestimated (1 in 3265) to show an increase in DS in radiation areas.” 
(Page 35 of GOI EC 31/1/12) 
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Response:  The EG Report does not give any reference to those ‘painstaking studies’.  What we reported was 

the prevalence of DS in study and control areas.  It appears that the studies referred looked at the birth 

incidence of DS which is correct.  Because of higher mortality risks in infancy and childhood, the population 

prevalence of DS will be always lower than the birth incidence. 

 

The results of Kerala radiation genetic study was published in a peer-reviewed journal in 2004.  DAE has been 

keeping a close on this population and they had a laboratory and research outpost in Kollam district which was 

closed down during the nineties.  Not a single paper from this laboratory has been published in any peer-

reviewed journal.  Since DAE and BARC have been claiming that the people living in HBRR are healthy and they 

do not have any radiation-caused diseases, it would have been joined the debate in the journal where the 

paper was published.  This option is still open. 

 

 

 

Source: 

 

V. T. Padmanabhan, A. P. Sugunan, C. K. Brahmaputhran, K. Nandini, and  K. Pavithran 

Heritable Anomalies Among The Inhabitants Of Regions Of Normal And High Background Radiation In 

Kerala: Results Of A Cohort Study, 1988–1994, International Journal of Health Services, Volume 34, 

Number 3, Pages 483–515, 2004 

  



Report of the P-MANE Expert Committee 58 

 

PART III ;  REVIEW OF GENETIC STUDIES OF CHILDREN BORN TO  

PARENTS EXPOSED TO ATOM BOMBS IN HIROSHIMA IN AUGUST 1945 

 

 

 

INTRODUCTION 

In August 1945 two fission devices exploded in the morning skies of Hiroshima and Nagasaki with the 

‘brightness of a thousand Suns’ and explosive energy equivalent to 36,000 tons of TNT.1.These generated heat, 

blast and ionizing radiations (IR).  The sources of IR were gamma rays (photons), neutrons, neutron activation 

products (NAP), fission products (FP), and micro/nanoparticles of unfissioned 235uranium (235U) and 239plutonium 

(239Pu).  The photons and neutrons caused prompt exposure within seconds in an area with a radius of about 

2,500 meters of the hypocenters (OTH).  Radioactive particles like NAP, FP and particles unfiussioned uranium 

and plutonium contaminated the soil and water bodies and the food web.  Besides the external radiation, these 

were also sources of chronic internal radiation through inhalation and ingestion.  NAPs are radioactive species 

like 14carbon and 3tritium formed when neutrons interact with the nuclei of stable atoms of nitrogen and 

hydrogen. Out of 50 kg of enriched uranium in the core of Hiroshima bomb, only 855 grams were fissioned. Out 

of an estimated 15 kg of Pu in the Nagasaki bomb 1.2 kg was fissioned.  Fission products are nanoparticles with 

radioactive half lives ranging from seconds to millions of years. FP yields were 4.35x1024 atoms in Hiroshima and 

6.09x1024 atoms in Nagasaki. The estimated yields of NAP were about half that of the FP. Within an hour of 

detonation, part of the bomb debris containing radioactive particles fell in the outskirts of the cities and the rest 

was lofted to the stratosphere.  These particles were found in the ice core drilled from the Arctic ice caps as well 

as in the samples of soil, sediment, and tree rings from fall out areas in Japan. Hiroshima-Nagasaki events have 

been billed as the first major global circulation experiment.2 

 

The genetic effects of ionizing radiation can be manifested in two ways.  These are (a) an increase in anomalies 

linked to gene mutation among the offspring of the exposed parents and (b) change in sex ratio of the offspring.  

While exposure of both female and male parents will cause an increase in anomalies among their offspring, 

exposure-linked sex ratio changes will be different for exposures of female and male respectively.  If the fathers 

are exposed, there will be a deficit of female among their offspring, while mothers’ exposure will lead to a 

deficit of girls.  Study of sex ratio can be done by anybody and costs very little.  At the same time, studies of 
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genetic disorders among children require highly skilled professionals and high technology.  Considering this, the 

World health Organization and the Journal of American Medical Association suggested to undertake sex ratio 

studies among children born to parents exposed to radiation and other mutagens.   

In 1965 Schull et.al summarized the results of 16 studies of 13,511children conceived after exposures.6  In eight 

of these, the mothers and in the remaining eight the fathers were exposed at the workplaces or in the clinics.  

When compared with the national birth SR, the findings in 14 studies were pro genetic theory, ie there was 

deficit of girls when fathers were exposed and deficit of boys when mothers were exposed.  In recent times, 

change in SR has been observed in children of workers of the plutonium processing plant at Sellafield7 and in 

Chernobyl- contaminated Europe8.  In view of the increasing threat to the genome from environmental 

mutagens, Davis et al suggested that birth SR be treated as a sentinel health indicator.9 

ABCC study of 70,212 children born during 1948-53, showed a male deficit in exposed mothers’ offspring (p 

<0.05) and female deficit in exposed fathers’ offspring.10  Since these findings were pro-genetic theory, the 

second phase SR study was conducted during 1954-62.  The report of the extended study of 140,252 children 

born during 1948-62 was published in 1965.6 The last report of this study published in 1981 after a revision in 

dosimetry concluded that the results of 1948-53 and 1954-62 were opposite in direction and the positive effects 

reported earlier was fortuitous and irrelevant for the radiation debate.11,12 

Comparison of the reports published in 1965 and 1981reveals sex selective changes in database in the 1981 

report. During 1948-53, there were 70,212 births (SR =1,078) in 1965 report and 70,082 births (SR = 1075) in 

1981 report.  103 boys and 27 girls were missing in the 1981 report.  Total birth and SR during Phase II were 

70,330 (SR= 1,071) in 1965 report and 72,902 (SR=1,100) in 1981 report. In the 1981 report, 1819 boys and 753 

girls were added to the database.  Total children in the database for both phases according to 1965 report were 

140,542 and SR was 1,074. The number increased to 142,984 and SR increased to 1,088 in 1981 report. Since 

the number given in two subsequent reviews authored by Neel and Schull in 199113 and Nakamura in 200614 is 

140,542, it seems that the 1981 data was incorrect. The data error and the conclusions of 1981 report have not 

been corrected so far. 

Results 

A reanalysis of the data as published in 1965 shows a statistically significant deficit of females among the 

progeny of the ‘unexposed’ control group.  About 5000 men who were not in their cities at the time of bombs, 

but reentered the cities during the first week after the events were included in the unexposed group.  These 

early entrants were exposed to residual radiations and were considered as bomb victims by the Japanese 

government in 1957.  The US military scientists who designed all the health studies in the bombed cities 

included the residually exposed persons in the \unexposed group to mask the health effects in the exposed 
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groups. 

Source: VT Padmanabhan,  “Underestimation of genetic and somatic effects of ionizing radiation among the A-

bomb survivors” in Fukushima and Health: What to Expect, Proceedings of the 3rd International Conference of 

the European Committee on Radiation Risk, May 5th/6th 2009, Lesvos, Greece ,  Edited by Chris Busby, Joseph 

Busby, Ditta Rietuma and Mireille de Messieres. Printed and published by Green Audit ISBN: 978-1897761-17-5 
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PART IV :  PREVALENCE OF CANCER AMONG WORKERS AND  

THEIR FAMILIES IN NUCLEAR POWER PLANTS  IN INDIA 

VT Padmanabhan* 

India has a full-fledged nuclear fuel chain with over 100,000 scientists, technicians and workers on the roll.  If 

their families are also included, there will be well over half a million persons in the atomic energy community.  A 

few papers published by the scientists from the Department of Atomic Energy (DAE) show that there is no 

excess risk of cancer among the workers and their families.  This paper reviews data on prevalence of cancer in 

(a) Madras Atomic Power Station, (b) Tarapur Atomic Power Station and Bhabha Atomic Research Centre 

(BARC). The year of criticality of nuclear reactors was MAPS- 1985, TAPS- 1970 and BARC-1956. Prevalence of 

cancer per 100,000 persons is 92, 161 and 337 among male workers and 195, 358, and 518 among their wives in 

MAPS, TAPS and BARC respectively.  Odds Ratio in TAPS and BARC for the workers is 1.75 and 3.69 (Chi square 

8.79, p .003) and for the wives is  1.83 and  2.66 (Chi square 6.68, p = 0.013)  The lower prevalence in MAPS may 

be attributable to better occupational and environmental hygiene than the older units commissioned three 

decades ago. 

