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Preface

This document is a compilation of three previously published reports. The
reports are divided by the yellow pages and are presented in chronological
order:

Discharges Working Group Interim Report - An initial report from the
Working Group to the Main Group on 25/26 November 1999 subsequently
published on 28/02/00.

First Update — a meeting report from the reconvened Discharges Working
Group that met on 31/10/00 to review their interim report in the light of the
UK Strategy for Radioactive Discharges Consultation Document and BNFLs
announcement on 23 May 2000 concerning closure of Magnox reactors.

Second Update - a meeting report from the reconvened Discharges
Working Group that met on 31/01/02 to review their work in the light of
developments over the past year, and to assess any evidence of the
Dialogue’s impact on BNFL.
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THE ENVIRONMENT COUNCIL

Foreword to I nterim Report of the
Discharges Working Group in the BNFL National Dialogue

Background to the I nterim Reports
Two sub-groups were set up within the BNFL National Dialogue: the Waste Working Group (WWG)
and the Discharges Working Group (DWG). The working groups included members from community
and environment interests, regulators, government departments, BNFL and its UK customers. The
terms of reference for the working groups were derived from the outputs of workshops involving a
much wider range of interested parties or “stakeholders’ in BNFL's activities - the “Main Group”.

Participation (by organisation or individuals) in either the overall dialogue or the working groups
must not be taken as an indication of support or disagreement with the dialogue itself , its outputs
or BNFL’ s activities.

The reports from both the WWG and the DWG must be read carefully. The working groups have been
very careful to outline where they agree and disagree and they have tried to be as explicit as possible.

These are interim reports, with both WWG and DWG indicating areas needing further work. Their
principle purpose is to inform the deliberations of the Main Group of stakeholders in the dialogue and
any related decisions or activities they might undertake. It is important to note that these are,
therefore, interim reports to the Main Group of stakeholders in the dialogue.

Nothing can or should be inferred from the reports about the views of Main Group stakeholders on
their contents, except where these views have been made explicit and appended to the reports.

Aim of the BNFL National Dialogue

The BNFL National Dialogue involves a wide range of organisations and individuals interested in or
concerned about nuclear issues. Its aim is to inform BNFL's decision-making process about the
improvement of their environmental performance in the context of their overall development. The
dialogue is open to national organisations and regional groups as well as well as expert and specialist
concerns. If you believe you are affected by the issues, think you can contribute or wish to participate
then please contact The Environment Council on 020 7632 0117.

History of the BNFL National Dialogue to date

After apreparatory period, alarge meeting of stakeholdersin the activities of BNFL was held

on 9" September 1998. This group identified and prioritised alist of issues and concerns that could be
addressed in further meetings. “Reprocessing” and “ Trust” headed the list of issues.
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In December 1998 a smaller Task Group drawn from a range of organisations (listed below®) met to
consider how the dialogue might move forwards. Early on it was decided that Trust could not be
addressed as a separate issue; rather participants would have to see if it began to build through
attempting to work together.

The Task Group recommended that the dialogue first address Waste and Discharges. It was thought
these areas offered the best potential for finding some areas of agreement, however limited. These
might in turn have an influence on related external developments like the implementation of OSPAR
and the government’s response to the House of Lords recommendations on the management of
nuclear waste. Also it was thought that, as such a nuclear dialogue was unprecedented in the UK,
Weaste and Discharges offered the best opportunity for learning about the strengths and pitfalls of
working together before attempting to address even more contentious issues like Reprocessing.

The Main Group of stakeholders met again in March 1999 to revise the proposed talks programme put
forward by the Task Group. The Waste and Discharges working groups were formed and issued with
draft terms of reference by the Main Group. Both WWG and DWG revised their terms of reference
dightly in the light of the practicalities of the task in the timescale granted (March to November
1999). The amended terms of reference were forwarded to Main Group members in August 1999 and
are given in each report.

Therole of the convenor

The convenor of the dialogue is The Environment Council, an independent UK charity. The
Environment Council is responsible for designing and facilitating each stage in the dialogue. The
Council also provides or organises the relevant support, like issuing invitations and booking venues.

The Environment Council is not responsible for any issue discussed in the dialogue. The Environment
Council holds no formal position on any of the substantive issues that are or might be considered. It is
for the participants to decide what issues are raised, how they might be addressed and how any
observations, conclusions and recommendations might be recorded and communi cated.

