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Introduction 

Energy is essential for survival. All methods of producing energy, 

however, can cause some damage to the environment and to health. 

The burning of fossil fuels, such as coal, results in the production 

of ash which contains a variety of toxic substances, and in the 

release to the atmosphere of gases and solid particles, which can be 

harmful to health and to the environment. The burning of uranium 

i!1 nuclear power stations is associated with the emission of 

radiation and the production of radioactive materials, which can 

also cause harm. 

In each case the harm has to be weighed against the benefits that 

arise from the availability of the energy source. In the case of 

nuclear power the principal benefit is the large potential 

contribution to the world's energy resources, releasing fossil fuels 
for other essential purposes such as transport, industrial process 

heat and raw material for chemicals and fertilisers. Furthermore 

the total impact on the health of workers and the public is no 

greater and probably less than that of fossil fuels. 

There is nothing unique about the materials released in the burning 

of fossil fuels; they are released from many industrial processes and 

the majority are also present in the natural environment. In the 

same way there is nothing unique about the radiation associated 

with the nuclear industry. Man has evolved in a naturally 

radioactive environment, subject to radiation from outer space, 
from the earth, from substances within the body and even from 

burning wood and cultivating the ground. Since the beginning of 

this century, man has added to this natural background through 

medical and industrial uses of radiation, mainly in the form of 

X-rays, through the testing of nuclear weapons, and through the 

increase in air travel, the intensity of cosmic rays being greater at 

altitude. 

In fact, natural background radiation is responsible for about 

three-quarters of the total with the great majority of the balance 

resulting from medical X-rays. Other sources of 'man-made' 
radiation account for less than two per cent of the total. 
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Extensive studies have been carried our on animal and human 
populations exposed to radiation. As a result more is known about 

its hazards than about those from almost any other physical or 
chemical agent. This understanding, and the strict application of 

internationally agreed protection measures, has ensured that 

radiation from the nuclear industry has little impact on the 

environment, and on the health of its workers and the general 

public. As more reliance is placed on nuclear power in an era of 
rapidly diminishing fossil fuel reserves, it is important that this 

record is main rained. 

This booklet describes the effects of ionising radiation on people 
and the measures that are taken to ensure the safe operation of the 

nuclear industry. 
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Ionising radiation 

The term 'radiation' now embraces electromagnetic waves, such as 

light, radio waves and X-rays, and the particles emitted by 

radioactive materials as they disintegrate or decay to reach a 
non-radioactive state. The particles and the more energetic 

electromagnetic wa\·es produce electrically charged particles called 

'ions' in the materials they strike. This ionisation frequently results 

in chemical changes which, in living tissue, can lead to injury in the 
organism. The non-ionising radiations, such as those produced by 

ultra-violet lamps, lasers and radio transmitters are only hazardous 
in special circumstances. Only the ionising radiations are 

considered here. 

These consist of: 

Alpha particles ( lhc 11uclcl of alOms of lhe elcmcnl helium) 
These are easily stopped and do not penetrate the skin. Radioactive 
materials that emit alpha particles can only be hazardous if 

swallowed or breathed into the body, or if they enter the body 
through a wound. 

Beta particles ( eleclrons) 
These have greater penetrating powers than alpha particles but are 

stopped bv relatively thin layers of water, glass or metal. Beta 

a!umrnrurn 
alpha 

. . . . . . . . . . . . . . . . ....... . 
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emirrers can also be hazardous if raken into the body. 

Gamma radiation and X-rays ( electromagne1ic radza1ions similar 10 

light and radlo waves) 

These can penerrate relatively great rhicknesses of maner before 

they are absorbed bur can be screened by sufficienr thickness of 

lead and concrete. 

Neutrons (neutral particles presem in all nuclei except hydrogen) 

These are also very penetrating bur can be screened by thick layers 
of concrete or wa rer. 

Half-life 
An important feature of all radioactive materials is that their 

activity decays with rime. Each material is characterised by a 

'half-life', the rime taken for half the radioacriviry ro decay. In 

two half-lives rhis is reduced ro a quarrer of its original level, and in 

ten half-lives to about one thousandth. 

Half-Ii ves vary from fractions of a second to millions of years. In 

general rhe mosr radioactive marerials, emirring inrense penerraring 

radiation and requiring heavy shielding, decay to negligible levels 

relatively rapidly. Long-lived radioacrive materials emir very little 

radiation, generally with low penetrating power; such materials are 

only hazardous if raken into the body. 

