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BNES CONFERENCE

THE ENVIRONMENTAL
IMPACT OF NUCLEAR POWER

The public debate on the acceptability of nuclear
power has been characterised by many misconcep-
tions and distortions of the scale and nature of its
possible effects. The British Nuclear Energy
Society, supported by the UKAEA, set out at a
conference in London in April to review the scien-
tific and technical facts, to assist ““all concerned
with the rational and balanced assessment of the
impact of nuclear power on the environment.”
James Daglish reports

Mr Norman Lamont, Under-Secretary of State for Energy, in
his opening address made one criticism of the agenda of the
conference: there was nothing about the benefits of nuclear
power [see box]. " Yet the benefits of nuclear power are real;
nuclear power is indeed a friend of the earth,” he said. "I
wonder whether you might not have turned the theme of the
conference the other way round and talked about the impact
of environmentalism on nuclear power. That is a subject
which has not always in all countries had beneficial results. . . .

"The debate on nuclear power is going to go on. It must be
based on scientific evidence; it must be based on facts; it
must be a debate which takes place with the industry
vigorously putting forward its case in public. It is as a con-
tribution to that vital role that the industry has that |
particularly welcome this conference.’

The topics covered in the two days of the conference,
which attracted the better part of 200 delegates, ranged from
radiation protection philosophy and the radiation dose to the
population from nuclear industry effluents, through the en-
vironmental aspects of transporting radioactive materials, UK
disposal of solid radioactive waste into the Atlantic ocean
and its environmental impact, and the assessment of the en-
vironmental consequences of reactor accidents; to the com-
parative risks of different fuels in electricity generation, the
local impacts of nuclear power stations, and the nuclear fuel
cycle and proliferation, concluding with papers on a strategy
for the development of a UK radioactive waste management
scheme and the management of high level waste and its
environmental impact.

I will not here review each paper in detail: some covered
well-worn ground, and all are available in a volume of

Proceedings from the BNES. The fundamentals of radiation’

protection philosophy were spelled out in a presentation by

Pamela Bryant, of the National Radiological Protection

Board. To comply with radiation protection objectives and

principles, two fundamental but contrasting courses of action

in radioactive waste management were available:

© the containment of radionuclides in order to achieve the
required degree of isolation from the environment by
suitable storage of disposal methods; and

® dispersion and dilution of radionuclides through the
release of effluents into the environment.

The first course of action resulted in little or no radiation ex-

posure of the public as long as the isolation was maintained,

although it might result in exposure of future generations as a

consequence of the eventual release of activity to the en-

vironment. Almost all the activity in wastes generated in the
nuclear fuel cycle was currently isolated from the environ-
ment by storage until radioactive decay had reducéd the ac-
tivity to non-hazardous levels or pending the implementation
of disposal procedures. The second course of action could be
adopted when release of the radioactive waste would lead to
radiation exposure consistent with radiation and environ-
mental protection principles

The International Commission on Radiological Protection
had recommended a system of dose limitation resulting from
exposure to sources of radiation in its report No. 26, pub-
lished in 1977. This system could be summarised as:

® No practice shall be adopted unless its introduction pro-
duces a positive net benefit (justification of the practice);

® All exposures shall be kept as low as reasonably
achievable (the ALARA D"“:ce=, economic and social
factors being taken into account (optimisation of the
protection); and

s shall not exceed the
ropriate circumstances

® the dose equivalents to individu
limits recommended for the ap
(compliance with dose limits

o Q@

Thus, justification and optimisation were now as important as
compliance with dose limits
Miss Bryant recalled that the NRPB had expressed the view

in its first statement giving advice on standards of protection
that the system of dose limitation recommended by the ICRP
was a satisfactory basis for controlling the exposure of

persons to ionising radiation in workplaces and in the general
environment, though the Board considered that the detailed
recommendations and supporting argument and data called
for the interpretation of many specific points — particularly as
they related to various practical applications. The Board had
therefore published comments and views on these from time
to time.