The Environment Council, 28 February 2000
The Task Group met on 14 December 1998. Note that participation in the Task Group in itself did

not imply support for or disagreement with BNFL’s activities or the National Dialogue. The Task
Group consisted of atotal of 14 people, asfollows:

Mr Mark Fryer Allerdale Borough Council
Mr Colin Duncan BNFL

Ms Grace McGlynn BNFL

Mr Tony Free British Energy

Mr Robin Simpson Copeland Borough Council
ClIr Anne Glendinning Cumbria County Council
Mr Martin Forwood Cumbrians Opposed to Radioactive Environment (CORE) Mr
Robert Gunn DTI

Dr Alan Duncan Environment Agency

Dr Patrick Green Friends of the Earth

Mr John Kane GMB

Mr Pete Roche Greenpeace

Mr Steve Napier IPMS

Mr David Mason Nuclear Installations Inspectorate (NI1)
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1. Introduction and Background

1.1 Thisreport aims to summarise the progress achieved by the Discharges Working
Group (DWG) which was convened as a sub-group of the BNFL national stakeholder
dialogue process (the ‘Main Group’). This process has the overall objective of
making recommendations to the company in respect of ways it can improve its
environmental performance. The Main Group made a number of suggestions as to the
aims and issues of the DWG’s work. These were considered, and we set ourselves an
overall objective in the light of the time and resources available:

“To recommend a framework for BNFL’s management of radioactive discharges
(liquid and aerial) with particular emphasis on a contribution towards achieving
the OSPAR strategy”

We were unable to explore all the possible approaches for contributing to the
implementation of a UK OSPAR strategy because evaluation of different spent fuel
management options as an aternative to reprocessing was outside our remit.
Nonetheless we believe that our work, reported here, will make a substantial
contribution to the further work and discussion which is aready planned in the
ongoing stakeholder dialogue process.

1.2 The full Terms of Reference of the group, developed through successive
meetings, are available and referenced in Appendix 6.

1.3 The dialogue process involves circa 80 stakeholders from whose ranks were
drawn two working groups of approximately 15 people to examine the issues of waste
and discharges. Further working groups, building on the findings and
recommendations of the waste and discharges groups, will be the subject of
discussion at the November meeting of all stakeholders involved in the process.

1.4 In aseries of four meetings from May to October, the DWG examined the issues
surrounding liquid and aerial discharges from the Sellafield site, their prioritisation
and the potential for abatement. Sellafield is the most significant site, both in terms of
discharges and their potential impacts. However, discharges from other sites were
also considered, mainly to ensure that other significant discharges were not ignored.

1.5 We recognised that some members of the group consider the only way of
reducing all discharges effectively was to stop reprocessing. But as the issue of
reprocessing was to be a matter for a future working group we accepted that our remit
was limited smply to the discharge issue. Our report has therefore been produced on
that basis and must not be interpreted as compromising or changing any of the group
member's views on reprocessing.

1.6 This report summarises our work. Several documents were made available to or
generated by the Group, and the most important of these are included as Appendices.
It would be impractical to include all the documents, but they are available from The
Environment Council on request.
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2. TheWork Process

2.1 Weinitially had a brief visit to the Sellafield site to familiarise ourselves with the
processes and issues leading to radioactive discharges, and the practices for their
abatement. This was followed by discussions around a working methodology. We
identified a cyclical approach to address the work, whereby individual elements could
be revisited. This process consisted of three elements:

1. Collect discharge data (nature, origin, past/present/future amounts);

2. Assess the effects and impacts of these discharges on the environment and
on man;

3. Prioritisation of what should be done about the discharges, and agreement
on how to implement these activities.

In parallel, afourth element of interpreting OSPAR was explored.
BNFL were asked to supply data to support this process, and did so.

2.2 While we were carrying out this process, the Waste Working Group (WWG) was
also deciding the approach it should take. The WWG decided to examine a number of
scenarios, whereby Magnox and Thorp operations were continued for differing
timescales, and the implications in terms of waste volumes and type examined. The
WWG recommended that we examine the discharge implications of these, to provide
subsequent working groups with a consistent set of findings. We did this.

3. TheWork of the Discharges Working Group (DWG)

3.1 Introduction

3.1.1 As part of the overall dialogue between BNFL and its stakeholders, our work
amed to better inform BNFL’'s overall environmental strategy in relation to
discharges. We saw that a magjor influence on strategy in this area over the next two
decades will be the Sintra statement of the OSPAR Commission, and consideration of
BNFL’s response to the Sintra statement naturally dominated our work. However,
there were substantial differences in interpretation of the meaning of this statement
within the group, which are explored in Para 3.10.

