CONFIDENTIAL

/\¥V4\u

DEPARTMENT OF THE ENVIRONMENT
2 MARSHAM STREET

LONDON SW1P 3EB

01-212 3434

MINISTER FOR LOCAL GOVERNMENT AND ENVIRONMENTAL SERVICES
Prae. Minsies .

25 June 1982 Jou may vk &
glonca ar o attxhed . lha

Cuk ¢ N ARRL ogakr e ok posud
proposol . The pracpak Rabue v+ RjeSTan
a, %E- &QWc%&w\ w\QR Q%G\)\ ComamaussSiei |
an AquNEi%v$ Muhon v & Nudeay Wask,

MDD VA by fo campasax Poin e

RADIOACTIVE WASTE MANAGEMENT: WHITE PAPER +V4,;MLMJSC¥5 3 <F§

As ycu know we have a longstanding commitmert to produce
a White Paper on radioactive waste management. Specific mention
was made of this wh ecision to discontinue to research drilling
programme for high-level wastes was announced last December. It
is an important background document for the Sizewell inquiry,
and ought to be available when the inquiry formally opens, in a
prelimirary session, on 26 July. All the more so because issues

over the availability of other documents have already led to
postponements of the inquiry.

I am enclosing the final draft of the White Paper. It
summarises the progress we have made in this field, sets out the
present position and priorities, and describes the next steps.

In particular it gives our endQrsement (paras 57-62) to the
setting up of a Radioactive Waste Management Executive by the
nuclear industry and the generating boards. In that respect it
is theoTtcome of discussions over the last year: I am still
involved in a concluding exchange of letters with Sir Walter
Marshall, but that will affect the drafting only very marginally,
il 8t 8l

The White Paper has been prepared in close collaboration with
your own officials,with the Scottish and Welsh Offices (because
the Environment Secretaries of State have a joint responsibility
in this field), and with other government Departments and
official bodies concerned. The Radioactive Waste Management
Advisory Committee are satisfied with the contents and welcome
the setting up of the new executive organisation.

In order to meet the timetable mentioned above, I should

like to have confirmation by 6 July that you and our other
colleagues are now content fOT the White Paper to be published,
subject to minor drafting amendments and considerable presentational
improvements to the two diagrams following paragraphs 5 and 7.

I am copying this letter, and the enclosure, to the members of
E, George Younger and Nicholas Edwards, and to Sir Robert Armstrong.

Yowrs  Staarthy,
Mo 8ol (prn Surdiny)

(pp) TOM KING
(approved by the Minister and signed
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RADIOACTIVE WASTE MANAGEMENT

WHITE PAPER: FINAL DRAFT

1. The responsibility for policy on management of all civil radioactive wastes,

whether from the generation of nuclear power or from other sources, lies with the

Secretary of State for the Environment, together with the Secretaries of State for
~

Scotland and Wales. This responsibility is exercised in close consultation with the
—
Secretary of State for Energy and other Ministers who have responsibilities for

radioactivity. The Secretary of State for Northern Ireland controls the use and

disposal of radioactive substances in Northern Ireland.

2. In response to the Sixth Report of the Royal Commission on Environmental
Pollution, a hhite Paper, Nuclear Power and the Environment, was published in
1977. It announced a number of steps to deal with the problems presented by wastes
from the nuclear industry and set out the position of the then Government. It was
contemplated that a further White Paper would be published when action under some
of these headings was further advanced. This White Paper sets out the present

situation, explains what has been done, and describes the next steps that need to

be taken by the Government and the nuclear industry.

It is in four sections:

i. paras 4-12 give a brief description of the nature of radioactive wastes,

their significance in relation to natural radioactivity, and the general

objectives of waste management;
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paras 13-26 describe what has been achieved, the role of the Radioactive
Waste Management Advisory Committee (RWMAC), the expansion of research,

and the conclusions from the review of existing controls;

iii. paras 27-50 describe the present position for each major category of

waste, including relevant current action and research, and also deal with

transport and decommissioning;

paras 51-69 identify what the next steps are. Research and development
must continue; shallow land burial and the carefully controlled disposal
—

of certain wastes to the sea will continue to play a role; and, for some
wastes, new disposal facilities are needed at an early date. For others,
the appropriate course of action at the moment is properly controlled
storage. New developments are also required in organisation. Throughout,
the public must be kept fully informed about what is being done, and
there must be proper scope for public discussion.

THE NATURE AND MANAGEMENT OF RADIOACTIVE WASTES

4, Many natural materials, including our own bodies, are slightly radiocactive. In

addition, almost any material can be made radioactive by a nuclear reactor or a

particle accelerator. Radioactive materials can be used beneficially in medicine,

industry, research and domestic products. They are also a by-product of the

generation of nuclear power. All these uses of radiocactive substances give rise to

residues which cannot be processed for reuse and therefore have to be disposed of.