Sources of radiation 
The units used to measure doses of radiation 10 individuals arc rhe 

1fMe I 71 
One h3/f life Two 

4 After one ha/f-!t{e CRi/y . 
half the r8ffici3Cffvity re'118ms 

I 
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I 
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rem* and rhe millirem (mrem) which is one-rhousandrh of a rem. 

Doses of thousands of rem ro small regions of rhe body are used in 

radiorherapy ro desrroy cancerous growths. A single dose of about 

1,000 rem ro rhe \vhole body, however, is generally fatal. 

To pur rhis inro perspective, rhe average dose from rhe natural 

background in rhe UK, including rhe radiation from naturally 

occurring radioacrive materials swallowed or breathed into rhc 

body, is about one fifth of a rem per year (200 mrem). In some 

areas of rhe UK, where rhe rocks and soil contain higher rhan 

average concenrrarions of radioacrive minerals, background levels 

are up ro double rhe average val uc. Doses also depend on rhe rypes 

of building material and on venrilarion rares and average rime spent 

indoors. 

Medical practices, mostly diagnostic X-rays, conrribure a dose of 

about 50 rnrem per year ro rhe average UK cirizen. A typical chest 

X-ray gives about 20 mrem. Medical radiation is unique in rhe 

sense rhar ir is used wirh rhe express purpose of benefiting rhe 

individual receiving rhe dose. However, rhe risk of hereditary 

disease in furure generarions must also be considered. Only some of 

rhe radiation received in a rypical medical invesrigarion reaches rhe 

'The· rem is a mcJ surc of lhc hiol<>gic,ll d'ke·li1·cnc" uf rndiJliun. h>r \:-ra1·, and gal11111J 
1-.11' I rcrn e'(>rrc,pund, lu 1hc dcpu" 1 iun <lfll.Ol i<>uk ul.energ1· per kil.,gram ul lllJlcriJI 
For simplici11-. 1his uni1 is u,cd 1hroughou1 Jl!huugh. sirie·111' spe·aking. i1 should onll' he 

L"cd 11 hen di,cussing dda1·ed dk<.:1" lhc appn,pria1c· uni1 for cdl'h· efl;.:c-1s i' !he rad. 
,\ ne·11· uni1, ihe· sie1·er1 \Si·) is 11011· being in1roduced. I S1· = IOU rem. 

I 
Nine 1e.u. 

After for hal.f ltve.J only one thousat1dfh s 
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reproducrive cells and many invesrigations are carried our on 

parienrs beyond child-bearing age. The average gene rically 

significanr dose per person in the UK from medical pracrice is 
abour 10 mrem. 

Debris from armospheric resting of nuclear weapons during rhe 

1950s an d 1960s currenrly conrribures an average of abour one 

mrem per year and a similar dose results from air travel and 

miscellaneous sources of radiation such as luminous warches and 

TV sers. 

The acrivities of the nuclear power industry in rhe UK resulr in an 

average dose to members of rhe public of 0.3 mrem per year, less 

rhan one-fifth of one per cem of rhe average dose from rhe narural 

background. The average annual dose � 
from the nuclear 1ndusuy is less 

1ha11 one per cent of 1he varia1ions 

in 1he 11awral background be1ween 

dijferelll pans of 1he counlly, ( 
-varia1ions tha1 are of no practical 

significance 10 heal1h. 

ar/"")C }.S rn rac/(a,IG· 
front 1xks in the UK 
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Biological effects 
When ionisation occurs, the resulting chemical changes in living 

tissue can affect the behaviour of cells. The critical targets arc the 

DNA molecules. These struccures, present in every cell of the 

body, carry the information required for the development and 

division of cells and for the growth, proper function and 

reproduction of the organism. The damage to the DNA is often 

reparable but in some cases can result in cell death or 

transformation. 

Dead cells are normally absorbed or rejected by the organism. 
However, if a sufficient number of cells are killed, the function of 

the organism will be affected and it may die. Cell transformations 

(or mutations) do not necessarily lead to any deleterious effects. 

Indeed many such cellular changes occur normally during the 

lifetime of any organism. Very rarely, they result in a cancer or, in 

the case of the reproductive cells, in hereditary damage in later 

generations. Thus radiation can affect both the individual receiving 
the dose (somatic effects) and subsequent generations (hereditary 

effects). 