Data Sources:   

Dinshaw, Notani and Talole, 2001, Effects of Low-Dose Ionising Radiation among the Employees at the  Kalpakkam DAE Community: A Cross-sectional Study, Tata Memorial 

Centre. 2001 
Dinshaw KA, Notani PN,  Sachdev MR,  Effects of Low-Dose Ionising Radiation among the Employees at the Tarapur DAE Community: A Cross-sectional Study, Tata Memorial 

Centre, 1999 
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Chapter 8 

 
PEOPLE LIVING NEAR KALPAKAM NUCLEAR COMPLEX 

HAVE HIGHER DISEASE BURDEN – A NEW OFFICIAL STUDY 

 

V Pugazhendi, Mary Conrad, R Ramesh and VT Padmanabhan 

 

Important notice: 

 

Dr Manjula Datta and colleagues conducted a health survey among the people living in proximate and distant 

villages of the Madras Atomic Power Station (MAPS).  The study was funded by the Department of Atomic 

Energy (DAE), Government of India and conducted through an NGO, ASPIRE.  A report of the study consisting of 

raw (unanalyzed) data was released to the press last month by the managers at MAPS.  The managers reiterated 

that the study shows that the operation of nuclear reactors at Kalpakkam has not caused any health problem in 

the nearby villages.  The Principal Investigator or any expert associated with the study was not present at the 

press conference.   

 

Results of scientific studies are to be published in peer reviewed journals.  If the findings are serious enough 

warranting immediate remedial action, they can be communicated to the government or to the courts.  By 

releasing the data to the press unilaterally, the managers of NPCIL have violated the Helsinki Principles and 

other international guidelines on human health studies. The data belong to the people who participated in the 

study, the scholars are its custodians.  Donors do not own data. 

 

In view of the topical importance of this study in the current situation with a raging controversy over the safety 

of nuclear power plants, we have analyzed the data released by NPCIL.  Our analysis and comments are 

exclusively intended for the government agencies and the experts who are debating the safety of Kudankulam 

and other nuclear projects in the country. No part of this note should be publicized in any form. 

 

Introduction 

In 2008 we conducted a study of thyroid anomalies among 3,520 women living in three coastal villages that 

were 6, 40 and 400 km south of the Madras Atomic Power Station (MAPS).  We found a statistically significant 

excess of goiter and auto-immune thyroiditis (AIT) in villages 6 and 40 km from in comparison with the village 

located 400 km.   
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Since our sample size was small and we looked at only one organ (rather gland), we made a modest claim that 

the observed excesses in the proximate villages may be attributed to routine release of radioactive iodine, other 

fission products and tritium from the MAPS reactors and the plutonium processing plants. 

 

The Department of Atomic Energy (DAE) of the Government of India commissioned ASPIRE, a Chennai based 
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NGO to conduct a detailed health survey in 25 villages.  Of these 22 villages are within 8 km (proximate) and 3 

are beyond 50 km (distant) of MAPS.  Preliminary report of the study without any statistical analysis was 

released by MAPS in October2011.  Total population coverage is 22345 and 6932 in proximate and distant 

villages respectively.  Data has been tabulated for 18 diseases.  For Parkinson’s disease, Hansen’s disease and 

polio no case was found in the distant villages.  The case load was 1,765 and 135 and the prevalence was 79 and 

20 per 1,000 people in proximate and distant villages respectively. 

 

We have analyzed the ASPIRE data using the Statcalc feature of EPI6 software developed by the World Health 

Organization and the Center for Disease Control, Atlanta.  Difference between proximate and distant villages is 

significant in the case of ten diseases.  Details are given in table below: 

 

The odds ratio (OR) in the proximate villages for all diseases combined is 4.5.  In other words, there is 350% 

excess morbidity in people living close to the reactor complex.  Within individual diseases, OR for mental 

retardation is 11.5, diabetes and cancer is 7.5 and thyroid anomalies is 5.02.   

This study based on a larger sample confirms our findings based on a smaller sample and a single endpoint.  

Our sample was drawn from the coastal communities, whereas this study includes communities from interior 

villages also.  

Not Cancer Alone 

While discussing the health effects of ionizing radiation, the focus has generally been on cancer.  At the cellular 

level, radiation causes mutation of DNA.  Since genes are the blue print for the cell functions, mutation of any of 

the 30,000 estimated genes in the human genome can impact the human health.  Of late, independent 

researchers from Europe, North America and Japan have reported increased incidence of diseases other than 

cancer also among the exposed people.  A reanalysis of the mortality data of bomb survivors in Japan (paper 

under publication) shows excess mortality due to non-cancerous diseases also.   

On this count, this study by Datta et al is the mother of all studies.  Common diseases like diabetes, lumps, 

thyroid anomalies and cataract are the ones that are on the top of their list from the proximate villages.  At the 

same time, cancer accounts for only 3% of the total disease burden.   

 Not Down-winders alone 

Datta et al’s study population consists of people who are generally known as down-winders.  The 

employees of the nuclear campus and their families, comprising about 20,000 people live in Kalpakkam 

Atomic Township, which is located with 6 km of the MAPS stacks.  There is no data on the health status 

of that population.  Prevalence of cancer in this study is 210 and 30 per 100,000 people in proximate 
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and distant villages respectively.  An earlier analysis of data provided by the Tata Memorial Cancer 

Centre revealed that the prevalence of cancer among the wives of MAPS workers was 195 per 100,000 

which is closer to the prevalence in proximate villages. 

 

DISEASE SPECTRUM IN PROXIMATE AND DISTANT VILLAGES 

MADRAS ATOMIC POWER PLANT (MAPS), KALPAKAM 

 

Diseases 
Near 
villages   

 Distant 
Villages   Odds  Chi p    Confidence  

  Cases Per Cases Per Ratio in  Square            Interval 

  
 

1000 
 

1000     Near         

    people   people villages     Lower Upper 

Diabetes 594 27.0 25 4.0 7.54 133.85 0.00000 4.98 11.52 

Lumps 342 15.3 45 6.5 2.38 30.84 0.00000 1.72 3.29 

Thyroid Anom 336 15.0 21 3.0 5.02 62.34 0.00000 4.96 7.71 

M R 74 3.3 2 0.3 11.51 17.53 0.00000 2.78 46.75 

Infertility 55 2.5 5 0.7 3.41 7.01 0.0081 1.37 8.52 

Cancer 48 2.1 2 0.3 7.46 9.67 0.0018 1.78 44.36 

Stroke 41 1.8 3 0.4 5.28 8.9 0.0029 1.59 21.59 

Cataract 186 8.3 27 3.9 2.15 13.8 0.0002 1.41 3.29 

Ulcer 43 1.9 4 0.6 3.32 5.18 0.022 1.20 9.29 

TB 46 2.1 1 0.1 14.3 10.93 0.0009 1.97 103.5 

Total cases 1765 79.0 135 19.5 4.54 286.83 0.00000 3.74 5.53 
Total 
population 22345   6932             