How did the system work in practice? G.N. Kelly and M.J.
Clark of the NRPB reviewed the radiation exposure of the UK
population from nuclear industry effluents, drawing on two
recent studies undertaken by the Board to assess the radia-
tion exposure of the UK population resulting from routine
discharges of radionuclides by the industry. These studies
formed part of a broader and continuing review of the
exposure of the population from all sources of ionising radia-
tion, including artificial, technologically enhanced and
naturally occurring sources; the doses resulting from the
quantities of radionuclides discharged from nuclear installa-
tions were in general very small and the exposure of the
population, or of sub-groups within it, could rarely be deter-
mined by measurements. Extensive use was therefore made
of mathematical models which described the transfer of
activity through the environment to man.

The full paper contains considerable detail; here, it is
sufficient to reproduce the accompanying table, showing the
maximum individual or critical group dose from effluents from
each establishment in the UK as percentages of the
appropriate ICRP dose limit in 1978. Almost all the dose
estimates in the table were quoted as upper limits, owing to
the conservative assumptions adopted in their derivation: in
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reality the actual doses received were likely to be significantly
lower. In most cases the maximum individual or critical group
doses were small fractions of the dose limit, the exception
being liquid effluents from Windscale, where the average
critical group dose had been conservatively estimated as 26
per cent of the dose limit. Discharges of caesium-137 were
mainly responsible for this dose, which resulted from the con-
sumption of fish and shellfish caught in the vicinity of the
plant. Measures were currently being taken to reduce the
discharges of caesium-137 and other nuclides in liquid
effluents from Windscale, and the levels of caesium-137 in
airborne effluents. Both individual and collective doses from
this source in the future might therefore be significantly less
than those estimated for 1978.

Any estimate of the radiological impact of effluent
discharges from the nuclear industry in future must be un-
certain, and qualified accordingly. Given a number of
assumptions about the size and type of the future UK nuclear
programme, the authors concluded that the predicted collec-
tive dose from discharges in the year 2000 would not be
markedly different from that from discharges in 1978: the
absence of an increase in dose commensurate with the ex-
pected size of the nuclear programme at the turn of the cen-
tury was largely a consequence of reduced liquid discharges
of caesium-137, these being predominantly associated with
Magnox fuel reprocessing which was expected to have

ceased by that time.

The paper concluded by contrasting the collective dose
commitment from effluents discharged in 1978 with the
annual collective doses to the UK population from other
sources of exposure, as shown in the second table (over). The
collective dose from effluents could be seen to be a very small
fraction of that from other sources. Nevertheless, such a
comparison could not be used to conclude that these doses
were "'as low as reasonably achievable': the collective dose
was but one of the many parameters which needed to be con-
sidered in reaching judgments. The measures being taken to
reduce the discharges of some of the more significant radio-
nuclides discharged in 1978 were an illustration that com-
parisons with other sources of exposure must be confined to
giving a broad perspective.

Transport

J.C. Chicken, Head of Safety Services at the UKAEA Culham
Laboratory, E. Goldfinch (CEGB) and W.G. Milne (BNFL
Risley) discussed the environmental criteria that the transport
of radioactive materials had to satisfy in the UK, describing
the regulatory framework and the way requirements were
met.

The basic criteria were the IAEA Regulations for the Safe
Transport of Radioactive Materials (IAEA Safety Series No.
6, 1979), applied through a variety of international and UK
regulations and codes of practice.

Airborne Effluents

Establishment

Liquid Effluents

There were two primary aspects of con-
cern in examining the environmental
impact of transporting radioactive
materials: the accident-free situation,

% of ICRP Exposure % of ICRP Exposure and the effect of accidents.