In man, very large doses of radiation delivered in a brief period -
many hundreds of rem in a few minutes - result in widespread 

damage to the gut, to blood cells and to bone tissues. Doses like 

this generally lead to death within a few weeks. Such early effects 
and also skin burns, loss of hair and reduction in fertility have 
occurred as a result of the Hiroshima and Nagasaki born bs and a 

small number of accidents mostly in the early days of nuclear 

weapons research. Skin burns were also experienced in the early 
days of medical radiology. 

Smaller or more localised doses, or doses spread out over a period 

of time do not produce these early effects. Indeed there is only a 

small chanc'.' (or risk) that any effects whatsoever will be observed. 

It is highly likely there will be no detectable damage to health or 

well-being in the future, either in the exposed individual or in his 

or her offspring. However, individuals who have received such 

doses have a very slightly enhanced risk of contracting cancer. 

Animal experiments have shown that there is also a small increase 
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in rhe chance of heredirary defects appearing in subsequent 
generations. Unlike rhe early effects, cancers and hereditary defecrs 

do nor appear rill a considerable rime after rhe dose of radiarion. 
They are rherefore called delayed effects. 

The evidence for a link between radiarion exposure and human 

cancer comes from a number of particularly well documented 

groups of people: rhe Hiroshima and Nagasaki bomb survivors, 

parienrs who have received large doses of radiat ion for medical 
purposes and workers who, in rhe pasr, have been exposed 10 high 

levels of radiation such as radium warch-dial painters and tin, 

fluorspar, uranium and iron ore miners working in inadequately 

venrilared mines. 

Hereditary defects related ro radiation exposure have only been 

found in animal experiments. Although similar effects may occur in 

man, no significant clinical defects have ever been detected, even 

following very high doses. 

No harmful effects rhar can unequivocally be ascribed 10 radiation 

have ever been found ar rhe dose levels associared with rhe natural 

background or with rhe operations of rhe nuclear industry. This 

does nor necessarily mean rhat such levels are absolurcly harmless 

and rhe measures taken ro protect people from radiarion are based 

on rhe cautious assumption rhar any dose of radiation, however 

small, carries some risk of injury. Numerical esrimares of rhe risks 

of radiation are given in rhe nexr section. 
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Risk estimates (somatic) 
Early effects 
A dose of 1,000 rem* or more delivered ro rhe whole or a 

subscantial pare of che body within a few minutes is almost 

invariably fatal. A single dose of about 350 rem will result in a one 
in two chance of death in the absence of medical treatment. The 

same dose delivered gradually over a year, however, would 

probably be tolerated because of the action of the body's natural 

repair processes. 

No early deaths have resulted from single doses of 100 rem or less 

and at these doses patients generally show good recovery from skin 

burns, loss of hair and radiation sickness. Thus the risk of early 

death from a single exposure ro radiation of the whole body can be 

taken to rise from zero at I 00 rem or below to 100 per cent at 1,000 

rem and above. 

Delayed effects 
Cancer is the most important delayed somatic effect of radiation. 

Cataract of the eye can result from radiation exposure but only ac 

S01uafu e(feats in <!X(XJsed irdividua!s 
Annual n'sk of death 

I rn 300 
I in 4<Jo 
I i114<XXJ 
I t'vt � 
11i1 'lJOO 
f i114<XJ,(XXJ 
I 111 6 tuiflioV1 

I in 6qcco 
1 ,� !tJ 1111//rof'J 

1 1  
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doses of around one hundred rem. Even among the Hiroshima and 
Nagasaki bomb survivors there is no evidence of life shortening 
from any cause other than cancer. 

Numerical estimates of rhe risk of radiation-induced cancer are 
based mainly on studies of the bomb survi\·ors and of groups of 
patients given large doses of radiation for medical purposes, for 
example radiotherapy for diseases of the spine, uterus and breast. 
Ar Hiroshima and Nagasaki, 82,000 of the 285,000 bomb survirnrs 

have been studied extensively for more than 30 years. Some -t,000 
hav e  since died of cancer. The number of cancer deaths expected in 
a similar Japanese population of the same size is about 3,800, thus 
only about 200 of these cancer deaths can be ascribed ro the 
radiation from the bombs. 

From bomb survivor and other data, the major international 
groups working on the subject - the International Commission on 
Radiological Protection (ICRP) and the United Nations Scientific 
Committee on Effects of Atomic Radiation (UNSCEAR) - and the 
American National Academv of Science's Commitee on the 
Biological Effects of Ionising Radiations (BE IR) have calculated 
the risk of a fatal cancer following a given dose of radiation. 

