Eactsion

CREF

nebyi

AGEl

dent




Chernobyl Accident

The accident took place in 1986 at Chernobyl, Ukraine.

a

The only accident which has occurred in some 14000 reactor-years of safe operation in 32

countries.

During 'the incident the power excursion resulted in water metal reaction, release of

hydrogen, fire and burning of graphite.
The Chernobyl reactor did not have proper containment building to sustain any pressure.

31 persons died mostly during initial fire fighting operations which gradually increased to

56 because of additional radiation exposure.

The accident happened because of inadequate safely design, violation of operating
procedures and inadequate safety culture.

About 1,30,000 people received radiation doses (above international acceptable limits) and

are continued to be monitored.

About 4000 cases of Thyroid Cancer in children were detected / linked to incident, were

found curable.

Many international organizations have studied the event and its fall out, eg. OECD, IAEA,
FAO, UN-OCHA, UNDP, UNEP, UNSCEAR, WHO, etc.

The majority of the more than 700,000 emergency and recovery operation workers and five
million residents of the contaminated areas in Belarus, Russia, and Ukraine received
relatively minor radiation doses which are comparable with the natural background levels;

this level of exposure did not result in any observable radiation-induced health effects.

An exception is that of several hundred emergency and recovery operation workers who
received high radiation doses: of whom approximately 50 died due to radiation sickness and

its consequences.

In total, it is expected that radiation has caused, or will cause, the premature deaths of around
4000 people from the 600 000 affected by the higher radiation doses due to the Chernobyl
accident.

World nuclear community nas taken several initiatives to enhance safety further, e.g. World
Association of Nuclear Operators (WANO), Conventional on Nuclear Safety (CNS), [AEA

safety reviews.
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Chernobyl - Looking Back to Go Forwads

International Conference: Chernobyl - Looking Back to Go Forward Towards a
United Nations Consensus on the Effects of the Accident and the Future,
Vienna, September 6-7, 2005

The objective of this conference was to inform governments and the general public about the Chernobyl
Forum's (background- on February 3-5, 2003, at the Agency Headquarters in vienna, representatives
from the IAEA, other United Nations organizations (FAQ, UN-OCHA, UNDP, UNEP, UNSCER, WHO
and the World Bank) and Belarus, Russia, and Ukraine, established and launched the "Chernobyl
Forum") findings regarding the environmental and health consequences of the Chernobyl accident, as
well as its social and economic consequences, and to present the Forum's recommendations on further
remediation, special health care, and research and development programmes, with the overall aim of
promoting an international consensus on these issues. Proceedings

Overview

The Conference, chaired by Dr. Burton Bennett, RERF, Japan, was comprised of three sessions, a panel
discussion and a general discussion.

Opening Session
The statements were made during the Opening Session by the following speakers:
® M. ElBaradei, Director General, IAEA

® V. Tsalko, Chairman of the Committee on Problems of the Chernobyl Catastrophe, Belarus -
presentation in Russian

® N. Gerasirnova, Deputy Minister, Russian Ministry for Emergencies - presentation in English and
Russian

® T. Amosova, First Deputy Minister, Ukrainian Ministry for Emergencies and Affairs of Population
Protection from the Consequences of the Chernobyl Catastrophe - presentation in Russian

® T.Taniguchi
® M. Danzon, World Health Organization, European Regional Office
® K. Mizsei, Assistant Secretary General and UNDP Assistant Administrator, Director of UNDP

Regional Bureau for Europe and the CIS
Session 1: Environmental and Health Consequences of the Chernobyl Accident

® The Chairman's opening address

® The Environmental Consequences of the Chernobyl Accident and their Remediation: Twenty

Years of Experience
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Cancer Effects of Radiation Exposure from the Chernobyl Accident

Non-Cancer Diseases
Recommendations to the Governments of Belarus, the Russian Federation and Ukraine

Recommendations on Health Care and Medical Monitoring to the Governments of Belarus,
Russian Federation and Ukraine