Notwithstanding the differences, in order to make progress we proceeded in the
following way:

e Development of a common understanding of radioactive discharges based on
information from BNFL, including their origin, history and effects;

e Seeking a pragmatic way forward, recording disagreements and range of opinions

where consensus was not readily achievable;

Consideration of the interpretation of OSPAR;

Prioritisation of the most important discharges and radionuclides for attention;

Consideration of reduction scenarios and their effects on discharges,

Discussing the match between the reduction scenarios and the various

interpretations of OSPAR.

THE ENVIRONMENT COUNCIL
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3.2 Dischargedata

3.2.1 Data for the radioactive liquid and aeria discharges from the Sellafield site
were provided by BNFL. This is reproduced as Appendix 1. The data considered for
each major radionuclide were:

a) Becquerels discharged from 1995 —1998

b) Critical Group dose (microsieverts) for 1998 (modelled from discharge data
and as derived from environmental monitoring data)

C) Concentration as measured in locally produced foodstuffs (Bg/l and Ba/kQg)

Data were also provided for:
a) Origin of discharges from Sellafield site
b) Abatement potential for a selection of radionuclides

3.2.2 Our remit extends to discharges from all of BNFL’s activities in the UK.
Information on discharges and doses from other BNFL sites was therefore requested
and provided by BNFL (Appendix 2). We concluded that issues connected with
Sellafield discharges were both dominant (in terms of quantities and effects) and also
very complex; we therefore determined our time would be best spent in considering
Sellafield related issues in detail, in the expectation that our methodologies would
have some generic application to the other sites.

3.2.3 The discharges can be allocated to the various processes on the Sellafield site
according to the contribution each discharge makes to the critical group dose. The
allocations are broad judgements based on current typical discharges and measured
environmental impact.

Table 1 Aerial Discharges

Plant Category Critical Group Dose %
Calder Reactors 60-80

Magnox reprocessing 10-15

Oxide Reprocessing 10-20

Legacy <1

Site Total ~60 microsieverts (uSv a*)

Table 2 Liquid Dischar ges (ignoring unavoidable dose from historic discharges)*

Plant Category Critical Group Dose dueto current discharges %
Calder Reactors ~0

Magnox reprocessing 80-90

Oxide Reprocessing 5-10

Legacy 5-15

Sitetotal ~26 microsieverts (uSv a*)

*Critical Group dose based on measured environmental samples, which includes dose from historic
discharges, is ~100 microsieverts per year. The historic component of dose is around 75 microsieverts
per year, predicted to decline slowly to around 50 microsieverts per year by 2030.
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3.2.4 Points to note from the discharge data are:

1. The dominant contribution to aerial critical group dose arises from the Calder
Reactors, principally from Ar-41, but with lesser contributions from C-14 and S
35. But in terms of activity (Bq) the discharges are dominated by Kr-85 (~97%)
with 60-70% of that coming from THORP. However the critical group dose from
Kr-85islow (1.4 microsieverts per year).

2. Critical group doses resulting from current liquid discharges are dominated by Tc-
99 from Magnox reprocessing (about 20 microsieverts per year), but with most
activity coming from tritium, 70% of which comes from THORP (0.01
microsieverts per year). However al current liquid discharges contribute only
about 25% of the total current dose to the critical group; the remaining 75% arises
from accumulation of radioactivity from historic discharges, which were at very
much higher levelsthan at present .

3.2.5 The data was accepted as a good basis for proceeding, although a number of
caveats were raised by some members of the Group:

1) Collective dose is aso a useful measure of impact for long-lived
radionuclides (Collective doses were ultimately considered in
prioritisation, see below);

2) The evaluation of critical group dose is subject to a number of
uncertainties, including the emergence of previously unanticipated
exposure pathways (e.g. radioactive pigeons) and aspects of dosimetry
(see below);

3) Some low energy Beta emitters (e.g. H-3) may be especidly effective in
damaging DNA so doses from them may be understated;

4) Environmental doses from 1-129 discharges to atmosphere may be
overstated because of assessment methodology.

3.2.6 Not withstanding the caveats, we felt that the data was sufficient to move onto
the next stage of prioritising radionuclides for reduction.

3.3 Prioritisation

3.3.1 Whilst OSPAR calls for significant reductions in discharges as an end in itself,
we felt there was merit in attempting to identify the most important radionuclides in
order to prioritise reductions.