Note:  M R = Mental Retardation,  TB = Tuberculosis,  Thyroid Anom= Thyroid anomalies 

Within less than a month of the release of the report by NPCIL, ‘anonymous experts’ have started their gossips 

to discredit the study.  “Sources in the DAE told DNA that a probe is being held soon about the results of 

surveys published by certain NGOs around Kalpakkam.  Intelligence agencies have come across instances like 

cancer patients being brought from other areas and made to stay around Kalpakkam to create an impression 

that the area is full of such patients”31 
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About 30 million people live within the local area of nuclear installations in this country. Studies by independent 

scholars have shown excess risk similar to that observed in this study in people living near the Uranium mines 

and mills in Jaduguda  and Rajasthan Atomic Power Station in Rawathbhatta.  Recently, elected leaders of the 

Panchayats around the Kaiga Generating Station have complained of an epidemic of cancer and genetic 

disorders in their villages which they attributed to the routine release of radionuclides.  It is incumbent on the 

Nuclear Power Corporation of India to provide quality health care services to all people living within a radius of 

40 km from the plant.  Prospective disease monitoring should also be part of the package and the data should 

be made available to the research community.  

V. Pugazhenthi, Mary Conrad, R. Ramesh, V.T. Padmanabhan, Prevalence of goiter and autoimmune thyroid disorder 

In the local area of Madras Atomic Power Station, India - Results of a cross sectional epidemiological study (Under 

publication) 

 

1 Manjula Datta et al, 2011, Health Studies in Proximate and Distant villages of MAPS, Kalpakkam  

 
1  VT Padmanabhan, Prevalence of cancer among the workers and their spouses in Atomic Energy establishment 

in India (Unpublished) 

 

 

4 Anti-Kudankulam movement on the wane Tuesday, Nov 29, 2011, 8:00 IST , By DNA Correspondent | Agency: 

DNA 

 

GOE EG’s Comment on PMANE analysis on Higher disease burden near Kalpakkam using the 

data of the ASPIRE report (Chapter 8 ‐ P 50‐54 of Ref.3)39 
 

The PMANE intend to show that the general public living near Kalpakkam nuclear facilities are at 
a higher risk of contracting cancer as well as non‐cancer diseases as compared to the general 
public living far away. This is a "far" versus "near" type of comparison in contrast to the 
"younger units" versus "older units" comparisons attempted for DAE employees and families in 
the other chapters. The authors stated there that MAPS has "better occupational and 
environmental hygiene". Now they want to show that even this relatively cleaner unit is 
polluting the environment of the nearby villages to cause alarming rate of disease conditions. 
They base this argument by analyzing the data of the ASPIRE report. 
 
EG response: 

 

                                                 

39 “Nuclear power plants safe for workers: Study”, Jan 31, 2012, DNA; “Risk of radiation less in N-plant than in general 
public”,  
Express news service, Jan 25, 2012; Comment on 12 December 2011 PMANE Report” – “Chapter‐7, Part‐V: Cancer among 
DAE Employees and their Families”, EG=GoI, 31 January 2012 Report 

http://www.dnaindia.com/authors/dna-correspondent
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The data presented in the ASPIRE report on a host of disease conditions in villages within 8km 
and those beyond 50 km, are generated from one time health status survey. It is not intended 
for generating hypothesis on effects "far" versus "near" because it neither possesses any preoperational 
health status information nor has it been designed with adequate statistical power 
and survey strategy. The report wished to merely show general patterns of diseases. It is 
impossible to arrive at reliable estimate of cancer rate in any population by just interviewing 
about 7000 persons for 1 year. No serious epidemiologist will ever draw conclusions and 
"generate hypothesis" on radiation effects on all sorts of health conditions, based on "one 
time" survey reports, which most importantly does not discuss anything on the natural 
variations in the rates of occurrences of diseases, life style factors and the natural radiation 
levels in the area and their variabilities. Further it is significant to note that the measured 
radiation databases show there is no significant addition to the natural dose due to the 
operation of the reactors even in the nearby sectors. (Upper limit is 2 percent of the allowed 
limit for public of 1 mSv/year). 
 
The authors have chosen some diseases to attribute their occurrence to radiation exposures. 
The most likely reason for this could be natural variations, inadequate database, differing 
socioeconomic conditions, imperfect validation of data, or poorer quality of survey especially in 
the far off villages. If we strictly go by the logic of the PMANE authors (i.e. any higher rate 
nearby as compared to distant should be because of the radiation from the plant) we can arrive 
at all sorts of absurd conclusions. To prove this, let us look at the data on several other 
conditions presented in the ASPIRE report, which by no stretch of imagination can be attributed 
to radiation. It also compares the prevalence of conditions such as "amputations", "snake bite", 
"scorpion sting", "dog bite" and "consanguineous marriages" and smoking habits which 
indicates higher relative occurrence in nearby villages with statistical significance (p<0.01). 
These are in no way associated with radiation. 
 
As shown in the paper by Mayya et al. using rigorous database analysis, it would take at least 
2100 years of continuous observation of the populations in the vicinity of the Kalpakkam to 
detect any cancer risks attributable to discharges from the plant. It is only just to the people if 
genuine causes are looked into for their disease conditions rather than feed them with 
implausible “hypotheses". 
 
PMANE Expert Team’s Response 
 
PMANE or its expert committee members have nothing to do with the Kalpakkam health survey conducted by 
ASPIRE.  DAE funded the study.  NPCIL released findings of the study in a press conference on 30 Oct 2011.  
Neither the principal investigator nor any of the study team member was present at the release function.  Even 
names of the scientists who conducted the study were not mentioned in the press release.  A couple of days 
after the release of the one page summary, the full (unanalyzed) report was also ‘leaked’ to the friendly press 
by NPCIL.  Two months after these releases, they are finding faults with the study and blaming PMANE. 
 
The data tables given out by NPCIL had a column for national averages for the diseases that were listed in it.  
The rates the study team reported in proximate villages were within the national averages.  When the 
journalists sought our opinion on the question of national averages, we said that there are no “national 
averages” for any of the diseases reported in the study.  Section of the media started reporting that the disease 
burden around Kalpakam was four times higher than in the distant villages.   
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A Note on Atomic Energy in India 
 

Suvrat Raju 

Over the past few years, the question of nuclear energy has occupied center-stage in India’s polity. In 2005, the 

Manmohan Singh government and the Bush administration initiated an Indo-US nuclear deal. Within India, the 

deal was projected as a means of helping the country attain its rightful place as a “great power”. However, as 

explored below it contained very little of tangible benefit to the country. Instead, it served to tie the country to 

a strategic vision which would bring it closer to the West and take it away from its traditional policy of non-

alignment.  

 

Since this vision—although preferred by sections of the country’s corporate and political elite—would hardly 

find broad political support, the government sold the deal as being essential for energy. For example, Sonia 

Gandhi—the head of the ruling Congress party—explained that electricity was required for development and 

the nuclear deal was required for electricity. Consequently, opponents of the deal were “enemies of progress 

and development”.   

 

The Indian Department of Atomic Energy (DAE) produced various dubious figures to back these claims. As the 

debate around the deal reached a climax in 2008, the head of the DAE, Anil Kakodkar, prepared a presentation 

projecting that, with the help of the nuclear deal, atomic energy in India would grow by a factor of 150 from 

about 4.12GW to 650GW by 2050.  The Indian defence minister, Pranab Mukherjee, used these figures in the 

concluding parliamentary discussion on the issue, explaining that without the deal, “our energy deficit would 

be 4,12,000 megawatts.” Nuclear power would “reduce the deficit ... to only 7000 megawatts” and hence solve 

the energy crisis.  