Session 2: The Way Forward

Making sense of science: Meeting the public's information needs

Poverty, not radiation; A new policy paradigm for Chernobyl

Community-driven development in Chernobyl regions - The case of Zamhlay village, Ukraine
Reviving self-reliance: Community-driven development in Chernobyl regions

The CORE program in Belarus: A new approach to the rehabilitation of living conditions in the
contaminated areas

Community-driven recovery in Chernobyl regions - The case of Borodianka rayon Kyiv oblast,
Ukraine

Main Conclusions of the Chernobyl Conference
in English and in Russian

Main Conclusions of the Chernobyl Forum

1.

The Chernobyl accident in 1986 was the most severe nuclear accident in the history of the world
nuclear industry. Due to the vast release of radionuclides it also became the first rate radiological
accident. However, after a number of years, along with reduction of radiation levels and accumulation
of humanitarian consequences, severe social and economic depression of the affected Belarusian,
Russian and Ukrainian regions and associated serious psychological problems of the general public
and emergency workers became the most significant problem.

. The majority of the more than 700,000 emergency and recovery operation workers and five million

residents of the contaminated areas in Belarus, Russia and Ukraine received relatively minor radiation
doses which are comparable with the natural background levels; this level of exposure did not result in
any observable radiation-induced health effects.
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An exception is a cohort of several hundred emergency and recovery operation workers who received

high radiation doses; of whom approximately 50 died due to radiation sickness and its consequences.
In total, it is expected that radiation has caused, or will cause, the premature deaths of around 4000
people from the 600,000 affected by the higher radiation doses due to the Chernobyl accident.

Another cohort affected by radiation are children and adolescents who, in 1986, received substantial
radiation doses in the thyroid due to the consumption of milk contaminated with radioiodine. In total,
about 4000 thyroid cancer cases have been detected in this cohort during 1992-2003; more than 99%
of them were successfully treated.

3. Radiation levels in the environment have reduced by a factor of several hundred since 1986 due to
natural processes and countermeasures. Therefore, the majority of the land that was previously
contaminated with radionuclides is now safe for life and economic activities. However, in the
Chernobyl Exclusion Zone and in some limited areas of Belarus, Russia and Ukraine some
restrictions on land-use should be retained for decades to come.

4. Countermeasures implemented by the Governments in coping with the consequences of the Chernobyl
accident were mainly timely and adequate. However, modern research shows that the direction of
these efforts must be changed. Social and economic restoration of the affected Belarusian, Russian
and Ukrainian regions, as well as the elimination of the psychological burden of the general public and
emergency workers, must be a priority. Another priority for Ukraine should be the decommissioning
of the destroyed Chernobyl Unit 4 and the safe management of radioactive waste in the Chernobyl
Exclusion Zone, as well as its gradual remediation.

5. Targeted research of some long term environmental, health and social consequences of the Chernobyl
accident should be continued for decades to come. Preservation of the tacit knowledge developed in
the mitigation of the accident consequences is essential.

6. This report is the most complete on the Chernobyl accident because it covers environmental radiation
issues, human health consequences and socio-economic consequences. About 100 recognised experts
in the field of Chernobyl-related research from many countries, including experts from Belarus,
Russia and Ukraine, have contributed to it. This report is a consensus view of the eight organisations of
the UN family and of three affected countries.

Health Imapact

Chernobyl Accident Appendix 2

The health effects of the Chernobyl accident have been the subject of unprecedented study by health
professionals and unprecedented speculation and exaggeration by parts of the media. This Appendix
summarises the following authoritative and expert assessments of the situation:

e The 2006 report of the World Health Organization (WHO), Health Effects of the Chernobyl Accident
and Special Health Care Programmesa.
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e Exposures and effects of the Chernobyl accident, Annex J of the 2000 Report of the United Nations
Scientific Committee on the Effects of Atomic Radiation to the General Assemblyb.

e Estimated Long Term Health Effects of the Chernobyl Accident, Background Paper 3 of the April
1996 conference in Vienna, One Decade A fter Chernobylc.

e [ essons of Chernobyl - with particular reference to thyroid cancer by Zbigniew jaworowski, former
chairman of the United Nations Scientific Committee on the Effects of Atomic Radiationd.