Their findings are similar. ICRP concluded rhat the risk of a fatal 

cancer developing in a person who has been exposed to one 
additional rem above natural background during his or her lifetime 
is one in 8,000. Thus if a population of one million people were 
exposed ro a dose of one rem each, the incidence of cancer deaths 
would increase from the 200,000 normally expected to 200, 125. 
Such a small increase would nor be detectable because of the 
normal variability in cancer frequency. 

The doses a1 v.:h1ch c11fu111ct!d cancer rules have been obser·ved are 

hundreds of 1housr.mds of 1imes grea1er 1ha11 1hose recei·ced by 1yp1cal 

members of 1he public as a resuli of1he ac11·vi1ies of 1he nuclear indus1ry. 

The probability of radiation-induced cancers resulting from the 
normal operations of the nuclear industry is thus extremely low. 
According to the ICRP figure, a typical person, receiving 0. 3 mrem 
per year from this source has a probability of about one in 30 
million per year of developing a fatal cancer. An additional 
cancer death mighr be expected to occur jusr over once a year 
among the UK population of about 50 million. 
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lv1oreover there is a considerable body of scientific opinion chat 
regards even these risk figures as overestimates, particularly for che 
types of radiation of most concern. The figures are based 
predominantly on obsen·acions of cancers following doses of the 
order of 100 rem, usually delivered over a shore period of time. The 
crue risk of radiation-induced cancers from doses of radiation below 
a few rem, particularly if the dose is spread over a long period, may 
be e\·en lower because of rhe body's repair processes. Indeed a 1.ero 
risk is nor incompatible wirh the evidence. 

The one fatal cancer per year predicted should be sec against rhe 
current cancer death rare in the UK of approximately 140,000 per 
year. Many of these cancers are thought to be due to environmental 
agents, since known carcinogenic (cancer-producing) subsrances 
are produced in various induscrial processes and some during the 
incomplete combustion of fossil fuels. On the basis of the ICRP 
figures, abou c l ,000 of these deaths per year might be ascribed to 
natural background radiation, although there is of course no 
evidence that such deaths occur. Calculated deaths from the 
medical uses of radiation would be about 300 on the same 
assumpc10ns. 

Workers in the nuclear industry in the UK, receiving an average of 
0.5 rem per year for a -+O-year period, increase their risk of dying of 
cancer from about 200 in l ,000 to about 202 in 1,000, an increase of 
one per cent. Ocher workers, such as coal miners, also carry 
additional risks of premature death from occupational exposures co 
harmful agents. However, che average risk of an eventual fatal 
cancer from occupational exposure co radiation in che nuclear 
industry (2 in l ,000) is below che average industrial risk of 
occupational death. 

13 
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Some recent American studies have suggested c har observations on 

some groups of workers exposed c o  low levels of radiation for long 

periods are consistent with subscancially higher risks of cancer than 

given in the ICRP, UNSCEAR and BEIR repons. The scac iscical 
methods used and the conclusions of these studies have been 

severely criticised by many leading independent authorities on 

radiation and health effects. The most widely discussed of these 

srndies is of the mortality of workers at the Hanford plane in 

Washingcon Scare. The data used have recently been reanalysed by 

independent expert groups using correct statistical techniques and 

no significant radiation effecr was found. 

l 
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Risk estimates (hereditary) 

Hereditary effects of radiation - def ecrs in rhe offspring of parents 

exposed ro radiation doses, ranging from trivial ro lethal - have 

been observed in studies of animal populations. No unequivocal 

evidence of similar effects in man has yer appeared ar any dose 
level. Even in rhe Hiroshima and Nagasaki studies, no hereditary 

defects rhar can be ascribed ro rhe radiation from rhe bombs have 

been observed in any of rhe children subsequenrly conceived by 

exposed parents. All esrimares of possible heredirary effects in 

man, therefore, have ro be based on exrrapolarion from results 

obtained wirh other species, notably mice. Such exrrapolarion 

involves considerable uncenainries. 

As wirh rhe somatic risk esrimares, ir is assumed rhar risks of low 

levels of radiation can be esrimared from observations of rhe effects 

of high doses. This is probably a conservative assumption because, 

as w irh somatic effects, narural repair mechanisms may reduce rhe 
damage caused by radiation, especially if rhe dose is spread over a 

long rime. 

The ICRP, UNSCEAR and BEIR analyses indicate rhar rhe risk of 

hereditary damage in rhe descendants of a parent who had been 

exposed ro one additional rem above natural background is about 

one in 12,500. The risk would be spread over all subsequent 

generations. The risk of rhe damage appearing in rhe first 

generation is between one-fifth and one-renrh of rhis - between one 

in 60,000 and one in 125,000. 