Dose Limit® Pathway Dose Limit" Pathway _
- B Control of the environmental effects
was achieved through the control of
UKAEA package contents, of external radiation
AERE Harwell <1 Inhalations Very small — and of the leakage of package con-
<3 Ingestion: milk tents. [A full discussion of measures
DNPDE Dounreay <6 Ingestion: milk <1 External — taken to ensure the safe transport of
<02 External salmon nets radioactive materials appeared in ATOM
and sludges No. 270, April 1979—available as a
AEE Winfrith <4 Ingestion <0:2 Ingestion: reprint.] The authors concluded that
< External Shellfish over the past 20 years the transport of
I - SR radioactive material had been carried
out with care and responsibility, and
BNFL had not endangered public health. This
Capenhurst Very small Very small o finding, th(_ay sand.l endorsed the view
Springfields Very small < 20 External — River that compliance with the |IAEA regula-
banks " tions had given the public adequate
Windscale & Calder <2 Inhalation 26 Ingestion: fish protection, and there was no reason to
<45 Ingestion and shellfish doubt that it would continue to do so.
S8 External e E’“edma' : In the discussion following this paper
. Shamen Mr Goldfinch noted that the public

Chapelcross <1 Ingestion <1 - . .
<06 Exiernal came into contact with two aspects of
radioactive materials transport: that of
e e e radiopharmaceuticals, and that of
CEGB/SSEB nuclear fuel. The transport of
Power Stations <01 | ion: o radiopharmaceuticals would clearly
< 30 Enx?zf:;n ik w2 Igestior: Tish increase over the next 20 or 30 years,

but the rate of increase in nuclear fuel

al See text: the dose limits in some cases refer to those recommended in ICRP Publication 9 and in

others in Publication 26
b) Major contribution from Windscale rather than Springfields discharges.

¢ Levels of activity in the local environment commensurate with Windscale discharges.
d) Includes only the dose from effluents; at some stations direct irradiation from the reactors is the

major contributor to the maximum individual dose

Table 1.
discharged in 1978

Maximum individual or critical group doses from effluents

movements would depend very much
on the reactor type used in the future
nuclear programme. If the reactors
were predominantly PWRs nuclear fuel
transport would not increase
significantly, because the fuel flasks
used for PWR fuel transport contained *
more than the relatively small quantity
accommodated in flasks used for

Magnox fuel transport.
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Sea disposal

Dr N.T. Mitchell and Dr J.G. Shepherd, of the Ministry of
Agriculture, Fisheries and Food, Lowestoft, looked next at
the UK disposal of solid radioactive waste into the Atlantic
Ocean and its environmental impact. The authors recalled that
packaged low-level solid radioactive wastes were first dis-
posed of from the UK into the deep waters of the north-east
Atlantic in 1949. Further use was made of this procedure in
1951 and in subsequent years, and it became ultimately an
annual operation. Except for isolated instances in 1960 and
1962, when some Belgian waste had been included in other-
wise solely UK consignments, other European countries had
not begun to use the ocean disposal route for solid wastes
until 1967, when the first experimental collaborative exercise
organised by the Nuclear Energy Agency of the OECD took
place. Joint disposal operations became an annual under-
taking from 1971, although member states had reverted to
taking a greater individual responsibility from 1977 to conform
to the Convention on the Prevention of Marine Pollution by
Dumping of Wastes and Other Matter (the London Dumping
Convention, or LDC).

All kinds of radioactive waste were potential candidates for
sea disposal provided that they satisfied the terms of the LDC
in respect of both their radioactive and their non-radioactive
content. Waste disposed of by the UK in recent years had
come from a variety of sources, mostly from the nuclear in-
dustry —R&D establishments, reprocessing facilities and
nuclear power stations—and radioisotope production. The
sea disposal route also served smaller users of radioactive
materials.

Current UK practice was to produce waste in a limited
range of package sizes, all of them drum shaped (a steel drum
was usually the outer container) and using a small range of
methods of fabrication. The fundamental principles under-
lying package design, manufacture and other aspects of
disposal, were those normal to good radiological protection
practice, including strength, shielding, density, sealing and
containment. Special restrictions were applied to buoyant
materials and liquids: buoyant materials were allowed but
only if they had been so conditioned that either their return to
the surface was precluded or, on return, they would neither
constitute a radiation hazard nor interfere with the legitimate
use of the sea. Liquids must be either solidified or absorbed in
a solid substrate.

The aim had been to produce packages which, as a
minimum, would reach the sea bed intact. In so doing, it was
very likely that containment would extend longer than this. It
was considered that this requirement honoured the basic
principle of the ICRP, ensuring that doses to the public were
kept as low as was reasonably achievable.