These residues are radioactive wastes.
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5. It should be emphasised that the term 'radioactive wastes' covers materials

with a very wide range of levels of radiocactivity and of toxicity, from the

insignificant to those which require stringent and elaborate precautions. Figure 1

shows the level of radioactivity for some typical types of wastes. In framing

policy, it is convenient to use the following general categories:

low-level: those wastes with a low level of radioactivity (many of them
from sources other than the nuclear industry or the generating boards)
which can be safely disposed of by existing routes, the arrangements

depending on the particular level and type of radioactivity.

intermediate-level: the term often used for those wastes which at present

can be safely stored but for which disposal facilities are not at present

available and which do not fall within iii.

heat-generating: wastes in which the temperature may rise significantly

as a result of rapid radioactive decay, so that this factor has to be
taken into account in designing disposal facilities. In the UK these are
the highly active liquid residues arising from the first stage of the
reprocessing of spent reactor fuel. While they have a much higher level
of radioactivity, the total volume involved is considerably smaller than

for:either 4 or-ii,

6. A general description of the different types of radioactive waste, and the
scale on which they arise, was given in the report of an Expert Group appointed by
the Department of the Environment (DOE) with a membership drawn mainly from the

regulatory bodies, the nuclear industry and -the generating boards. In the case of

wastes fromnuclear power, DOE has compiled a more detailed inventory covering both
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existing wastes and those expected to be produced up to 2000. This inventory will
be extended beyond that date where appropriate, and is now being expanded to
include wastes resulting from the decommissioning of plant. Detailed surveys of
current discharges of waste and their impact have been published by the Environment
Departments and the Ministry of Agriculture, Fisheries and Food (MAFF), and data

will continue to be published annually.

Te One basic characteristic of radioactivity, which actually assists in waste
management, is that it decays over time. The rate of decay (which is expressed in
terms of "half-life") varies from one chemical element to another, and from isotope
to isotope of any given element. For many isotopes this is a rapid process.
However, there are some isotopes with half-lives measured in thousands of years
and, although that also means their activity is less concentrated, their relatively
long lives must be taken into account in the management of wastes containing such
isotopes. There are also considerable variations in toxicity between one

radioactive substance and another. Figure 2 shows how two measures of the hazard

represented by spent reactor fuel, the external radiation dose rate ‘and the hazard if

consumed or inhaled, ! decrease over time.

8. Techniques have been developed to detect and measure extremely low levels of
radioactivity and a great deal is known about the pathways of radioactive
substances in the environment. An estimated 78 per cent of the radiation received
by the population of the United Kingdom is from natural sources, and a further 21
per cent from medical uses. The amount received from all other uses is very small,
about 1 per cent, and the amount caused by the discharge of radioactive wastes to
the environment is only 0.l per cent of the total: Proposals to bury radioactive
wastes have to be viewed in the perspective of the very large amounts of

radioactivity already present'in the ground in the form of naturally-occurring

radioactive substances.
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9. The use of radioactive substances and the generation of nuclear power have for
a number of years been subject to comprehensive statutory controls in order to
protect the public. All disposals of radioactive wastes require the authorisation
of the appropriate Government Departments under the Radioactive Substances Acf
1960. The aim of Government policy is that the total contribution to radiation
exposure from radioactive wastes should remain very small, even though the use of
nuclear power increases. The aim is also that the radiation doses received by

individuals, which of course vary, must be kept well within acceptable limits.

10. The recommendations of the International Commission on Radiological Protection
(ICRP), an independent scientific body, are the internationally accepted standard
for the protection of radiation workers and members of the population who are
exposed to man-made radiation sources. In 1977 ICRP published a major review of its
recommendations and these provide the basis for a European Community Directive made
in 1980 under the Euratom Treaty which lays down basic safety standards for the
health and protection of workers and the general public against the dangers of
ionizing radiation. The requirements of the Directive are already largely met in
the UK by existing legislation. Implementation of these remaining Directive
provisiéns will be achieved by means of revised Ionising Radiations Regulations
which are prepared by the Health and Safety Executive under the Health and Safety
at Work etc Act 1974 and other legislative or administrative measures taken by the

Departments of Trade, Health and Social Security, and the Environment.

11. The Expert Group mentioned in paragraph 6 recommended in 1979 that the

objectives of radiocactive waste management in the UK should be based on the ICRP

system of dose limitation, as expanded and 1nterpnéted by the National Radiological

Protection Board (NRPB), who have the duty of providing the government with advice
on ICRP's recommendations and proﬁ%ed European .legislation. The government accepté

the objectives as formulated by the Expert Group, which are set out in full in the
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Annex,to this White Paper. Two essential %eatures of these objectives are that any
practice giving rise to radiation exposure must be justified in terms of its
overall net benefit to society; and that all exposures should be reduced to levels
which are as low as reasonably achievable, économic and social factors being taken
into account. The objectives will be kept under review in the light of advice from

RWMAC and NRPB.

12. The Government attach great importance to the safe and effective management of
radioactive wastes. As a result bf  research undertaken in this and other countries
over the last five years, there is no evidence of any major scientific problems and
the Government have concluded that it is feasible to manage. and dispose of all the
wastes currently envisaged in the UK, in acceptable ways.

There is an extensive body of existing knowledge about the

technology involved. In some respects this will have to be further refined and

developed, and the necessary work is in hand. The main task, however, is to

identify the most appropriate of the methods available to us for each category of

waste, and then ensure that this method is implemented according to an agreed

programme and in a way that meets the objectives for radiological protection.