Ir w ould follow rhar rhe radiation exposure of rhe population ro one 

year's acriviries of rhe UK nuclear industry (0. 3 mrem per person) 

mighr result in one case of hereditary disease ar some rime in rhe 

furure. Many years of continuous exposure ar rhis level would 

result in one such case per year. This should be ser against rhe 

background of a one in 30 risk of a child being born wirh a 

hereditary or congenital handicap. There are about 20,000 such 

births per year in rhe UK. As wirh rhe naturally occurring cancers, 

some of rhese defects may be due ro environmental agenrs, ro 

natural background radiation and ro medical uses of radiation. 15 
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Hereditaty effect' 1n ftlfure generafiOrJS 
No mrilatr'on indue61 hereditary damage 

has ever� def.EctRt:I th human.r 

Anriual UK tficldertee &f hemifE;r; about 
defects fioWt CJ/I �J'e.r .zqc.oo 

Esf;maf:ed ef(ed;s of 1 years nafutal 
backgwrd radiation - 500 

BtJmated effect of 1 years ,1cr1t£rto, 
1 from UK l'tuOfe,ar 1nclus&y -

It is generally accepted that the hereditary risk associated with 
nuciear power is smaller than the somatic risk. The sixth Report of 

the Royal Commission on Environmental Pollution (the Flowers 

Report) concluded that 'at the levels of radiation likely to be 

permitted in relation to possible somatic effects, the hereditary 

effects should be of little concern'. 
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Control of radiation 

The measures used to control radiation and minimise the risks are 

elaborate and extensive. Limits on radiation exposure are 

recommended by ICRP and form the basis for legislation and 

practice in most countries. In the UK, the ICRP recommendarions 

have been endorsed by the N ational Radiological Protection Board. 

ICRP recommends that those whose occupations expose them to 

radiation such as X-ray technicians and nuclear industry workers, 

should not receive a dose greater than S rem per year. For the 

public the individual dose should not exceed 0.5 rem per year. 

However, mere adherence to these limits is not considered 

adequate. Because of the possibility of harm resulting even from 

the very lowest doses of radiation, the ICRP has also made the 

following recommendations: 

no prac1 ice shal I be adopred unless ifs inrroducnon produces a nel 

positive benefa 

all exposures shall be kepl as low as is reasonably achievable, economic 

and social faC!ors being 1aken inw accounl 

The requirement to demonstrate net positive benefit is satisfied for 

nuclear power generation by comparing the radiological 

consequences with the overall consequences of burning alternative 

fuels such as coal. Resource considerations and economic factors 

also need to be taken into account. The benefits resulting from 

Princrptes of rcr:tioloer'ca/ pfl:Jf:eDtion 
Practices in'vOlv11fj radiation fx!ne{iU mus{ te 

eX(XJSure greater thCJfl harm 

Radration ex(XJSUre /0ets As fo/'I m reaYJab/y 
actNevabf e 

Paa/ation dO.Se<l Not to exceRd 1 . , 
recotnf11(?11dec/ c:k££ l{/'Mtf;s 

!CR.P 
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medical uses of radiation are generally self-evident, but in some 
cases, such as X-ray examinations during pregnancy, the possibility 

of harm must be carefully taken inro consideration. Indusrrial uses 

of radiation also need ro be justified. 

The requirement ro keep exposure as low as reasonably achievable 

is implemented through legislation: no release of radioactive 

18 material is allowed without government permission. This is only 
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granred afrer derailed analyses of rhe possible parhways by which 

exposure of people mighr resulr. Generally ir is found rhar one or 

rwo parhways will conrribure most of rhe exposure and rhese are 

referred ro as 'crirical parhways'. The popularion affecred may be a 
small group of people or even one person - rhe 'crirical group'. 

Calculation of the likely environmenral effecr of a proposed release 

of radioacrive marerial is based on rhese crirical groups and 19 
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pathways. Discharge limits ensure that any exposure of members of 
the critical group is well below the ICRP limit. Pathways are 
extensively monitored, by the nuclear industry, the Depanment of 

the Environment, the Ministry of Agriculture, Fisheries and Food 

and the Scottish Office. 

The results of these monitoring procedures are regularly published 
and show that the average exposure of the public is less than one 

thousandth of the ICRP limit. A few people living or working near 

certain nuclear installations may receive higher doses. However, in 

over 25 years of nuclear electricity generation in the UK, no 

member of the public has received a dose higher than the ICRP 

limit from this source. The average exposure of workers in the 

nuclear industry in the UK is less than one tenth of the relevant 
ICRP limit. 

