
ANU-P/748 
JUNE, 1979 

SAFETY, RISK AND HARRISBURG 

by 

PROFESSOR SIR ERNEST TITTERTON 
DEPARTMENT OF NUCLEAR PHYSICS 



SAFETY, RISK AND HARRISBURG 

by 

PROFESSOR SIR ERNEST TITTERTON 

Prepared for the ABC "Science Show" at the 
request of the ABC Science Unit, 

23rd April 1979 

Broadcast in the ABC Soitrve Show, May 12th, 1979. 



In all human activities there are risks, in varying degree, of 

accident and injury. No activity can ever be guaranteed as 100% safe 

though of course the person who never goes swimming lowers his probability 

of drowning. But even then not to zero - he could still drown because 

the ferry he rides on sinks, or the aeroplane he flies in crashes into 

the sea, or the bus he takes skids into a lake or river. 

Accidents occur continuously within our Society. Due to Mechanical 

failures, or driver errors in motor vehicles, one person dies every 2%hours, 

and one is maimed every 8 minutes, on Australian roads. This savage road 

toll is tolerated by the public virtually without a murmur. Driving in a 

motor vehicle is obviously considered safe by most people - especially for 

themselves. The "it may happen to others, but not me" view is taken. This 

i3 so even though statistics shew it to be forty times as dangerous as 

going by rail and nearly 100 times as dangerous as flying! 

The criteria for judging safety clearly involve complex social and 

political judgements as well as technical appraisal of calculated and 

observed risks. 

Deaths from natural causes - earthquakes, floods, hurricanes and so 

on seem to be accepted as "Acts of God" and the victims, in general, get 

barely a thought. 

Industrial accidents are tolerated far less than road accidents and 

there is some evidence that society is reluctant to accept multiple death 

accidents - for example the Teneriffe airport disaster, where 555 persons 

died. 

And this is so even for cases where such accidents occur very infre

quently. Less serious accidents with fewer deaths per incident, but 

occurring much more frequently and therefore at a higher overall level of 

risk, are much more readily acceptable. 

It is against this background of public attitudes to safety that all 



accidents must be judged and one would hope used effectively to reduce 

the risks of similar accidents in the future. 

The remarkable effectiveness of safety controls in the nuclear industry 

stimulated a new look at industry in general and led to the establishement, 

in the UK, of an Advisory Committee on Major Hazards. This published its 

first report in 1976. 

Improved safety measures for potentially hazardous industrial in

stallations were proposed. 1000-3000 presently operating sites in the 

UK were considered and of these 10% had operations whose safety gave some 

cause for concern. Some interesting results appeared in the surveys. 

Thus it was found, on the average, that for every accident in which a 

death occurred there were three accidents which involved injuries and no 

deaths, 30 which involved no deaths or injuries but damage to the plant; 

and six hundred events which could be classed as near misses. 

The recent accident at the Three Mile Island nuclear power station 

was just one more industrial accident and as these go it must be classified 

as small - well down on the list of much more dangerous possibilities. 

There were no deaths and no injuries whereas in coal mining, the chemical 

industry, transport and indeed, any other industrial operation deaths, 

injuries, and occasional damage to plant are the norm not the exception. 

The nuclear power industry, now with :.ear to 3000 years of safe power 

reactor operation in power stations, nuclear powered submarines and ships 

is unique among energy industries. It has the best safety record of all 

not by just a few percent but, as against the coal industry, by a mammoth 

factor of ten. 

You are going to ask then what was all the fuss and bother about 

Harrisburg? It is a good question, and is more a problem in the social 

sciences than in the physical sciences, A simple pump failure on the 

non-nuclear side of the plant at 4 am on March 28th triggered a sequence 
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of events which were reported in great detail in the press, with hours of 

coverage on both the radio and the television a l l around the world. This 

hour-by-hour reporting led to the facts of the situation being swaaped by 

huge volumes of unofficial interpretation and cornent, often of a sen

sational and emotional nature. Lurid and irresponsible predictions of 

doom and disaster, none of which ever eventuated, caused a near panic and 

was condemned roundly by President Carter himself. As was to be expected 

the anti-nuclear movement was well to the fore in attempting to use the 

situation to i t s advantage. 