ACTION SO FAR
13. As set out in the 1977 White Paper, the main elements in the responsibility of
the Environment Secretaries of State for the management of wastes from nuclear

power are to:

i. ensure that the creation of wastes from nuclear activity is minimised;

ii. ensure that waste management problems are dealt with before any large

nuclear programme 1is undertaken;
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ensure that the handling and treatment of wastes 1is carried out with due

regard to environmental considerations;

secure the programmed disposal of waste accumulated at nuclear sites;

ensure that there is adequate research and development on methods of

disposal;

secure the disposal of wastes in appropriate ways at appropriate times

and in appropriate places.
It was considered important that this responsibility should be given to government
Departments which have the primary function of safeguarding the environment and

that it should be independent of the responsibilities for promoting nuclear power.

l4. As noted in the 1977 White Paper, the Secretary of State for Defence remains

responsible for the management of radioactive wastes from the defence programme,

and the publication of information about these has to be restricted for security
reasons. However, there is close liaison between the Ministry of Defence (MOD) and
the relevant civil Departments in order to ensure that the standards applied within
MOD are at least as rigorous as those observed by civil organisations and that the
disposal of both kinds of wastes, taken together, is environmentally acceptable.
The amounts of radioactive wastes from the defence programme are in fact relatively
small, and the problems they pose are broadly similar to those posed by civil
wastes. Information about discharges to the environment from MOD establishments 1is

included in the published data.
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15. In research and other related matters DOE acts on behalf of the three
Secretaries of State, in close liaison with the Scottish and Welsh Offices and the
Department of the Environment for Northern Ireland, and in collaboration with

MAFF. It has recruited the necessary technical staff for that purpose, and the
Radiochemical Inspectorate (RCI) has been significantly strengthened. There are
equivalent inspectorates in Scotland, as part of HM Industrial Pollution
Inspectorate (HMIPI), and Northern Ireland, as part of the Alkali and Radiochemical

Inspectorate (ARCI).

16. The Radioactive Waste Management Advisory Committee, which was set up in
accordance with a recommendation of the Royal Commission provides advice on major
issues relating to the development‘and implementation of overall policy, and the
environmental aspects of the handling and treatment of wastes. The Committee is
made up predominantly of independent members with relevant backgrounds or
expertise, and also includes members from the nuclear industry, CEGB and the

relevant trade unions. It publishes annual reports.

17. Waste management is one of the factors to be taken into account in the design

of nuclear systems, and it is important that this should be done at a sufficiently
early stage. For this purpose, in England and Wales the RCI (in consultation with
MAFF) and in Scotland the HMIPI maintain close links with the Nuclear Installations
Inspectorate (NII) of the Health and Safety Executive (HSE) in order to be in a
position to assess, and give a view on, the waste management aspects of proposals
submitted to NII by nuclear site operators under the Nuclear Installation Act

1965. These close links also extend to the waste mgnagement implications of
proposed modifications to nuclear plant or its method of operation, and to
continuing work on the safety of the treatment and storage of wastes. Liaison on

these subjects includes MAFF as the Department jointly responsible with DOE for
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authorising discharges of wastes from nuclear sites in England. There is also
direct contact, as appropriate, between RWMAC and the Advisory Committee on the
Safety of Nuclear Installations (ACSNI), which gives independent advice to the

Health and Safety Commission and when appropriate to Ministers.

18. The Government have reviewed the adequacy of the research effort on waste
management and disposal, and the methods used for the control of this
programme. Adjusted to today's prices, the size of the DOE-funded programme has
increased from £5.0m in 1978/79 to £9.8m in 1982/83 and it has become the largest

At a time when economies have been necessary in
subject area in the DOE programme./ expenditure on a number ¢f other research programues,
this increase indicates clearly the importance the Government attach to their respons—
itilities in this field. The major topies for research are mentioned below. The
report of the initial review was published, and has recently been followed by a
detailed progress report, as part of the general policy of making the results from
the programme publicly available. The structure of the programme has also been

changed in order to relate it more closely to the policy objectives set out in para

13 above.

19. RWMAC is consulted each year about the proposals for the following year's
research programme, and also from time to time in more depth about particular areas
of the programme, although it is not practicable or appropriate to give it
executive functions. Consultation also takes place with the nuclear industry and
the generating boards in order to ensure that there is a proper relationship
between the various research programmes, avoiding unnecessary duplication or any
gaps. Broadly speaking, the DOE programme consists of research necessary for the
Department's functions and a certain amount of basic and generic research. Control
of basic and generic research carried out by the United Kingdom Atomic Energy
Authority (UKAEA) has been transferred to DOE and in these areas UKAEA now works
undercontract to DOE. DOE is also responsible, with MAFF, for initiating and

co-ordinating research on radioactivity in the environment and its pathways to man.
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20. Although much of the relevant expertise and facilities has traditionally lain
in the public sector, the Government have sought to increase the proportion of

research undertaken by the private sector, in the belief that this will bring about
long term benefits both for the continuing quality of the research and for Bfitish
industry. In 1981/82 nearly a third of the DOE programme (by value) was carried out

in the private sector.

21. The arrangements for monitoring radioactivity in the environment have been
reviewed. The report of this review concluded that there were no important gaps in
the arrangements and that the main objective of environmental monitoring were being

met. Some areas for improvement were identified and the necessary work is in hand.