Multiple containtreflt 
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Risk estimates (accidents) 

Despite tight control of routine emissions, there remains the 

possibility of a radiation release following an accident. Depending 
on quantities, wind, weather and population distribution, certain 

accidents could lead to radiation doses to some groups exceeding 

the ICRP limits. 

The nuclear industry goes to unprecedented lengths to ensure that 

the probability of such accidents is reduced to acceptable levels. 
This is done by insistence on an extremely high standard of design, 

construction and operation of all nuclear installations. A 'multiple 

containment' approach means that a succession of barriers would 

have to be breached before a release of radioactivity to the 

environment would occur. Multiple independent safety systems 
ensure safe shut-down of plant in the event of failure. 

In the worst accident in a commercial nuclear power station, at 

Three Mile Island in the United States, the built-in protective 
features ensured that only small doses of radiation were received 

and no one was killed or injured. 
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The probabiliry of an accidenc occurring can be esrimared from 

daca on componenr reliabilicy and analysis of possible failure 

mechanisms and consequences. Such analyses are carried our by 

che Safecy and Reliabilicy Direccorate of rhe UKAEA and by che 

nuclear conscruction ind us cry. The Nuclear Inscallacions 

Inspectorare, an independenc Governmenr organisacion, will allow 

a nuclear inscallacion co be built or operared only when ir is fully 

sacisfied that there is no appreciable danger ro workers and rhe 

public. The design criceria rhar have been developed, combined 

wich rhe relationship berween radiation dose and cancer risk, 

indicate rhac if chere were l 00 reaccors close to cowns in rhe UK 

chere might be an accident resulcing in some cens of dearhs once in 

1,000 years. More serious accidencs would be even less likely. 

Excensive scudies in che USA and Germany have reached similar 

cone 1 u sions. 

The same rigorous approach applies to rhe rransporration of spenc 

fuel. In Bricain, 50-ton steel flasks are used. Tesrs include 
im mersion in fire and water and a nine-metre Jrop onto an 

unyielding surface and a steel spike. 

To put chese risks into perspective it should be remembered char all 

industries involve some risks to workers and many presenr hazards 

to rhe general public. The average probabilicy of a person dying as 

a resulc of an accidenr ar work is abouc 3 in l ,000 over his encire 

career. While safery srandards are concinually being improved, 

about 50 coal miners in che UK still die each year as a resulc of 

immediacely facal pit accidents. In addicion many more delayed 

deaths and incapacicaring diseases arise from chis occupacion. The 

developmenc of Norch Sea oil has claimed several hundred lives. 

Uranium mining is also a hazardous operacion buc vase amouncs of 

eleccricicy can be generated from small quancicies of uranium, one 

ton being equivalent in a modern station co 25,000 cons of coal. The 

roral hazard is cherefore lower. 

Large numbers vf people can be affecred by accidenrs involving 

coxic, flammable and explosive marerials rhac are excensively used, 

scored and rransporced by a wide range of induscries. Some of chese 

materials can produce cancers and heredicary defeccs. 

A very serious reaccor accidenc, escimaced to occur once in cen 

million reaccor years, mighc cause l 00 early deachs. In concrasr 
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there are 12 dams in California whose failure could cause between 

10,000 and 250,000 deaths, where the failure probabilities are 

estimated at once in 100 ro 1,000 years. In the UK the probability 
of a few people being killed as a result of an accident at a nuclear 

power station is less than the chance of the same number of people 

being killed by an aircraft crashing on them. 

In a recent study the UK Health and Safety Executive concluded 

that, allowing for both routine and accidental risks across the whole 

of the fuel cycle from mining ro waste disposal, nuclear systems 

involved "no more and probably less risk than oil or coal burning 

systems. " 
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Summary 

The effects of radiation have been extensively studied and are be Iler 
understood than those of practically all other hannfu/ agents 

The nuclear industry is a vny minor contributor to total radiation, most 

of which comes from the natural background and from medical uses 

Nuclear power has an outstanding safety record and the industry is 

among the safest in the counny 

Nuclear electricity generation involves no more and probably less overall 

risk than coal or oil fired electncity generation 

Radiation can be used beneficia//y in medicine and in manufacturing 

induslly 

PA H Saunders 

Nuclear Environment Branch 

Environmental and Medical Sciences Division 

AERE Harwell 

July 1981 
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