The radiological assessment of sea disposal posed a
number of complex and difficult problems, particularly if the
objective was to make accurate (rather than pessimistic)
estimates of population radiation exposure. The principal
reason for this was that concentrations of radioactivity
attributable to the waste in relevant materials such as
foodstuffs were too low to permit direct measurement, so
that conventional monitoring procedures were of no direct
use. This was largely a reflection of the quantity of radio-
activity involved relative to the scale of the receiving environ-
ment, together with factors such as the timescale of return of
activity to man after it had escaped from the packages.

The answer to the problem lay in the use of mathematical
modelling techniques. By making a series of simplifying but
intentionally conservative assumptions it became easier to
make dose estimates, although these were therefore upper
limit values rather than the accurate values which would be
preferable. Nevertheless, they did provide a basis for
regulatory authorities to decide whether authorisation for a
proposed disposal could be granted.

Annual collective effective
dose equivalent to the
UK population (man Sv)

Source

Natural background® 104 000
Medical irradiation 28 000
Fallout 560
Miscellaneous sources 450
Occupational exposure 500
Total 134 000
Effluents from the civil

nuclear programme in

1978 160°'

a1 Including exposure to radon daughters

v Collective dose commitment equated with the annual collective dose

Table 2. Comparison with other sources of exposure

It could be concluded that doses from current practice
would not reach as much as 1-5 per cent of the ICRP recom-
mended dose limits. The radiological impact of current UK
solid waste disposal to the sea was therefore very small. In
future, it was likely that more attention would have to be
turned to unpackaged waste, for such intractable items as
the heat exchangers from decommissioned nuclear power
stations and other similar large plant. Whatever the form or
quantity of the waste proposed for dumping in the future
evaluation of its radiological impact would be necessary.

Dr Mitchell acknowledged in the discussion following this
paper that there were those who did not want the sea used
for disposal of radioactive wastes at all. If they were to adopt
that view, “‘you must put the waste somewhere else.”’

“l know of no material which is so toxic that we cannot
allow some small rate of release of that material into the en-
vironment,” Dr Mitchell said. “The problem stems largely
from emotive fears about radioactivity in itself. . . . [In con-
sidering sea disposal] one can’t say as exactly as one can
with a river or a small part of the coast exactly what will
happen; this | think feeds fear and fear feeds emotion. But
philosophy is not my subject, and | think | had better stop.””

Reactor accidents

Thus far the conference had been considering the operations
of the industry day to day. J.R. Beattie, of the UKAEA Safety
and Reliability Directorate, turned next to consider the effects
of reactor accidents. Nuclear power reactors were well-
established in the UK, he said; no serious incident having any
environmental consequences had ever occurred, because of
the extraordinary measures taken in design, construction and
operation and in safety supervision and licensing procedures.

“The nuclear industry has spared no reasonable expense to
ensure that accidents do not happen; nevertheless, scenarios
for such accidents have been envisaged and thoroughly in-
vestigated, since it is acknowledged that accidents causing
significant radioactive environmental impact could be realised
with a very low probability as a result of a highly unlikely com-
bination of what are individually highly unlikely events in the
reactor system."’

Certain human activities were attended by a high degree of
risk that something would go badly wrong, resulting in
damage, injury or death as a consequence: no human activity
could be free from the risk of injurious consequences arising
from error ot malfunction of some kind. So if anything worth-
while was to be accomplished some degree of risk must be
accepted.
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“To determine the acceptability of a risk one has to com-
pare it with other risks in life,”" said Mr Beattie. “'To try to put
this item in focus | will select from some figures of everyday
risk covering various multiple fatality accidents in the United
States: passenger aircraft crashes leading to multiple
fatalities. There is a passenger aircraft crash that kills about
100 passengers on average once a year. Yet curiously enough
this does not seem to diminish the popularity of air travel. . . .
I can only conclude that what is acceptable to the community
seems to depend on more than mere numbers. The worst
reactor accident might kill 100 people once in 10 million years.
Perceived risk for some people seems to differ widely from
the assessed risk, calculated and stated in numerical fashion.
| can’t tell you why: | wish | could.”