 

Unfortunately, while the DAE has promised to end the energy crisis through massive nuclear expansions several 

times in the past, it has a sordid record of keeping its promises. Homi Bhabha, the first secretary of the DAE, 

announced in 1962 that installed capacity would be 18–20 GW by 1987.  Alas, by 1987, the DAE succeeded in 

installing only 1.06 GW—about 5% of Bhabha's predictions.  Vikram Sarabhai, who succeeded Bhabha, 

admitted that “the program has slipped badly in relation to targets” and said that  “we have a formidable task 

to provide a new atomic power station of approximately 500 MW capacity each year after 1972– 73.”  In fact, 

India’s first 500 MW reactor—Tarapur 4—went online in 2005, almost 35 years later. Anil Kakodkar, who 

gloriously predicted a 150-fold expansion by 2050, also predicted in 2003 that “in about four years from now, 
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DAE will reach an installed capacity of 6800 Mwe.”  Eight years later, the DAE's nuclear capacity is only 4780 

MW.  

 

Not only has the DAE failed to produce energy on a large scale, but the little it has produced has not been 

economically competitive. A detailed study by Ramana, D’Sa, and Reddy showed that, when various subsidies 

are taken into account, nuclear power produced in India’s indigenous plants  is not cost-competitive with coal 

even for (real) discount rates as low as 3 per cent.  

 

The government plans to use its new found access to international nuclear markets to import various reactors. 

However, these promise to be even more expensive. The first set of plants to be installed under the aegis of the 

nuclear deal are a set of European Pressurized Reactors (EPRs) designed by the French company Areva. The 

government is planing a massive nuclear complex in Jaitapur (Maharashtra), where it will put together 6 EPRs 

with a total capacity of almost 10,000 MW. It is rather strange that the Indian government has such ambitious 

plans involving the EPR, since not a single such reactor is in commercial operation anywhere in the world. Both 

EPRs currently under construction—one in Olkiluoto (Finland) and the other in Flamanville (France)—are years 

behind schedule and heavily over their already exorbitant budgets. The latest estimates for their construction 

costs are around 8 billion USD. It is hard to imagine that with such heavy capital costs, these reactors will be 

even close to competitive in India. 

 

The other problem is that the local people of Jaitapur are determined in their opposition to this nuclear 

complex. According to media reports, of the 2,375 families eligible for compensation, only 114 have accepted 

the package offered by the government.  When Maharashtra’s Chief Minister visited Jaitapur in February, he 

was rebuffed by a large number of protestors.   

 

The government’s response to these protests has been repressive. In December 2010, one activist died when 

he mysteriously met with an accident involving a police jeep.  In April 2011, another activist died in police firing,  

and a yatra from Tarapur to Jaitapur led by activists and several eminent citizens was blocked by the police.  

Several others, including the sarpanch of Madban, a village close to the proposed reactor site, have been 

served notices asking them to leave the area.  According to media reports, Narayan Rane, a former chief 

minister of Maharashtra, threatened activists from neighbouring districts, saying, “No outsider who comes to 

Jaitapur to oppose the project will return”!  

Similar protests have started at other sites where the government plans to plant the fruits of the nuclear deal, 

including the two sites that have been reserved for US-made reactors—Kovvada in Andhra Pradesh and Mithi 
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Virdi in Gujarat. In Mithi Virdi, local villages are closely monitoring  roads leading to the area, to keep 

government surveyors from entering the territory . At Kovvada, according to media reports, a navy helicopter 

crew was confronted by fisherfolk who were under the impression they were from the DAE.   

 

These protests only gained momentum after the disaster in Fukushima. However, the government has 

repeatedly clarified that it will ignore these expressions of popular will. In fact, as  concerns about the nuclear 

expansion gathered steam, the government held an important meeting on 26 April 2011— the 25th 

anniversary of Chernobyl—involving Prime Minister Manmohan Singh, Chief Minister of Maharashtra, and 

several other senior members of his government, and reiterated its determination to forge ahead without any 

change of plans.   

 

One of the major concerns of the local people has to do with safety, but the government dismisses this. Very 

recently, in August 2011, the Prime Minister explained in parliament that there was no reason to worry about 

the safety of Indian nuclear facilities, which are “world class”.  It is hard to take this at face value, given that 

after Fukushima, the head of the DAE explained that there was no need to link the disaster to nuclear safety at 

all since what had happened was “purely a chemical reaction and not a nuclear emergency.”  

 

In fact, the government of India is well aware, as are nuclear manufacturers, that their plants can undergo 

massive accidents. This is why it spent several months in 2010— keeping aside almost all other legislative work 

in the parliament—framing a nuclear liability law that would protect the interests of multinational suppliers in 

the event of an accident. The major feature of this bill  is that it prevents Indian victims from filing 

compensation claims against nuclear suppliers. These claims must be directed towards the Indian company 

that operates the plants, but even the liability of the operator is limited to Rs. 1,500 crores (about USD 300 

million). This is absurdly low compared to estimates of the damage that will be caused by a Fukushima-type 

accident, which run into hundreds of billions of dollars.  

 

Why would the Indian government, given the history of the Bhopal disaster, expend political capital in passing a 

law that takes away a fundamental right of Indian citizens and protects multinational suppliers from the 

consequence of an accident in one of their reactors? Who does this law benefit? 

 

The answer was laid out by Robert Blake, a senior official in the US State Department, who sternly told the 

Indian Government in May 2010 that the US expected India to pass legislation “consistent with the Convention 

on Supplementary Compensation (CSC)” since this “would provide a very important legal protection and open 
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the way for billions of dollars in American reactor exports and thousands of jobs *in America+.”  Four days later, 

India’s Foreign Minister SM Krishna genuflected in front of the US-India Business Council, assuring it that “The 

Government [of India] is committed to put in place a nuclear liability regime ... [and] we look forward to US 

companies investing in India.”  

 

In fact it is this desire to please the US and other Western countries at any cost that explains the Manmohan 

Singh government’s actions in favour of nuclear energy. A close reading of the government’s statements 

reveals a clear understanding of this process. For example, writing for Sakaal Times, in Marathi, Anil Kakodkar 

candidly explained, “we also have to keep in mind the commercial interests of foreign countries and of the 

companies there ... America, Russia and France were the countries that we made mediators in these efforts to 

lift sanctions, and hence, for the nurturing of their business interests, we made deals with them for nuclear 

projects.”  

 

Evidently, this nurturing of foreign business interests has been so important to the Manmohan Singh 

government that it has been more than willing to sacrifice the rights of its citizens. Hence, the question of 

nuclear energy in India is, at its heart, a political question. The ruling Congress party and even the major 

opposition Bhartiya Janta Party share a vision in which India will rise to dominance in South Asia, with American 

help, and by fulfilling the American need for a counterweight to China. The planned nuclear expansion, which 

involves the purchase of billions of dollars of Western reactors, ties India up into Western-controlled fuel 

markets and  serves as a symbolic flagship for this vision. However, it is clear that the end of this road does not 

involve India’s emergence as a “great power” but rather as a subordinate client state. While this status 

certainly holds benefits for a small but influential minority of the population, it comes at a tremendous cost to 

the Indian people. Arrayed against this vision are the various peoples’ resistance movements, including those 

that are working to stop the Indian nuclear expansion. If they succeed, they will not only win a local victory but 

take an important step towards articulating an alternate vision for India—one that rejects capitalist and 

imperialist dominance and is instead based on equity and representative democracy. 
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Compiled Report  

Dr.R.S. Lalmohan 

1.Local employement opportunities 

 

The Govt expert group has not mentioned a single word about the employees working in the Koodankulam 

plant from other states. It is a open secret that thousands of construction workers and unskilled and semi 

skilled labourers from other states are working in the plant. But the expert committee makes a false statement 

that only people of Tamilnadu from Koodankulam, Chettikulam, Idinthakarai, Radhapuram, Tirunelveli and 

Kanyakumari employees are working in Koodankulam power plant. 