Number of deaths

Apart from the initial 31 deaths (two from the explosions, one reportedly from coronary thrombosis
(heart attack), and 28 firemen and plant personnel from acute radiation syndrome), the number of deaths
resulting from the accident is unclear and a subject of considerable controversy. According to the 2006
report of the UN Chernobyl Forum's 'Health' Expert Group 1: "The actual number of deaths caused by
this accident is unlikely ever to be precisely known."

On the number of deaths due to acute radiation syndrome (ARS), the Expert Group report states: "Among
the 134 emergency workers involved in the immediate mitigation of the Chernobyl accident, severely
exposed workers and fireman during the first days, 28 persons died in 1986 due to ARS, and 19 more
persons died in 1987-2004 from different causes. Among the general population affected by the
Chernobyl radioactive fallout, the much lower exposures meant that ARS cases did not occur.

Studies have been carried out to estimate the number of other fatalities amongst the emergency workers
as well as the population of the contaminated areas.

Regarding the emergency workers with doses lower than those causing ARS symptoms, the Expert
Group report referred to studies carried out on 61,000 emergency Russian workers where a total of 4995
deaths from this group were recorded during 1991-1998. "The number of deaths in Russian emergency
workers attributable to radiation caused by solid neoplasms and circulatory system diseases can be
estimated to be about 116 and 100 cases respectively." Furthermore, "the number of leukaemia cases
attributable to radiation in this cohort can be estimated to be about 30." Thus, 4.6% of the number of
deaths in this group are attributable to radiation-induced diseases,(The estimated average external dose
for this group was 107mSy.) From this study, it could be possible to arrive at an estimate of the mortality
rate attributable to Chernobyl radiation for the rest of the Russian emergency workers (192,000 persons),
as well as for the Belarusian and Ukrainian emergency workers (74,000 and 291,000 persons,
respectively). Such estimates, however, have not yet been made and would depend on several
assumptions, including that the age, gender and dose distributions are similar in these groups.

The picture is even more unclear for the populations of the areas affected by the Chernobyl fallout.
However, the report does link the accident to an increase in thyroid cancer in children: "During 1992-
2000, in Belarus, Russia and Ukraine, about 4000 cases of thyroid cancer were diagnosed in children and
adolescents (0-18 years), of which about 3000 occurred in the age group of 0-14 years. For 1152 thyroid
cancer patient cases diagnosed among Chernobyl children in Belarus during 1986-2002, the survival
rate is 98.8% Eight patients died due to progression of their thyroid cancer and six children died from
other causes. One patient with thyroid cancer died in Russia." It is from this that several reports give a
figure of around nine thyroid cancer deaths resulting from the accident, it should also be noted that other
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statistics quoted in the Expert Group report give the total number of thyroid cancer cases among those
exposed under the age of 18 as over 4800, though this does not affect the general point that "a large
proportion of the thyroid cancer fatalities can be attributed to radiation."

Regarding other effects, the Expert-Group report states: "There is little peer-reviewed scientific evidence
showing an increase above the spontaneous levels from cancer, leukaemia, or non-cancer mortality in
populations of the areas affected by the Chernobyl fallout." It does point our a study that reports an annual
death rate of 18,5 per 1000 persons-for the population living in Ukrainian areas contaminated with
radionuclides, compared with 16.5 per 1000 for the 50 million population of Ukraine. "The reason for the
difference is not clear, and without specific knowledge of the age and sex distributions of the two
populations, no conclusion can be drawn."