Mr Beattie concluded: "“Perhaps through a continued pro-
cess of learning about the realities of nuclear power, and
through time, a more rational view may be taken of nuclear
power by most people and the perceived risk will become
equal at least to the real or calculated risk: if the calculated
risk /s the real risk, which | cannot say."

Professor G.R. Bainbridge, of the Department of Energy
Studies at the University of Newecastle upon Tyne, next
morning presented a paper reminding delegates that other
energy industries had similar “environmental’’ problems.
“Caveats and conditions, doubts and uncertainties, keep
entering assessments of comparative risks of different fuels in
electricity generation,”” he wrote. "'Establishing the terms of
reference, the ground rules, for such exercises can be a major
difficulty. There are gaps to be filled in methods and data,
there are limitations to be understood.

“The risks from electricity generation are small for all fuel
types compared with those experienced in many other fields
of human activity. Claims may be made that between coal, oll
and nuclear types of electricity generation, when taking into
account the whole of the associated activities from extraction
of fuels through transport, fuel processing and power station
operations to waste disposal, there are numerical differences
in the level of risks. They are however small differences
between small numbers, and the whole argument can be
demolished by a single accident of lesser magnitude than
many which have been experienced in similar industrial ac-
tivities in earlier days. It would be a brave forecaster who
would say such an accident could never happen again.
When, however, the normal total risk is a small one, as it i1s
for the electricity generating systems irrespective of fuel type
in Britain, the benefits from electricity are such that the
prospect of very low probability larger accidents can be
accepted.”’

To give perspective to his conclusion, Prof. Bainbridge
pointed out that the risks which loomed large in news
headlines were the “world defeating killers”': earthquakes,
floods, famine, plague; man-made disasters such as water
storage dams which burst, jumbo jet aircraft which lost
engines or collided, hotel fires, chemical plant explosions. Yet
one of the largest electricity generating systems in Europe,
that of the UK, scarcely figured in the major risk charts: it had
a capacity of 75 gigawatts at about 250 power stations, con-
verting at present coal, residual fuel oil, uranium, water
power, diesel and gas to more than 25 x 10" kilowatt-hours of
electricity each year.

Proliferation

John Collier, Director of Technical Studies at AERE Harwell,
drew attention to an “environmental impact’’ of the nuclear
fuel cycle not often considered in the context of a conference
such as this: that of the proliferation of nuclear weapons, and
concluded that all civil nuclear fuel cycles carried some risk of
misuse, albeit small. His conclusion was coupled with the
view that any country with the capability to build and operate
a series of nuclear power facilities on a commercial scale

would also have the capability to construct the rather less
complex facilities needed to prepare fissile materials for
nuclear weapons. In this situation the only real barrier to pro-
liferation was the commitment of the government of that
country to the principles of non-proliferation.

"Proliferation is a political and not primarily a technical
problem,”" said Mr Collier. "'Civil fuel cycles are not attractive
routes to nuclear weapons, but if they do exist in a country
they can be misused. All civil fuel cycles carry some risk;
none is inherently better than any other, given their present
state of development. Technical fixes are not effective on
their own, although they can make a contribution; existing
institutions like the IAEA and the NPT have been successful to
date and are the preferred foundation on which to build for
the future.”

Mr Collier was asked in the discussion which followed his
paper “What about terrorists?”’ "When we talk about pro-
liferation we are talking about proliferation by governments,"
he replied. “If we are talking about the activities of terrorist
organisations | refer to that as theft. Governments can do
many things terrorist organisations cannot: in respect of theft
or terrorist activity there is no doubt that technical fixes of the
type | mentioned will be exceptionally effective. The question
Is to what extent should those be applied when they have
disadvantages from the civil nuclear fuel cycle point of
view —costs, operator dose and so on—just to combat that
particular threat.”