 

2.VVER 1000 reactors 

VVER-1000, V-320,  are not safe reactors though they are called as 3rd generation reactors. The historic records 

show that 5 VVER 440 in Greifswald,  Germany were dismantled and decommissioned before the stipulated 

time. Likewise another VVER-210 in Rheinsberg  East Germany was dismantled after 24 years of service from 

1966 to 1990. Yet another VVER-1000 (4x1000) MW in Stendal, East Germany was never activated though 85% 

of the work was completed. This shows that VVER-1000 reactors are not as trustworthy as mentioned by 

Central Govt expert committee. Even in VVER 1000 reactor the electrical components are made and fitted by 

the Seimans company  from Germany.  

 

3.Decommissioning 

The  decommissioning and dismantling is very costly. The Exelon-Zion 1&2 PWR-Westinghouse, USA 1040 MWe 

was dismantled at the cost of 900 million $ per Kwe  costing Rs.45000000000 (45000x10 to the power 6).  It is 

the rate in 1989 before 22 years. Now the cost will be much higher. Hence the cost of decommissioning of the 

Koodankulam reactor will be about 45000 crores about 3 times the cost of construction according to the 

website information on decommissioning. Further we have no expertise on decommissioning as we have not 

decommissioned a single reactor so for. We have not also formed a Nuclear Reactor Decommissioning 

Authority as in UK, USA or France. We have not calculated the amount of electricity required for 

decommissioning. The decommissioning and defueling will take not less than 10 years. Also the expert 

committee has not mentioned about the disposal of thousands of tons of the dismantled reactor which will be 

radio active. Where we are going to dump this radio active waste? In short we have not taken into 

consideration or given serious thought about decommissioning.  
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4.Radiation safety 

It is stated that radiation safety of KKNPP is guaranteed. But according to the present knowledge there is no 

minimum dose of radiation for the well being of the human beings. A low radiation of 100m rem may cost 

cancer in some people. There is no standard dose for cancer. The safe dose for one person may not be safe for 

another person. Radiation is always carcinogenic in human beings. Many documentary evidences are there to 

prove this. The radiation can cause congenicial deformities, reduction in sperm count, down syndrome, heart 

diseases, multiple myloma, and blood cancer. According to the news paper (Indian Express 30.11.2011) report 

the Director of the Fukushima reactor is seriously ill due to the radiation exposure. The radiation may not kill a 

person immediately but the expression of the symptoms of radiation may take even 15-20 years. There are 

reports that the population in an around the Nuclear reactors suffer from radiation related diseases in large 

numbers. (Eco Science, Paul R.Ehrlich, Annie H.Ehrlich, John  P.Holden W.H.Freeman and Company, San 

Franscisco, 1977). Hence nobody can deny that radiation is a health hazard. Madam Curie, the founder of 

Radium died of cancer due to radiation. 

 

5. People safety and well being 

According to Rasmussen report (USA) nearly 3300 death a reported during 1 year on a estimated population of 

10 million people. The U.S Environmental Protection agency state it is a low estimate. There are many studies to 

state that cancer death in USA is 3 people per 10,000  annually. 

 

6. Effect of radiation on the genes 

It is a well known fact that RNA (Ribo Nuclic acid)  & DNA (De oxy Nuclic acid), mutate due to radiation. It has 

been well demonstrated in the Drosophila flies nearly 60-70 years. The radiation disturbs the amino acid chain 

in the DNA resulting in various deformities. In human being also such abnormalities are demonstrated 

depending on the dose of radiation. 

 

7. Fisheries 

One of the main impact of the effluent from the reactor is the hot water release into the sea. It is accepted by 

the Atomic Energy Commission that hot water of 38 degrees centi grade will be released into the sea. The high 

temperature water will be harmful to zoo plankton, phyto plankton and nano plankton which forms the food of 

the fishes. In a sterile area no fish will be found. Hence the hot water area will be having a depleted population 

of fishes. Further Gulf of Mannar is the Marine Biosphere extended up to Kanyakumari. The limit of the Gulf of 

Mannar Biosphere reserve does not stop with the Tuticorin as mentioned by the expert committee report. 

Another problem will be the increase of population of Jelly fishes which deplete fish population. 
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Hence it can be stated that the reactors we have a negative impact on the fisheries. It may be mentioned that 

the fishery resources of Caspian sea and the Black sea is depleted because of the effluence from the reactors 

and industrial waste. The release of radiated waste into the sea cannot be ruled out. 

8. Conservation issues 

Impact of radiation on the conservation of plants & animals including micro organisms have been dealt in the 

literature in detail. The effect of radiation is long standing and the duration of such radiation is also very long. 

As the radiation may persist for thousands of years we can be sure the impact of the radiation on the Biomass 

of the area will be great. Studies of the National Academy of Science USA, estimated that increasing to back 

ground radiation in U.S.A by 100 milli rem per year would produced 3000 to 4000 additional cancer death per 

year and an equal number of nonfatal cancers. Delayed effect of radiation to like cancer occur even at low 

doses and dose rate. There is no safe dose. 

The reprocessing plants produce generally for every 1000 mega wat reactor about 25 cubic meters of 

intermediate liquid waste (contaminated) between 1000 to 1 million times than maximum permissible dose 

and 1200 cubic meters of low level liquid waste (10 to 10000) times maximum permissible dose. It is dangerous 

for human health. The Reactors are dangerous to the well being of the health of human beings. Hence it should 

be avoided as there are alternative to Nuclear reactors for power. 
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Koodunkulam Nuclear Impasse–Suggesting Alternatives/Solutions 

M.G.Devasahayam 

 

Introduction 

The Koodunkulam Nuclear Power Plant (KKNPP) controversy is raging with proponents and opponents stating 

their positions and sticking to their stand. Government’s stand and local public perception differ sharply. So 

there is impasse, and a serious one at that. In public domain ‘truth is not the truth, perception is the truth.’  

 

Besides, several independent experts have expressed serious doubts and reservations about the siting of the 

plant, quality of construction, radiation dangers, health hazards, fresh water risks, demise of fishing and 

livelihood, prohibitive decommissioning costs and long-term disposal / management of nuclear wastes. It is 

imperative therefore to seriously look at alternatives and solutions to end the impasse. This Note is to facilitate 

this process. 

 

Nuclear Energy Decline 

India’s so-called nuclear-surge is a myth rather than reality. In 1969, the nuclear establishment had predicted 

that by the year 2000, there would be 43,500 MW of nuclear generating capacity. But as of 2011 the total 

capacity is only 4780 MW and as on date Renewable energy accounts for 11% of the total power generation of 

170 GW (1 GW=1000 MW) installed in India as against the measly 3% from nuclear energy, despite far less 

patronage and budget allocation. 

 

Government’s aspiration to increase nuclear power capacity from about 4800 MW now to about 64,000 MW 

by the year 2032 is utopian and impractical, particularly when nuclear power all over the world is declining. 

This can be gauged from the official figures of the International Atomic Energy Agency (IAEA), an organization 

known for promoting nuclear energy. According to these figures, there was only 1 nuclear power reactor in the 

world in 1955, 15 reactors in 1960, 84 reactors in 1970, 245 reactors in 1980 and 416 reactors in 1990. Hence 

till this time there was a huge increase in the number of reactors and nuclear industry was on an ascendance. 