It claimed that this was the catastrophe they had been predicting 

for years. Events proved this to be absolutely wrong. They talked about 

a core meltdown with thousands of deaths and injuries. Wrong again. There 

was no meltdown and there were no deaths or injuries. They predicted many 

cancers and genetic injuries as a result of radioactivity released. The 

fact is that the maximum dose t o any member of the public was less than 100 

millirem - approximately the equivalent of two chest X-rays or about the 

inescapable background dose you and I will receive every year as long as 

we l ive . Nader and his henchmen demanded large-scale evacuation around 

Karrisburg. Wrong again, no evacuation was necessary and none was ever 

ordered. Hysterical cries from the anti-uranium movement to close down 

similar nuclear stations elsewhere in the country were shown to be r id i 

culous and were not acted upon. In fart a l l the anti-uranium movement* 

claims and demands were proved to be incorrect. But there i s no doubt 

that they contributed greatly to the confusion, helped destroy morale and 

provoked uncertainty and panic. Such a performance, i f judged in a 

scientif ic context where objectivity and responsibility are valued and where 

accuracy i s assessed, would tota l ly destroy whatever credibil i ty the anti-

uranium movement ever had. However the publicity given to this matter 

ranges far beyond scient i f ic c irc les alone and the man-in-the-street, 



without the background for a full understanding, will remain a target for 

incorrect and irresponsible scenarios in the future. 

There are only two energy sources capable of supplying world needs 
I 

over the next fifty years - they are coal and nuclear. To measure the 
irresponsibility of those people advocating the closedown of existing 

nuclear power stations let us just examine the alternative. It would »ean 

replacing the present 200 nuclear stations with equivalent coal-fired 

stations. Between now and the turn of the century this change would lead 

to the deaths of 15,000 coal miners while digging the fuel. But even 

worse would be the effects on the public. From the poisonous emissions 

of coal-fired stations which include arsenic, chlorine, mercury, heavy 

metals, sulphur dioxide and radioactive materials some 100,000 men, women 

and children in the community would die. In addition the burning of the 

coal would cause 12 million cases every year of chronic respiratory disease, 

100 million person-days of aggravated heart-lung disease symptoms and 

about S3,000 million worth of property damage. This staggering tol l of 

deaths, illnesses, human suffering and physical damage resulting from the 

use of coal will be avoided almost completely by continuing with the 

nuclear power stations already in operation. The irresponsibility (or 

ignorance) of persons suggesting a change so obviously disadvantageous 

to the public speaks for itself. 

As I said at the beginning of this talk, absolute safety does not 

exist. We have to consider the relative safety of various human activities, 

of present industries and the developments nations must choose and make in 

the future. 

The accident at Harrisburg - for all the over-dramatisâtion and 

exaggeration by persons attempting to use the situation for personal or 

pressure-group advantage, turned out to be just one more in a continuing 

spectrum of industrial accidents. Far from demonstrating the dangers of 
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nuclear power it demonstrated the inbuilt safety capability of the plant 

where, in fact, no-one either inside or outside was hvrt in any way. 

Lessons will certainly be learned froa it and can be expected to iaprove 

the already excellent safety record of the nuclear industry still further. 

But lessons oust be learned urgently on the social and psychological side 

too. How to »prove media coverage of such events to avoid unnecessary 

fear and panic, how to provide factual official information to concerned 

persons to inspire confidence and so establish the morale needed to handle 

difficult situations, and how to control the activities of some commen

tators and pressure groups aimed at inducing the maximum irrational fear 

and panic in the community. 

In NSW, recently, an unfounded rumour was started that a certain 

Building Society was in trouble. This led to a run on the Society -

people trying to get their money back before it "collapsed" - with the 

danger that these very acts could themselves weaken the finances of the 

Society to the point where it would have to close its doors. The State 

Government had to step in before the totally unnecessary panic was quelled 

and everything returned to normal again. 

Something similar happened at Harrisburg and was reflected all around 

the world. 