Mr F.J.L. Bindon, a CEGB shift manager, urged that "the
UK should not embark upon any unilateral disarmament pro-
gramme, neither should the western alliance embark on any
multilateral disarmament programme; because only by re-
maining very, very strong in nuclear weaponry are we going
to be able to make sure our civilisation will stretch forward
into the 21st century.” Mr Collier refused comment: but he
reminded the conference that the NPT did require nuclear
weapon states to cease the arms race, and ultimately to
disarm. "'That is what we have signed.”’

Waste management

The last two papers of the conference were on the manage-
ment of radioactive waste, the first by Dr Alan Duncan of the
Department of the Environment and the second by P.A.H.
Saunders, of the Nuclear Environment Branch at AERE
Harwell.

Drums of low-active waste being loaded for sea
disposal
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Dr Duncan recalled that the Royal Commission on En-
vironmental Pollution had recommended in its sixth report
(September 1976) that the responsibility for developing the
strategy to deal with radioactive wastes should lie with the
Government -department concerned with the protection of
the environment, rather than with that responsible for
developing and promoting nuclear power. The Government
had accepted that an overall long-term strategy was needed,
and that the Secretary of State for the Environment together
with the Secretaries of State for Scotland and for Wales,
should be responsible for radioactive waste management
policy. The main elements of this responsibility were:

® to ensure that creation of wastes from nuclear activity was
minimised;

® 1o ensure that waste management problems were dealt
with before any large nuclear programme was undertaken;

year 2000; the identification of options for the managément
of all wastes with preliminary analysis of the technical
feasibility, radiological detriment and costs; the identification
of roles and responsibilities in respect of the development and

implementation of the technical system; and the specification
of a programme of activities and decisions leading to the
establishment of the necessary range of disposal routes.

The first two components were currently being carried out
with the assistance of waste producers, contractors, the
Nuclear Installations Inspectorate and the NRPB: and the
third and fourth had been undertaken by the Department of
the Environment, said Dr Duncan.

A number of decisions had to be made, in respect of the
disposal of low level wastes, other non-heat generating
wastes, and heat generating wastes —the highly active
liqguid wastes arising from spent fuel reprocessing. The

disposal routes for this waste were currently being re-

® 10 ensure that the handling and treatment of waste was
carried out with due regard to environmental considera-

tions;

® to secure the programmed disposal of waste accumulated

at nuclear sites;

® 10 ensure that there is adequate research and development

on methods of disposal; and

® to secure the disposal of waste in appropriate ways, at
appropriate times and in appropriate places.

The Department of the Environment had concentrated initially

on four major components: the preparation of a detailed inven-

searched

emplacement on or

emplacement in a deep geological formation, or
under the bed of the deep ocean.

In the UK, the timescale for the disposal of these heat

were those assoc
non-heat genera
Major decisions ¢

tory of UK waste accumulations and ansings projected to the address.

Heel of the industry

generating wastes was long, and the more pressing problems
sted with providing disposal facilities for the

wastes, including low level wastes.
cerning the design and construction of
facilities for such wast
next ten years, witt

Peter Saunders, ir

would have to be taken within the

the first in about two years’ time.

nis paper, made the principal point that
waste disposal need no longer be thought of as the Achilles
as Mr Lamont had said in his opening

The nuclear debate

The conference reported here was
opened by Mr Norman Lamont,
Under-Secretary of State for Energy,
who noted that the range of subjects
to be dealt with covered every con-
ceivable topic of interest in the
nuclear debate.

“It is very important that the
nuclear industry should continue to
win that debate,”’ he said. "I say ‘con-
tinue to win’ because | believe that so
far the nuclear industry has been win-
ning the debate; but the argument is
going to continue and intensify, and
the public are going to demand more
and more efforts to explain why
nuclear power is environmentally ac-
ceptable, and that it is economic, safe
and under good, competent manage-
ment.

"“This Government, as | hope you
will agree, has made quite clear its
strong commitment to nuclear power,
and | can assure you it will continue to
do that. But, as | have learned,
Ministerial statements and Govern-
ment information are only a very small
factor in maintaining public accep-
tability. The key and most important
factor is in the hands of the industry,
and that has a good track record on
safety.