However, after late 1980s when the Chernobyl accident occurred, most of the developed countries have not 

installed any new reactor. There were 435 reactors in the year 2000, up from 416 in 1990, and till today in 2011 

there are 443 reactors. (Source: Writ Petition (Civil) in the Supreme Court by Common Cause and eminent 

citizens)).   
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In terms of power generation the decline is equally telling. Based on the growth of nuclear energy in the 

seventies and eighties, it was estimated that in 2000 nuclear fuel will generate 4450 GW electricity. But in 

actual fact in 2010 only 375 GW of electricity was produced from this source. As of now only 13% of world’s 

electricity generation is from nuclear fuel. IAEA estimates that this will further decline to 6% in 2050! (Source: 

Research paper by Pasumai Thayagam). The decline is obvious and India’s nuclear-power surge agenda is not 

sustainable. 

 

The Alternative 

 

1. Fuel Switching 

KKNPP has not yet gone critical and power generation has not commenced. Therefore fuel-switching is possible 

from nuclear fuel to coal or gas. This can be done by carrying out  

certain changes and modifications after mothballing the reactor and its containment building. For switching to 

coal new boiler including pulverized coal system and furnace need to be added. If required steam turbines and 

generators should be modified.  New coal unloading, transfer and storage system would be needed. For making 

the plant pollution-free clean coal technology equipments should be installed. For switching to LNG (Liquefied 

Natural Gas) new gas turbines, each having its own heat recovery steam generator and stack should be 

installed. For supply of gas a new LNG tanker gas unloading, transfer and storage system need to be installed. If 

necessary, steam turbines and generators could be modified.  

 

Let us consider the examples of US nuclear power stations: 

 The Shoreham nuclear power plant on Long Island in New York, which had been completed, was in the 

end converted to generate electricity from natural gas and wind power. In 1983, the New York State 

Assembly passed a resolution by 15 votes to one to the effect that Suffolk County on Long Island could 

not be safely evacuated. The 1986 Chernobyl nuclear disaster strengthened opposition from local 

residents and environmental groups, bringing up to 15,000 people out onto the streets in 

demonstrations. As a result, the plant was decommissioned in 1989, before commercial operations 

started. The existing equipment was converted and the plant started generated electricity from 

natural gas in 2002, with an output of 100 MW.  

 The second example is the William H Zimmer nuclear power plant in Moscow, Ohio, which was 

converted to fuel combustion when it was 97 per cent complete. In 1982, the US Nuclear Regulatory 

Commission found that the plant was poorly constructed, including two instances of defective pipe 

welds, that industrial safety documents had been forged, and imposed a record-high fine of US 
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$200,000 besides halting construction work on the plant. In 1984, discussions were held on converting 

the plant from nuclear to coal-fired generation. Conversion work started in 1987 and was completed in 

1991. The plant’s power output today is 1,300 MW.  

 Third is the Midland Cogeneration Facility, Michigan. It was originally designed as a nuclear power 

plant with twin pressurised water reactors. In 1984, the project was terminated at 85 per cent 

completion after 17 years and $4 billion US dollars investment. Fluor Engineering converted the 

unfinished plant to a combined-cycle, natural-gas-fired cogeneration facility, starting in 1986 and 

completed in 1991 at a cost of $500 million. The gas turbines generated a nominal 1,035 MW, and the 

steam turbines added approximately 335 MW.  

 Following the Fukushima Daiichi nuclear disaster, Taiwan is likely to adopt these examples to switch 

fuel in the two 1350 MW Advanced Boiling Water Reactors that are under construction with the first 

unit expected to be completed in 2012, and the second one about a year after. Several other countries 

are likely to follow suit.  

(Source: “Feasibility Study of Converting #4 Nuclear Power Plant in Taiwan to a Fossil-Fuel Plant” - May 10, 

2011: James Kuo P.E (Former Principal Engineer, American Electric Power). 

 

2.0 Renewable Energy Initiatives 

2.1 Repowering Wind-farms 

Koodunkulam’s nearby areas falling in Kanyakumari, Thoothukudy and Tirunelveli Districts have the highest 

wind-energy potential in the country that include the famed wind belts of Muppandhal, Panakudi and Kayathar 

that have large wind farms with installed capacity of about 4000 MW.  Most of the turbines installed are older 

than 15 years and some between 10-15 years. All these turbines are sub-megawatt with low hub heights. If 

repowered with modern technology these could add about 2000 MW capacity in the next couple of years.  

Major benefits of wind-energy repowering are: more efficient use of potential land, more capacity addition per 

unit of land area; more energy generation per unit of land area and per square meter of rotor area with 

improved economics and better power-grid integration  

2.2 Solar power 

The area described above has vast barren land suitable for large ‘solar parks’ setting up of which is a priority 

activity for the present state government. To start with such a park could be established for 1000 MW of 

power generation capacity. Finding investors would not be a problem as has been the case in Gujarat.  
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2.3 Biomass power 

Being dry and arid, the area is suitable for large scale 'Energy plantations' and large capacity of biomass based 

power plants could be installed. This could provide the base-load. 

 

2.4 Tidal energy 

Being coastal belt Tidal energy is another option which should be seriously looked into. 

 

All the four - wind, solar, biomass, tidal - combined can provide hybrid-power which can be drawn for 24 hours 

and combined with fuel switching of KNPP there will be enough and more power to satisfy the needs of Tamil 

Nadu and even export to other states. The whole area can be transformed into a serene and peaceful 

Renewable Energy Park, like the ones being contemplated by the Government of Tamil Nadu instead of a 

possible site of nuclear horror. 

 

Such an Energy Park can promote innovatively applied technologies because such parks provide a meeting 

point for organizations working with renewable energy solutions, including solar energy, wind power , tidal 

power , energy efficiency , biofuels or alternative fuels . Energy Park could also house agriculture alley, where 

organic foods and sustainable agriculture practices could be promoted. 

 

3.0 Energy Efficiency and Conservation. 

This is an indigenous and fast-track alternative to the nuclear obsession. According to India’s Planning 

Commission: “Over the next 25 years, Energy Efficiency and Conservation are the most important virtual energy 

supply sources that India possesses.” (Expert Committee on Power-2006). This is based on the findings that key 

sectors like agriculture, industry, transport and domestic/commercial have the energy saving potential of 30, 

25, 20 and 20 percentages respectively. Average energy saving potential of the economy is 24 percent and in 

physical terms this works out to 45,000/50,000 MW, that can be achieved by 2030 in an environmentally 

sustainable and much lower cost! Why has this alternative not even thought of?  

UN ‘Expert Group on Energy Efficiency’ had put together a compelling document in 2007 titled “Realizing the 

Potential of Energy Efficiency”. The Report advocated a G8+5 countries (Brazil, China, India, Mexico, South 

Africa) agenda for doubling the global historic annual rate of Energy Efficiency improvement to 2.5 percent per 

year from 2012 through 2030. If this is implemented, even at 1.5 percent per year India could achieve over 

80,000 MW of power ‘generation through saving’ at a cost of no more than Rs.1,20, 00 crores, which is not 

even a fraction of what India proposes to spend on nuclear power! But have we heard anything on this? 

http://www.energypark.org/solar-energy.html
http://www.energypark.org/solar-energy.html
http://www.energypark.org/hydro-power.html
http://www.energypark.org/hydro-power.html
http://www.energypark.org/energy-efficiency.html
http://www.energypark.org/biofuels/alternative-fuels.html
http://www.energypark.org/biofuels/alternative-fuels.html
http://www.energypark.org/organic-foods.html


Report of the P-MANE Expert Committee 79 

 

The massive savings and ‘avoided capacity’ is very much feasible if the energy intensity of the of the Indian 

economy, which is among the highest in the world, is substantially reduced through demand-side and efficiency 

initiatives and strict monitoring of energy consumption and intensity of all sectors of the economy. This is truly 

a safe, clean, low-cost, fast and indigenous alternative and is on the table. Why then is the obsession with 

nuclear energy that local people do not want? 