22. The Environment Departments have set in hand, in consultation with the nuclear
industry, the generating boards and other organisations, the preparation of an
overall long-term strategy for the management of wastes, including those at present
stored at nuclear sites. Information for this purpose has been derived from the

inventory, mentioned in para 6 above, which will be kept under review. The research

programme includes studies designed to bring out relevant management options, and

also studies which will assist in formulating the criteria by which these options
will have to be assessed. A systems engineering study which is being carried out by
DOE will make it possible to take into account the implications of different
approaches to managing wastes, and to evaluate the radiological and financial costs
of alternative storage and/or disposal options for particular streams of waste. The
study will be‘continuously updated, as further information becomes available. The
conclusions from the initial work are taken into account in this White Paper.

23. The first set of criteria have now been produced by the Environment

Departments as guidance to the industry, and cover the packaging of wastes.
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24. One element in the responsibility placed on the Environment Secretaries of
State by the 1977 White Paper was to ensure that waste management problems are
dealt with before any large nuclear programme is undertaken. The Government
believe that appropriate solutions to the wastes problem are available with the
use of present science and technology, and work is directed towards refining and assessing
them. The expectation now i{s that nuclear capacity will grow at a much more
moderate rate than was envisaged in 1977. The types of facility which will be
needed for wastes already accumulated will also, broadly speaking, serve for future
wastes. Waste management is not therefore a barrier to the further development of

nuclear power as now foreseen.

25. 1In the long term the fast breeder reactor has the potential to provide a means
of obtaining power from the plutonium recovered from reprocessed spent fuel. The
Government's policy objective is to ensure that the UK has the ability to build
fast reactors when needed, although this is likely to be some years awaye. Any
decision to proceed with a commercial demonstration fast reactor would be subject

to a wide-ranging public inquiry.

26. A review of the arrangements for the control of all types of radioactive
wastes, by the Expert Group mentioned in para 6 above, was already in hand at the
time of the 1977 White Paper. The general conclusion which has been endorsed by
RWMAC, was that those disposal routes which already exist for radioactive wastes
are acceptable and should continue to be used, if necessary on an increasing
scale. The report pointed to the need to avoid over—elaborate arrangements not

required for radiological protection. At the same time, it identified a number of

points where the existing arrangements need to be extended or elaborated, and this

work is in hand. The relevant conclusions of the review have been reflected in a
revised Explanatory Memorandum to the Radioactive Substances Act 1960, which [has

now been] published.




CONFIDENTIAL

THE PRESENT POSITION

Heat-generating wastes

27. By far the largest part of the radioactivity with which we are concerned for
waste management purposes is contained in the heat-generating wastes and public

attention has focused on these. As already explained (para %(iii)), these wastes

are separated out in the course of reprocessing spent nuclear fuel. For magnox fuel
éfor which there is the additional factor that the fuel casing cOrrodes when stored
water)§ Brocessing programme has been operating since the early 1950'g and has dealt with

over 20,000 tonnes of fuel. Oxide fuel from the AGR
stations is being stored in ponds at Sellafield until the Thermal Oxide
Reprocessing Plant (THORP) is commissioned. The construction of this plant was
approved by the Government following the Windscale Public Inquiry in 1977 and it is

expected that it wil be completed by 1990.

28. Heat-generating wastes have been safely stored in cooled stainless steel

tanks at Seilafield for more than 25 years. The volumes involved are small:

1000m3, plus a rather smaller volume atlower concentration at Dounreay which results
from research and development on fast reactors. However storage in a solid form

is more cost-effective in respect of the protection required, and such a form is also
more suitable for eventual transport and disposal. Work is going ahead on the

design of a vitrification plant at Sellafield, which will convert the wastes from

the liquid form to glass blocks within metal containers, and which is expected

to come into operation in 1987. They will then be placed in a store of the

kind already in use at Marcoule in France.

29. In the case of these wastes, there are important advantages in being able to
delay operations to allow for radioactive decay. Thus for present power stations
the transport of spent fuel to Sellafield for reprocessing is not undertaken until
at least 90 days after it is removed from the reactor, and there is a further delay
before it is reprocessed. Vitrification, however, sh0u1d.take place as soon as

practicable after reprocessing in order to minimise the volumes of wastes held in
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liquid form. In the light of further work carried out since the 1977 White Paper, :
it is now envisaged that vitrified wastes will be stored at the surface for a
period of at least 50 years. By the end of that period, heat generation and
radiation will be much reduced because the shorter—lived radionuclides will have
decayed. This would greatly simplify disposal, although some heat will continue to
be generated as a result of the remaining radionuclides. But (as RWMAC have
emphasised) to say that there are technical advantages in deferring disposal is not

to say that storage is a substitute for disposal.

30. In leaving the decision on disposal to a future generation, we in the present
generation have a clear moral duty to formulate the options as we see them at
present, and to develop the supporting scientific and technical knowledge, so that
they will be better placed than we are to make the eventual choice. Moreover, it is
desirable to ensure as far as possible that the vitrified blocks produced are
compatible with the eventual management systems. This is to avoid the need for
repackaging and other operations at a later stage, which, as well as being
expensive, would involve contamination and exposure to radiation. Financial '
provision is being made in advance for the future costs of waste management, but it
is important to gain sufficient knowledge to ensure that the scale of this has been

correctly assessed.