“Another important factor in the
debate is education, education in the
facts of nuclear power. The degree of
ignorance in this country about

nuclear power is disturbing. Thereis a
lot of mis-information that is being
disseminated, and | am sorry to say,
believed. | know the industry is work-
ing hard to counter this, and | should
particularly like to mention that a large
number of people in the industry give
up their time in talks . . . | know that is
making a very considerable impact.

“There are two particular aspects
of the presentation of the debate that
do bother me. The first is the problem
of providing a quick response when
sometimes wild allegations are made,
sometimes of a pseudo-scientific
kind. Members of the public are
always impressed by articles by
people with lots of initials or people
who say they studied physics or were
at MIT; and sometimes the most
scandalous allegations are made
under a cloak of pseudo-
respectability.

“I know it is very difficult in these
instances to get a quick response out,
but | would like to emphasise | know
how quickly, on the basis of one
article in a quarterly magazine a
bowdlerised version of it can circulate
and enter the mythology quickly. So
one needs a quick response.

““We have to put the argumentsin a
way in which the public understand
them. There is a further way in which
both the Government and the in-
dustry can increase public confidence
in nuclear power, and that is by open-
ness in reporting incidents and

decision-making. | know that
sometimes the Government’s deter-
mination to hold to that principle —
and we do intend to hold to it—
causes some resentment in the in-
dustry. | have heard people say that in
nuclear sites they are compelled to
report to the Government the
equivalent of knocking over a can of
oil by a workman. | know people feel
the burden is onerous and sometimes
unnecessary; but | believe this is an
important factor in maintaining public
confidence. It is good that there has
been such openness; the publication
of all reported incidents by the Health
and Safety Executive every quarter
does | believe expose the industry to
publicity which no doubt they would
rather be without, but it does show
how safe nuclear power is. The track
record speaks for itself.

“The holding of public inquiries as
we are going to do on the PWR is
another aspect of our determination
that there should be an open debate in
this country. | am convinced that this
combined effort by Government and
the industry to win public accept-
ability has been one of the reasons
why opposition to nuclear power in
this country has been largely non-
violent, and has been on a much
smaller scale than in other countries.
Other countries have not been nearly
so fortunate; there has been violence,
even terrorism, in the anti-nuclear
campaign in France, Germany and
Spain. It is no coincidence that in this
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The need to consider now the options for the ultimate
disposal of high level wastes had arisen because of the
perception of the long-term nature of the residual hazard this
waste presented, and the worry that proper supervision of the
waste could not be guaranteed for a sufficient length of time,
he said; but it was ironic that such worries should be ex-
pressed in the case of high level radioactive waste, and
seldom so strongly when thinking about wastes such as those
containing arsenic and the like.

The choice between the various disposal options could
only be made when current national and international
research programmes were complete, and when detailed
safety assessments of the various options had been carried
out, said Mr Saunders. Even when the information on which
a choice could be made was available, a choice need not be
made immediately: it had been shown that storage was safe,
and the longer the wastes were held in store the easier it
became to design a safe repository as their heat production
decayed. ""One can readily envisage a period of at least 50 to
100 years before any final disposal is carried out, if indeed
future generations decide that such an action is necessary.

"“The stages of high level wasie management preceding
final disposal —high level liquid storage, vitrification and
storage of the vitrified blocks — can be carried out safely and
with no significant impact on the environment or on public
health. There appear to be no major technical problems in
carrying out these stages. While much detailed work on the
disposal option remains to be done, the remaining uncer-
tainties are not such as to affect the conclusion that disposal
can be carried out without undue risk to man or to the

environment.”’

Professor J.H. Fremlin, emeritus professor in the Depart-
ment of Physics at the University of Birmingham, suggested
that the industry might make more use in its public
statements of the experimental evidence afforded by the
“natural reactor’”’ at Oklo, in Gabon: fission products had
stayed where they had been created. | think there is a
danger that if you talk about the rates at which activity might
[return to man’s environment] people think you believe this,
against the experimental observations that it won't,"”" he said.