Current risk models are derived from studies of atomic bomb survivors, without adjustments for the
protracted dose rates or allowances for differing background cancer incidence rates and demographics in
the Chernobyl exposed populations. Based on these models, "a radiation related increase of total cancer
morbidity and mortality above the spontaneous level by about 1-1.5% for the whole district and by about
4-6% in its most contaminated villages" can be estimated. The report continuos: "The predicted lifetime
excess cancer and leukaemia deaths for 200,000 liquidators, 135,000 evacuees from the 30 km zone,
270,000 residents of the SCZs ['strict control zones'] were 2200 for liquidators, 160 for evacuees, and
1600 among residents of the SCZs. This total, about 4000 deaths projected over the lifetimes of the some
600,000 persons most affected by the accident, is a small proportion of the total cancer deaths from all
causes that can be expected to occur in this population. It must be stressed that this estimate is bounded by
large uncertainties."

Beyond this, "for the further population of more than 6,000,000 persons in other contaminated areas, the
projected number of deaths was about 5000. This latter estimate is particularly, uncertain, as it is based on
an average dose of just 7 mSv, which differs very little from natural background radiation levels." There is
good reason to be sceptical of meh a projection on the basis of the known or assumed doses.

The report emphases that considerable uncertainty surrounds such projections. "Because of the
uncertainty of epidemiological model parameters, predictions of future mortality or morbidity based on
the recent post-Chernobyl studies should be made with special caution. Significant non-radiation related
reduction in the average life span in the three countries over the past 15 years remains a significant
impediment to detecting any effect of radiation on both general and cancer morbidity and mortality.”

References

*  http://www.ns-idea.org/meetings/rw-summaies/chernobyl-conference-2005.htm

* http://www.ns-idea.org/downloads/rw/conferences/chernobyl/chernobyl-conf-conclusions-eng.pdf
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31T TAITed 600,000 T ot 31Tk A & STaehrel H THTSAT 4000 Tt h1 TaTHT ST T 8
ST foh 2 STERT § 37 Gl HROT I &1 STell ot hag Hial T 3T 3769 ST § | et W forer
SIS AT 1 78 & foh 78 STHM 3T HT¥eraareti i e € |

ST STeTaT "' TSI &3 7 6,000,000 & off 37k AT ht SR H Yo Hicl shi T
ST 5000 ot | € SIS AT ST o9 €0 § ST ool € it 98 91 7 MHefrdee
ST SIS T SR & ST o TehTaieh Ty fafeheor & Beett & | f9=1 € 1" 377 7 SFaTa Sist
% SR TR ST ST oot ST IR 9T A o T HROTE |

77 e o 38 ard W faeiy 56 5o 7o € for U STt o v stifedan faemm € | memw-
TR T ORI 3ht ST o ShROT AT SR Te- T 7T o STTER UR e o Jiai
T TR T STTH &S LT o W1 Tl ST =T | S el S 911 H et 15 3 o SR Sirad
Sia 3T | HecaquT TR-fafRioia RoT & g et sl G F HaR St o [l g4 0
ferferRoT o Tohat TTar o STTHT T I o § Ueh Heealgol TeRTe € |

N
¢ http://www.ns-idea.org/meeting/rw-summaries/chernobyl-conference-2005.htm
¢ http://www.ns-idea.org/downloads/rw/conferences/chernobyl/chernobyl-conf-

conclusion-eng.pdf

A









THI : - S=r wE
AT UTaT HIURI ATH Fear faree

(VRA | T 3TH)

Published By: Corporate Communications Group

Nuclear Power Corporation of India Ltd.
u;ﬁ;'*g?uﬁr (A Govt. of India Enterprise)

ToIsh™ TRTSTE 7o, STURTIRTR, HE - 400 094
TATH : 91-22-25992623 TR : 91- 22- 25991926 TSMIEE : http:www.npcil.nic.in - E et: skjena@npcil.co.in

Vikram Sarabhai Bhavan, Anushakti Nagar, Mumbai - 400094.
Tel: 91-22-25992623 Fax: 91-22-25991926 Website: http://www.npcil.nic.in E-mail: skjena@npcil.co.in