3l. The practicable options for disposal are already clear in outline, and were
identified by'the Royal Commission: burial deep underground, or emplacement on or
under the ocean bed. There has.been extensive research in a number of countries
into geological disposal, and its feasibility has been established in principle.

DOE will be publishing a comprehensive review of the relevant studies. The UK

programme is now concentrating on checkihg the applicability of findings from other

countries to UK conditions. Research is continuing into the other disposal options
in order to bring knowledge about them to the same level. At the same time studies
are also taking place in order to determine what would be the maximum safe lifetime

(without major reconstruction) for various possible forms of store.
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32. Another approach which has been advocated is to convert the liquid wastes into

a solid material other than a glass. The work done on solidification processes and
products in other countries, and findings on the properties of the various types of
materials, are kept under reviewj but, élternative processes are not yet

available on a commercial scale. Meanwhile criticisms of the durability of the glasses
produced by vitrification have not been substantiated and RWMAC have confirmed that

it is right to proceed with the Vitrification Plant at Sellafield.

33. Another alternative would be the separation of the long-lived actinides (the
constituents of the waste that remain hazardous for longest) from the relatively
short-lived fission products, and destruction of those actinidcs/??ssion as a
result of irradiation in a reactor. Although technically possible, present
indications are that this would involve additional exposure of the workforce and be
very costly. It is not therefore a topic included in the UK research and
development é}ogramme. However, the UK has participated in a programme by the
International Atomic Energy Agency (IAEA) to assess this technique; we have

available the results of research funded by the European Community; and the UKAEA

is providing irradiation facilities for US research.

34. As reprocessing is currently undertaken on a commercial scale only by the UK
and France, BNFL have been able to acquire valuable additional business by
reprocessing spent fuel from other countries. All overseas contracts made since
1976 have included an option for BNFL to return the wastes from these operations to

the country of origin.

Intermediate—level wastes

35. The term "intermediate-level wastes" is used for convenience to cover a wide

variety of wastes produced by the nuclear industry and the generating boards, in

the form of sludges, fuel element cladding, ion exchange resins and various sorts
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of debris. While they generally have a much lower level of radioactivity than

heat—-generating wastes, some of it may be long-lived and the total volume involved

is much greater. At present there are 35,000m3 of such wastes and by the year

2000 the cumulative total will be about 70,000m3 , excluding any such wastes

that may arise from decommissioning of plant .

36. The lack of suitable disposal facilities for intermediate-—level wastes is the
ma jor current gap in waste management, and it is important that it should be
remedied. The types of wastes that can be accepted at any given facilify will
depend upon the details of the eventual design, and the packaging of the wastes,

and it is not therefore possible to say with certainty at this stage how many
facilities will be required. Work is now proceeding on the basis of bringing into
operation by the end of the decade facilities which should be able to accept a high
proportion of the wastes suitable for disposal. The probable forms are an engineer-

ed trench at a depth of about 20-3%0 metres, and a modified mine or purpose-built

cavity at greater depth.

37. 1In addition to the work now proceeding, field studies will be required before
detailed proposals for specific facilities can be drawn up. Before any development
requiring planning permission takes place the normal procedures, which include
provision for public inquiries, will apply. The construction and operation of a
storage and disposal facility will require a licence from NII as a nuclear site for
the purposes of the 1965 Act. Its use for disposals will require appropriate
authorisations under the 1960 Act. The question of who should be responsible for
promoting, constructing and operating such facilities is dealt with later in this

White Paper.
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Low-level wastes: solid

38. Disposals of low-level wastes take place in solid, liquid or gaseous form.
Solid wastes in this category come not only as miscellaneous rubbish from the
nuclear industry and the generating boards but also from a variety of medical,
research and industrial sources. Satisfactory disposal routes have already been
established for them, involving (according to the level and type of radioactivity,
and the origin) disposal with ordinary refuse, disposal at a landfill site subject
to certain specified precautions, burial on the site at which the wastes originate,
burial in a trench at a specially designated site, or disposal at sea. The activity
limits appropriate to each method are set out in the revised Explanatory Memorandum

to the 1960 Act.

39, The use of the sea for the disposal of solid wastes is controlled by an
international convention (The Convention on the Prevention of Marine Pollution by
Dumping of Wastes and Other Matter), and takes place under a consultation and

surveillance mechanism operated by the Nuclear Energy Agency (NEA) of the

Organisation for Economic Co-operation and Development (OECD). The present site

used for the purpose is about 500 miles south-west of Lands End: its use was last
reviewed in 1979 by the NEA, which concluded that it could safely continue to be

used until at least the next review in 1984.

40. There is at present only one site generally available to waste producers for
tranch burial: the site at Drigg in Cumbria owned and operated by BNFL. Following
the report of'the Expert Group, discussions have taken place with BNFL and CEGB
about methods of making more economical use of Drigg by processing waste to reduce
its volume. Incineration has proved technically and economically unsatisfactory in
this particular case, and the implications of compaction are now being examined.
The Government do not consider that there is any need at present to revise the

authorised limits for disposal at Drigg but the position will be kept under review.




CONFIDENTIAL

41. The Government have accepted the recommendation of the Expert Group that, in
view of the remote location of Drigg and the extent to which it will be required

for BNFL's own wastes, additional sites suitable for this type of waste burial

should be identified.