 

Conclusion 

This is what the MIT-Harvard University Report-2003 says about nuclear power: “The prospects for nuclear 

energy as an option are limited by four unresolved problems: high relative costs; perceived adverse safety, 

environmental, and health effects; potential security risks stemming from proliferation; and unresolved 

challenges in long-term management of nuclear wastes.” (Comparative Matrix at Annexure). This has not been 

contradicted and the Oxford Research Group Report-2007 in fact endorses this. Search for alternatives is 

imperative. 

 

Combination of above alternative measures could augment TN’s power generation and supply in the next few 

years from within the KKNPP environs: 

 2000 MW from KKNPP itself fired by coal or gas 

 2000 MW from ‘Repowered’ wind farms 

 1000 MW from ‘Solar Park’ 

 2000/2500 MW of ‘generation through savings’ from EE activities. 

 Additional capacity from Biomass and Tidal wave. 

 

World-wide, Renewable Energy is the leader and nuclear-power the laggard. India has 150 GW of renewable 

energy potential, about half in the form of small hydropower, biomass, and wind and half in solar, cogeneration, 

and waste-to-energy. Developing renewable energy and adopting Energy Efficiency measures can help India 

increase its energy security, reduce the adverse impacts on the local environment, lower its carbon intensity, 

contribute to more balanced regional development, and realize its aspirations for leadership in high-technology 

industries. Tamil Nadu is poised to take leadership position in this and the state should do so instead of towing 

the nuclear-only line.   

What have been presented above are alternative proposals to end the impasse and resolve the KKNPP crisis. 

These would however call for detailed deliberations and expert review. But, given the mind-set and fear 

psychosis of the project-affected population running into several lakhs and adverse views expressed by 
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independent scientists, there is no escape from seriously considering these alternatives to arrive at an 

abiding solution. 

 

ANNEXURE 

Large-scale power generation: Comparative Matrix 

{Basic Source:  Annual Energy Outlook 2011. U.S. Energy Information Administration (EIA) of the U.S. 

Department of Energy (DOE)}                                                                                                         

A. Non-Fossil Fuel 

The power stations considered are large stand-alone operations that generally supply power to a distribution 

grid as is the KKNPP. 

Fuel Pros Cons 
Capacity Factor/ 
Cost - 2016 (US 

Cents - Kwh) 
Remarks 

Biomass 
(including 
firewood) 

Uses a renewable 
fuel.  
No net addition of 
carbon to the 
atmosphere  

Large and area of 
land per MW of 
power generated.  
Burns organic matter 
useful  soil 
improvement 

83 / 11.25 

(Rs. 5.62) 

 

Advanced 
Nuclear 

*Compact; a large 
amount of 
electrical power 
from moderate-
sized station.  
*Low fuel cost.  
*Normally does 
not produce any 
significant 
atmospheric 
pollutants.  
 

*Substantial 
amounts of cooling 
water.  
*Expensive  in capital 
costs, maintenance 
costs, and  long lead 
time in planning and 
construction;  
*Process to produce 
the fuel is the same 
as in fissile material 
for bombs.  
*Large amounts of 
fossil fuels used in 
mining/ processing 
the uranium fuel   
releases GHG  
*Radiation release, 
either from the 
reactors or from the 
waste.  
*Accidents few, but 
consequences very 
serious.  
*Decommissioning at 

90 / 11.4 

(Rs. 5.70) 

Note: Realistically 
considering the 
impact of cost-
overruns, full 
insurance cost, 
removal of subsidy, 
cost of capital and 
Decommissioning 
costs, the cost of 
Nuclear power per 
Kwh (unit) would at 
least be double of 
the one worked out 
above i.e. 23 US 
cents (over Rs. 
11.50), which is the 
highest among all 
other modes except 
Solar Thermal.  

Emotional fear of 
nuclear radiation.  
Acute Risk  
About 99.3% of mined 
natural uranium is in 
the form of U238 
which cannot be used 
as a fuel in a simple 
nuclear power station. 
To use 0.7% of the 
uranium and dump the 
remainder, as is 
currently done, is 
terribly wasteful and 
risky.  
Cost over-run: 
Recently built plants 
incurring huge cost 
overruns.  
Post- Fukushima 
designs would make it 
costlier. 
Insurance: Indemnity 
from full third party 
insurance liabilities no 

http://www.eia.gov/forecasts/aeo/
http://en.wikipedia.org/wiki/U.S._Energy_Information_Administration
http://en.wikipedia.org/wiki/U.S._Department_of_Energy
http://en.wikipedia.org/wiki/U.S._Department_of_Energy
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end useful life very 
difficult & very 
expensive.  
*Safe long-term 
disposal of nuclear 
waste is difficult.  
*Lead time to build a 
nuclear power 
station is 10/15 
years.  
*A tempting target 
for terrorist attack.  
*War time - Nuclear 
power stations 
would produce a 
huge amount of 
radioactive 
contamination if 
bombed. 

longer available.  
Limited insurance does 
not cover the full cost 
of major accidents. Full 
insurance against 
nuclear disasters would 
increase the price by 
$0.20 to $3.40/kWh. 

Subsidy 
US: Direct $115 
billion and indirect 
$145 billion in the 
US 
UK: equal US $543 
million, Germany 
US $845 million." 
India – Huge. 

Nuclear fission gets its 
energy from breaking 
apart of very large 
atomic nuclei, and is 
destructive. 
Decommissioning costs 
and dangers are huge 
and unsustainable  

Solar thermal Sustainable, non-
polluting  
 
Heat can be stored 
and used to 
generate electricity 
when the sun is 
not shining. This 
gives solar thermal 
an advantage over 
wind which can 
only generate 
electricity when it 
is blowing. 

Solar energy is 
spread relatively 
thin. Needs large 
land area.  
 
Expensive machinery 
to keep panels 
pointed in Sun’s 
direction.  
 
As of now is 
expensive, US$0.20 
to $0.28/kWh. 

18 / 31.2 

(Rs. 15.60) 

Note: As the 
‘capacity factor’ 
increases from a low 
18%, cost of this 
power would 
substantially come 
down. R&D for this is 
ongoing. 

 Highly potential in 
areas with clear skies. 
TN is such 
 
Technology yet to 
prove cost-competitive 
on large industrial 
scale.  
 
Solar power is most 
effectively built on flat 
land. 

Wind, large 
turbines 

Sustainable, non-
polluting  
A well proven 
technology and 
low-priced for a 
sustainable energy 
SME  
Requires little 
water, no cooling 
water.  
Reduces the 
exposure of an 
economy to fuel 

Does not produce 
power when the 
wind isn't blowing. If 
a large proportion of 
a power system's 
electricity is wind 
power then there 
will be a need for a 
correspondingly 
large backup power 
supply.  
 
To generate large 

34 / 9.7 

(Rs. 4.85) 
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price volatility.  
Very resistant to 
damage from 
earthquakes and 
tsunamis.  
War time - The 
scattered layout of 
turbines  make it 
difficult to destroy 
more than a few at 
any time 

amounts of 
electricity wind 
turbines must be 
numerous and 
spread over large 
areas. . 