O. llari, deputy head of Radiation Protection and Waste
Management at the OECD, Paris, remembered participating
in many discussions in which opponents of the industry had
thrown about statements such as ""one gramme of plutonium
could kill a million people.” He continued: "I would like to
suggest we need to use the same type of concept to
demonstrate that certain things are not dangerous: to say in
other words that a million cubic metres of granite or whatever
contains so much radioactivity that it could kill so many
people . . . The point in both cases is that one should not
forget concepts such as the biological availability of things.
The fact that certain things are here or there is not meaningful
if you do not attach to it other factors so that you can arrive at
a real risk to man.” Mr Saunders agreed that parallels with
natural activity or naturally toxic substances should be used
to put the radioactive waste management problem into
perspective, and to counter misleading statements. Certainly,
pathway analyses and analyses of biological consequences of
any escape of activity would have to be undertaken before any
decisions were taken on disposal routes. O

country the threshold of violence has
not been crossed, and we must do
everything possible to keep it that
way."”

When we considered the environ-
mental impact of nuclear power we
should not under-estimate the prob-
lems, said Mr Lamont, but we should
keep them in perspective. Standards
of environmental acceptability had
risen steadily over the years, and
would continue to rise. We no longer
regarded massive pollution from coal
acceptable; it was inevitable that
nuclear power should meet very exac-
ting standards, but they must also
strike a balance between environ-
mental demands and other costs to
society. They must above all keep in
perspective the risks from nuclear in-
stallations and those resulting from
the operation of other plants. “It is no
part of the case for nuclear power of
course to knock other industries, but
the nuclear industry does have the
right to be judged by the same stan-
dards of risk as other industrial
hazards; and that is precisely where
the difficulty begins, because
although the risks from nuclear
energy are very low the consequences
in some circumstances could be very
serious. Hence, the paramount impor-
tance of safety in operation and total
management of radioactive wastes."

The degree of regulation to which
the nuclear industry was subject was
higher than in any other industry, but
regulation and inspection was not at

the end of the day what nuclear safety
depended on. The responsibility for
safety and for effective waste
management lay on the operator. The
interaction between operators and the
regulatory bodies led to high stan-
dards of design of nuclear plant, and
in its operation. The same principle
applied equally to radioactive waste
management.

“It is often alleged that waste
management is the Achilles heel of
the nuclear industry,” said Mr
Lamont. “There may have been a
time when that was true, but | don’t
believe that it is true any longer. In
fact, | think we have taken very con-
siderable steps to solve the technical
problems of waste management.
What we have not done of course is to
make the political decision, precisely
where waste should be stored on a
long-term basis. But the importance
of this step is recognised by all the
nuclear countries. A tremendous
amount of research and development
is being done both by Government
and by the nuclear industries.”

There had been some criticism of
the dumping of low-level and some in-
termediate level waste at sea. “I
regard this criticism as quite un-
justified,” said Mr Lamont. | know
that great care is taken both as
regards the characteristics of the
waste and the selection of sites. The
practice is wholly in accordance with
international regulations under the
London Dumping Convention. | am

confident that the results of inter-
national research that is currently
being done will support the position of
the UK's policy, and we will certainly
in Government endeavour to see that
this disposal route remains open.”

Mr Lamont had ‘“‘one slight
criticism” of the agenda of the con-
ference: there was nothing about the
benefits of nuclear power. ““Yet the
benefits of nuclear power are real:
nuclear power is indeed a friend of the
earth,” he said. “| wonder whether
you might not have turned the theme
of the conference the other way
round and talked about the impact of
environmentalism on nuclear power.
This is a subject which has not always
in all countries had beneficial results.
Nuclear power has the right to be
judged by common standards with
the rest of industry. But opponents of
nuclear power single it out.
Sometimes | wonder whether it is
because they think nuclear power
epitomises the industrial society they
so dislike. The benefits are ignored,
and the environmental impact is much
misrepresented.

“The debate on nuclear power is
going to go on. It must be based on
scientific evidence; it must be based
on facts; it must be a debate which
takes place with the industry
vigorously putting forward its case in
public. It is as a contribution to that
vital role that the industry has
that | particularly welcome this
conference.”

Atom 297 July 1981

Page 179