42, Where wastes are of lower activity, so thap they can safely be buried on an
ordinary landfill site, subject only to certain specified precautions, there is a
statutory duty on local authorities to accept such wastes on sites which they
provide. There are also a number of disposals of such wastes to privately owned
sites. In the latter cases the relevant government Department consults local
authorities and other relevant public authorities before issuing an authorisation
under the 1960 Act, although there is no statutory requirement to do so. The
Government believe that the private sector will continue to play a major role in

this aspect of radioactive waste management, but they do not propose at present to

follow the Expert Group's recommendation to extend the statutory obligation to

accept such wastes to private operators of licensed landfill sites.

ww—— ]iquid

43, The discharges into the sea from the Sellafield site of BNFL are monitored

and the pathways by which they may return to man are the subject of a continuing
research programme. Several authoritative and independent studies have confirmed
that exposures, to even the most highly exposed group, are well within the limits
recommended by the International Commission on Radiological Protection. In the
past, corrosion of spent magnox fuel elements awaiting reprocessing at Sellafield
has raised the concentration of caesium in the cooling ponds, and this increased
the amount discharged to sea. This problem is being successfully tackled: there has
already been a substantial reduction in caesium discharges and further improvements

will follow the commissioning next year of an ion exchange plant (SIXEP).
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44, After SIXEP comes into full operation, a new authorisation will be issued
setting new quantitative limits. Steps are meanwhile being taken to formalise
present practice by adding to the existing authorisation a further additional
requirement that discharges should not only be within the present limits but should
also be as low as is reasonably achievable (ALARA), where lower figures can be

attained. Both the quantitative limits and the application of the ALARA principle

follow internationally recognised practice.

45. Very much smaller quantities of radioactivity are discharged to the sea, rivers
and sewers from other nuclear sites, and also by other users of radioisotopes,

including hospitals, industrial premises and research organisations. Details of

the discharges from nuclear sites and their environmental impact are given in the

publications mentioned in para 6 above; all discharges are within the authorised

limits.

gaseous

Discharges to the atmosphere are of relatively minor importance . The existing

authorisations, which have in the past relied on a general requirement on the
operator to use the best practicable means to limit discharges, are at present being
amended to contain in addition numerical limits for the more radiologically

significant nuclides; new authorisations will automatically contain such limits.

47. The conclusions of the Expert Group and a recent NEA report do not point to any
present need for further national or international controls to limit the build-up in
the atmosphere of long-lived radionuclides, but the subject will be kept under

review.
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Decommissioning

48. One major source of wastes will eventually be the decommissioning of nuclear
plant. While some relatively small amounts of waste have already arisen from
decommissioning, it is expected to be at least ten years before the first nuclear
power stations operated by the generating boards start to go out of use.
Significant amounts of waste will not arise until decontamination or dismantling
takes place. The various options are being examined by the Government, the nuclear
industry and the generating boards. The Advisory Committee on the Safety of Nuclear
Installations (ACSNI) is considering the safety issues involved, and the waste

management issues are discussed in RWMAC's Third Annual Report. Decisions about the

timing of the various stages of decommissioning will be affected by the estimated

radiation exposures to the workforce, the relative economic costs and benefits, the
availability of resources, the radioactive inventory and its decay pattern, the
availability of disposal routes, the need to reuse buildings or space, and the
space required for the wastes arising compared with the space taken up by the
shut-down plant. These factors will have to be weighed carefully in order to
determine the right course of action in any particular case. Meanwhile the nuclear
industry and the generating boards are making financial provision for the costs of

decommissioning existing plant.

49. As already noted, the DOE inventory of wastes is being expanded to cover the
wastes expected to arise from decommissioning. The studies so far carried out in
this and other countries indicate that, apart from the bulk of some items, the
problems these wastes present will not be qualitatively different to those
presented by other forms of waste, although they strengthen the case for the
provision of additional disposal facilities. As and when information becomes
available, the wastes from decommissioning will be taken fully into account in

DOE's systems engineering studies and in the waste management strategy.




CONFIDENTIAL

Transport of wastes

50. Comprehensive internationally agreed safety standards for the transport of all
radioactive materials, including wastes, have existed for over twenty years and are

subject to regular review. In the UK the primary regulatory responsibilities in this

field are exercised by the Department of Transport. DOE's systems engilneering

studies will be extended to include the logistics of transporting wastes between the
sites at which they are produced and/or treated and possible disposal facilities, as
the costs involved will have to be taken into account in reaching decisions about

disposal and storage facilities.

THE NEXT STEPS

Research and development

51. The Government will continue to ensure that the necessary research and develop-
ment is carried out on methods of radioactive waste management. Close contact will
be maintained  with what is being done in other countries. The UK will continue to
play a full part in the work in this field of the European Community, the NEA and

the IAEA.