 

B. Fossil Fuel 

Coal Low cost  
 
Good availability  

High water 
requirement.  
Produces more 
carbon dioxide  
Coal mining has 
adverse 
environmental 
effects.  
Problems in ash 
disposal  
War time - For 
maximum 
efficiency coal 
fired power 
stations must be 
big. They therefore 
present a 
desirable target 
for enemy attack. 

85 / 9.5 to 13.6 

(Rs. 4.70 to 6.75) 

Considering land 
required for 
mining and 
disposal of ash 
coal does not have 
any space 
advantage over 
several 
sustainable 
methods.  
All coal-fired 
power stations are 
dirty 
 Carbon dioxide 
Can be 
sequestered so 
that it is not 
released into the 
atmosphere for a 
long time.  

Natural gas Low cost  
Generators are 
very compact  
Produces less CO2 
than oil and coal  
Requires much 
less water than 
coal fired power 
stations 

Produces CO2, 
which is an 
important GHG. 
But minimal. 
The world's 
natural gas 
reserves are 
limited, but not as 
limited as oil 
reserves. 

87 / 6.6 to 8.9 

(Rs. 3.30 to 4,45) 

Due to large-scale 
use prices could 
rise and make it 
uneconomical. 

 

http://ramblingsdc.net/ElecGenProsCons.html#No_level_playing_field
http://ramblingsdc.net/HeatEfic.html#CO2
http://ramblingsdc.net/ElecGenProsCons.html#No_level_playing_field


Report of the P-MANE Expert Committee 83 

 

                                                 
1 http://www.rusembassy.in/index.php? downloaded on 25 Dec 11 
 
2 G.victor Rajamanickam, N.Chandrasekhar.  (2000) “Extrusion of Rockmelt in the vicinity of high tension electric line”, 
Journ. Geol. Soc. India, Vol.55,  

 
3 R.Ramasamy, “Molten Rock Extrusions”, (2000) Journ. Geol.Soc. India, Vol.55 

4 G.Manimaran, P.Sivasubramaniyan, M.Senthiyappan, 2001  “ Rock Melt Extrusion at Abhishekappatti, Tirunelvelli district, 
Tamil Nadu,- A Report” Journ. Geol.Soc. India, Vol.57 
 
5 Ramaswamy, R 1995. ”Occurance of olivine Tephorote and carbonate Tepharite in Kudangulam area, near Cape Comorin, 
Tamilnadu, India”, Journ.Geol.Soc. Ind ia, 45, 331-333 
 
6 Biju Longhinos, Rama Sarma, 2002 “ Seismo Tectonic Signatures in and around Kudankulam, Tirunelveli District, Tamil 
Nadu”, (unpublished) 
 
7 Biju Longhinos, K.S.Anand, Mita Rajaram, 2010 “Sub-volcanic intrusives of Kudamkulam, India - a ground magnetic 
characterization of sub-surface structure”, Lasi 4 Conference, Physical Geology of Sub Volcanic Systems: Lacoliths, Sills and 
Dykes, Moab and Mount Hillers, (Utah USA), 22-26 Sep 2010 
 
8 A. Boominathan,: 2004  Geotechnics And Earthquake Hazards site characterization for nuclear structures and power 
plants,  Current Science, Vol. 87, NO. 10 
 
9   IAEA, 2011 “Volcanic Hazards in Site Evaluation for Nuclear Installations”, DS405 Draft Specific Safety Guide,27 May 2011 
 
10 William Vestal, Allen Lowrie, 1982  “Large Scale Slumps Off Southern India and Sri Lanka",  Geo-Marine Letters, Vol.2, 
171-177 
 
11  VV Sastri,  Venkatachala, B.S. and Narayan, V. (1981) The evolution of East Coast India. Paleogeogr.Palacoclim 
Palacoeco., 366 pp. 23-54 
 
12  GRK Murty, Y Satyanarayana and T Pradeep Kumar, 1994  Magnetic Profile Across Gulf of Mannar, J Geol Soc India, 
Vol.44 ,  pp.443-449 
 
13  NA Eremenko,  and Gagelganz. A (1966) New data on the tectonic framework of the New Indian Peninsula, Bull. ONGC, 
v.3(2), pp-1-3 
 
14 P  Hedervari,  1978Volcanism and Seismicity in the Indo-Australian Seismic Belt : Manifestations of Intraplate Tectonics”, 
March 1978  
 
15 R.Prasad,”Tsunami Hazard Assessment at Nuclear Power Plant Sites in the United States of America Final Report”, 
USNRC, March 2009 
 
16 http://www.aerb.gov.in/t/annrpt/2006/chapter8.pdf 
 
17 Roshan A.D, Shylamoni P. Sourav Acharya,  AERB Monograph on Siting of Nuclear Power Plants,   
http://www.aerb.gov.in/t/sj/Siting.pdf 
 
18 Bruckner H 1989 late Quaternary shorelines in India; In: Late Quaternary sea-level correlation and application; (eds) 
Scott D B, Pirazzoli P A and Honig C A, Kluwer Academic Publishers, pp. 169–194 
 
19 GG Vaz, M Hariprasad, BR Rao and VS Rao.  Subsidence of southern part of erstwhile Dhanushkodi township, Tamil 
Nadu. Current Science, vol. 92, No. 5, 10 March  2007.pp 671-672 

http://www.aerb.gov.in/t/annrpt/2006/chapter8.pdf
http://www.aerb.gov.in/t/sj/Siting.pdf


Report of the P-MANE Expert Committee 84 

 

                                                                                                                                                                        
 
20 Charles B. Connor, John A. Stamatakos, David A. Ferrill,Brittain E. Hill, Goodluck .Ofoegbu, F. Michael Conway, Budhi 
Sagar,and John Trapp, “ Geologic factors controlling patterns of small-volume basaltic volcanism: Application to a volcanic 
hazards assessment at Yucca Mountain, Nevada”, Journal Of Geophysical Research, Vol. 105, No. 1, Pages 417–432, January 
10, 2000 
 
21 Greg A.Valentine, Frank V.Perry, Don Krier, Gordon N.Keating, Richard E.Kelley, Afllen H.Cogbill, “Small Volume Basaltic 
Volcanoes: eruptive products and processes, and post eruptive geomorphic evolution in crator flat (Pleistocene), southern 
Neveda”, Los Alamos National Laboratory, December 2005 
22 AERB,  clearance letter dated 10 November 1989 
 
23   National Environmental Engineering Research Institute (NEERI) , 2003, EIA for KKNPP 1 and 2 Reactors, p 2-45  
  
24  
25 National Environmental Engineering Research  Institute Chapter 3: Baseline Status and Impact Statement page  3.47 
3.3.2.1  
 
26   Krishnamurthy et al Interim Report Of Task Force On Safety Evaluation Of The Systems Of KKNPP Post Fukushima 
Event, 21 May 2011 
 
27  Presentation to Tamilnadu Government nominees and the people (sic) representatives regarding safety of KKNPP on 
18-11-2011 in the office of the District Collector, Tirunelveli by Expert Group on KKNPP constituted by the Government of 
India, 18 Nov 2011 
 
28 Rajeev Deshpande, Indian N-plants step up safety measures, Times of India TNN | Oct 19, 2011. 
  
29 VT Padmanabhan, 2011, Space weather anomalies and nuclear safety. Paper presented at the National Seminar on 
Nuclear Safety at Kuvempu University on 10 Nov 2011. 
 
30 More safety features at KNPP soon New Delhi. Deccan Herald, Nov 11, 3011, DHNS: 
 

http://timesofindia.indiatimes.com/toireporter/author-Rajeev-Deshpande.cms