52. In the case of heat—generating wastes, work in other countries has shown that

geological disposal is, in principle, feasible and safe and we are still a long way
from the time when it would be sensible to take decisions about the provision of
disposal facilities. Research will continue in order to help determine eventually
which is the best option in terms of safety, environmental acceptability,
flexibility and costs, plus the requirements placed on future generations. This will
not, for the time being, require further fieldwork in the UK, but the Government
will follow closely work in other countries and, where appropriate, will join in
international collaborative projects on land disposal as well as ocean disposal. In
the meantime, the Government is confident that the methods of storage for

heat-generating wastes envisaged are safe and acceptable.
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Disposal facilities

53. There is no technical obstacle to the development of the disposal facilities

required for intermediate-level solid wastes. There are already accumulations of

such wastes at nuclear sites, and it is desirable to dispose of these as soon as

possible, and to avoid the creation of additional accumulations and the provision of
costly and extensive storage capacity. The objective is to have the new facilities
mentioned in para 36 above in operation soon. These facilities should be able to
cope with most types of intermediate-level solid wastes that already exist, plus
those that will be created by the further development of nuclear power on the scale

envisaged for the UK over the remaining years of this century.

54. For low-level solid wastes, subject to continuing international agreement, the

UK will continue to use sea disposal to the extent that this can be justified in
environmental terms. There is no reason to suppose that sea disposal as presently
practised has had, or will have, any damaging effect, and a continuing programme of
research and assessment is being undertaken. Because of the absence of measurable
effects assessment of the environmental impact has to be by means of modelling
techniques as a basis for estimating radiation dose. The NEA is co—ordinating an
international research programme to add to existing scientific knowledge about the
Atlantic disposal site and the UK is participating fully in this programme. In order
to make possible the optimum use of sea disposal, new packaging and transport
facilities will be required, and the necessary action is in hand. Other existing
disposal methods have proved satisfactory and will continue to be used. As already

noted, additional sites for trench burial will be identified in order to supplement

the existing site at Drigg.

55. Liquid discharges and discharges to the atmosphere will continue to be subject

to authorisation and monitoring by the Environment Departments (in the case of

nuclear sites in England, jointly with MAFF).
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Organisation and finance

56. The provision of further disposal facilities will require developments in the
present organisation. As with other industries, and in accordance with the polluter
pays principle, the cost of waste management measures (including the eventual costs
of decommissioning) must be met by the industry and reflected in its accounting

practiceslgnd this is accepted by the industry;7

57. The Royal Commission recommended that a Nuclear Waste Disposal Corporation
should be set up as an independent statutory body to develop and manage disposal
facilities. They had in mind primarily facilities for heat-generating waste, which
are not an immediate issue. Having taken the advice of RWMAC, the Government do not
consider that the creation of a new and separate body would represent the most
effective way of carrying out the tasks that lieimmediately ahead. Instead, they
have agreed that the component parts of the industry should, in co-operation, set up
aZEadioactive‘Waste Management Executivg7&n order to provide a mechanism by which
they can successfully fulfil their own responsibilities in this field and work
within a comprehensive plan for waste management. The Executive will consist of
senior representatives of BNFL, CEGB, UKAEA and the South of Scotland Electricity

Board (SSEB); and the UKAEA have agreed to provide, on a repayment basis, a small

staff based at Harwell.

58. The overall organisation for waste management will therefore have three
elements: Government, the nuclear industry and the generating boards, and the
private sector. At the Government level, the regulatory bodies (the authorising
Departments under the Radioactive Substances Act 1960 for the disposal of waste, the
NII under the Nuclear Installations Act 1965 for the licensing of nuclear sites and

the safety of on-site operations, and the Department of Transport for the safe

movement of materials) will ensure, by general oversight and the use of their
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statutory powers that high standards of waste management are maintained; that

" potential hazards are reduced to levels that are not only acceptable, but as low as
reasonably achievable; and that the public are fully safeguarded, both now and for
future generations. The regulatory bodies will also continue to commission basic and
generic research, and the research required for the purposes of their policy
objectives and regulatory functions. The Secretary.of State for the Environment,
together with the Secretaries of State for Scotland and Wales, will remain

responsible for the overall strategy for waste management.

59. The implementation of the strategy, im particular by the provision of treatment

and disposal facilities will fall to the nuclear industry and the generating boards,

acting through the new Executive. The costs in total are expected to be in the range
of £ 13 m over the next five years, and will be borne by the producers of the
wastes. These new arrangements will not derogate from the responsibilities of the
existing bodiés in the industry: they will retain their existing plant and
facilities, and in some cases may also provide new plant and facilities. But the
creation of the Executive will enable the bodies in the industry to arrive at a
common view and take common action, in particular through the promotion of schemes
which will benefit more than one body. In this way it will provide a means of

achieving at the practical level the objectives of the regulatory bodies in ensuring

on a continuing basis safety and the protection of the environment.

60. There is scope for a substantially increased role for the private sector in the

implementation of the strategy, as well as in research. The [Radioactive Waste

Management Executive] will be expected to use the private sector, wherever feasible,

for the design of facilities and plant and for the actual disposal operations,

subject of course to the full range of regulatory safeguards referred to above, and
whatever corresponding financial conditions may be appropriate. The construction of
new facilities and plant will in any case be largely contracted out to the private

sector.
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61. The’gdﬁerﬁment have discussed with the industry how the Executive will approaéh

A

its task. The Environment Departments will continue to develop a broad strategy for
the effective and environmentally acceptable management of wastes, against which the
industry's performance can be assessed. The Executive will develop comprehensive
plans for dealing with the various waste types, on the basis of a study of the
realistic options, and in consultation with the Environment Departments; and will
put forward specific proposals, which will be assessed against the strategy. In
order to keep Parliament and the public informed, the Executive will submit periodic
reports to the Environment Secretaries of State on work in hand by the industry and
future plans, and those will be published. They will also be considered by RWMAC,

and its views on them will be summarised in its own annual reportse.

62. The government have reviewed the effectiveness of the existing statutory
safeguards, mentioned above, in order to confirm their adequacy in the new
situation. Proposals for new facilities will also be subject to the normal planning
legislation, including the provision for a public inquiry. To the extent that the
safeguards rely on the requirements of the 1965 Act, which do not extend to sites
under the control of the UKAEA, the UKAEA have given an undertaking that they would
conform to similar procedures. If however future investigation shows that there is
need to extend statutory controls in order to give a more complete assurance that
wastes will be managed in a planned, safe and environmentally acceptable way, then

that will be done.

63. At present section 10 of the 1960 Act empowers the Environment Departments to
provide facilities for the disposal or accumulation of radioactive waste, or to
arrange for the provision of such facilities by other persons. In practice, to the
extent that specialised facilities have been necessary for waste producers outside
the nuclear industry and the generating boards, these have been provided (by
informal arrangement with DOE) by BNFL (at Drigg) and UKAEA (at Harwell, for sea
disposal). Facilities of this nature must continue to be available, but the legal
arrangements are being reviewed to place them on a more satisfactory basis for the

future.
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Storage of wastes

64. Where wastes have to be stored for strategic or other reasons, the Expert Group

recommended that the following basic principles should apply:

the storage facilities adequately contain the radioactivity associated

with the wastes

all stored wastes must be retrievable

the conditioning of wastes will generate other wastes, but these should be

minimised.

These principles are applied by the regulatory bodies, in particular by NII in

licensing waste stores: (a) and (b) are overriding principles, but the desirability

of minimising wastes (¢) must be weighed against other factors such as cost and the
limitation of workforce exposure. NII have made it clear that they will not
authorise the construction and use of waste stores if the torage of the wastes in
question would be contrary to the national waste management strategy. Storage prior
to disposal should be undertaken only where there is a specific technical or
radiological justification for it, as in the case of vitrified heat-generating

wastes (see para 29 above).

65. The Expert Group also noted that there are at present several different
procedures for controlling the storage of radioactive wastes, involving different
Acts and different bodies. They concluded that this had not led to any significant
gaps or overlaps in the system of control and that the overall responsibilities of
the Environment Secretaries of State should resolve any inconsistencies in practice
which might have arisen in the past. That is also the Government's view, subject to

which is said above about the possibility of amending legislation at a later date.
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Involving the Public

66. Radioactive waste is the source of much public concern. It is sometimes seen as
dangerous and intractable material which poses almost insuperable management
problems. This view is, in the Government's considered judgment, an exaggerated

one. Closer study of the question shows that, although problems and dangers are
certainly present, the problems are being resolved, and the dangers can be
eliminated, by the systematic application of known technology and sound common
sense. Policies to this end will not, however, be successful unless there is public

support based on a full and accurate assessment of the situation.

67. To provide the necessary basis for public support, the Government proposes to

do the following.

It will continue to make available full information about the amounts of waste

stored at civil nuclear sites. It will continue to publish full accounts of
monitoring, research and discharges to the environment. It will make readily
available information about its policies and the reasoning behind them. It will

ensure that its strategy, as it develops, is publicly available.

The machinery for achieving this will be published reports by the Departments
concerned, by RWMAC and by [RWME]. These will provide ample material for informed

public debate about the general issues of policy involved.

68. In addition, specific proposals to develop the land disposal facilities needed
for intermediate level wastes will require planning permission. There will thus be
provision for a public local inquiry at which such a proposal can be fully explained

and evaluated.
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69. For more than 30 years, the United Kingdom has been engaged in the development
of nuclear power for peaceful purposes and, over that time, has had an excellent
record of ensuring the safe management of the wastes that arise from its use. The

Government are convinced that we can continue to manage those wastes safely and

successfully in the future and that solutions to the problems of radioactive waste

management are available to us, as and when they are required. What is now needed is
effective action to develop these solutions and put them into practice at the

appropriate time in ways that will be publicly acceptable.

DOE /RWA

June 1982
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OBJECTIVES FOR RADIOACTIVE WASTE MANAGEMENT

The objectives for radioactive waste managements In the UK are as follows:

a. all practices giving rise to radioactive wastes must be justified, ie the

need for the practice must be established in terms of itsoverall benefit;

b. radiation exposure of individuals and the collective dose to the population
arising from radioactive wastes shall be reduced to levels which are as low as

reasonably achievable, economic and social factors being taken into account;

c. the average effective dose equivalent from all sources, excluding natural

background radiation and medical procedures, to representative members of a

critical group shall not exceed 5mSv (0.5 rem) in any one year.
The advice of NRPB is that the use of a limit of 5mSv in a year, combined with the
use of optimisation techniques to meet the second objective above, will in most
cases result in an average dose rate equivalent to a critical group of less than
lmSv a year of life-long whole body exposure from all sources of radiation. Hence
the lifetime whole body dose equivalent to an individual will not normally exceed
70mSv (7 rem). In some cases it may be necessary to pay particular attention to the

lifetime dose equivalent likely to be accumulated by representative individuals in

the critical group taking account of all the age-related factors affecting their

exposure.