3.3.2 We could not agree on an interpretation of OSPAR. The OSPAR statement was
interpreted by some members of our group as requiring both individual substances
and particular human activities (for example, reprocessing) to be prioritised for phase-
out. It was also argued by some members that going through the process that we went
through in the Group showed that if effective action is to be taken within the
timeframe of OSPAR, prioritising activities (e.g. reprocessing) is the only thing that
will really work.

THE ENVIRONMENT COUNCIL
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3.3.3 A workshop exercise was held to develop criteria for prioritising radionuclides.
In our discussions we concluded that a number of factors needed to be considered. In
addition to the actual amount of radioactivity discharged we needed to consider its
potential effect on human health; various measures of radiation dose were considered
for this purpose. We were also conscious that the mere presence of radionuclides in
food or other environmental materials could cause problems, even if the implications
in terms of dose were very minor - for example, Tc-99 in lobsters caught in
Scandinavia. We therefore felt that concentrations in environmental media were a
relevant factor. Finally, we recognised that if radionuclides were very persistent in the
environment detriment could potentially occur for future generations, radioactive
halflife was therefore a relevant factor. So the criteriawe identified were:

e Sizeof discharge (in Becquerels per year);
Critical Group Dose (in microsieverts per year);
Collective dose (in mansieverts from ayear’ s discharge);
Environmental concentrations (Bg/l, Bg/kg);
Half Life (years).

3.3.4 In addition there were a range of less easily quantified criteria which may also
be important. These include economic and social impact (e.g. on West Cumbrian
community, Norwegian and lIrish fishing industries), public perception, political
profile, costs, employment and site safety. Rather than affecting relative priorities
these factors, including technical feasibility, may be thought to influence the
acceptability (or otherwise) of actions proposed in relation to the priorities. In
particular we noted that socio-economic pressures and safety matters on the site,
together with cost issues, may not support other drivers to reduce discharges. In view
of the concern we agreed to support the WWG recommendation that a socio-
economic study be initiated.

3.3.5 The workshop exercise also derived factors to weight the relative importance of
the various quantitative criteria.

3.3.6 The methods used were subjective and not rigorously scientific; nor do they
provide a comprehensive appraisal of environmental impact. There was some
discussion about the various weighting factors used, especially with regard to the
relative importance of critical group dose and collective dose. However as we only
needed a priority index (in terms of numbers of asterisks) rather than a scientific unit,
the matrix system proved to be relatively robust to changes in the weighting used.
Several members of the Group tried using the matrix with different weightings, but in
fact the radionuclides which came out as priorities stayed more or less the same
whatever weightings were used. One member of the Group suggested a methodology
for creating a “hazard index” which we might have pursued further had there been
more time, but we concluded our criteria and methods for ranking were quite adequate
for the assessment we wanted to perform.
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3.3.7 The following tables are the result of the group’s first run through the matrix
system. Three stars means under that criteria this radionuclide would be a high
priority; two means medium priority and one means lower priority. No stars means it
wouldn’'t be a priority. The index is then added up using the agreed weighting factor:
critical group dose 5, environmental concentration 3, discharge quantity (Bq) 3,
collective dose 1, half life 1. So Tc-99 scores 32 made up from 6 for Becquerels
(3x2) 9 for Environmental Concentration (3x3); 15 for Critical Group Dose, nothing
for collective dose and 2 for Half-life.

3.3.8 We acknowledged that the drivers for discharge reductions are less about the
radiological hazard relating to dose and more about issues relating to political
acceptability, which takes into account public perception, sustainable development
and the precautionary principle.

Table 3 Liquid discharges

Criterion
Discharge | Concentrations Critical Collective | Half Score
(Bq) (Biota, Bq kg') | Group Dose Dose Life

(nSv a’) (mansv) | (y)
Relative 3 3 5 1 1
weight
Qualitative criterion ranking by radionuclide (*) and weighted final score:
TC_99 *%* * k% *k* * % 32
C-14 * * * %% 11
H3 *xk 9
Sr-90 * * 8
Pu/Am * * 6
Co-60 * 5
Ru-106 * 5
[-129 *hk 3
Zr/Nb 95 nil
Cs-137 nil

Using this matrix system the top five radionuclides in liquid discharges are Tc-99
(32); C-14 (11); H-3(9); Sr-90 (8); and Pu/Am (6)

Using a different weighting system, which increases the weighting for collective dose,
brings 1-129 and Cs-137 up the priority order in place of Sr-90 and Pu/Am; but Tc-99,
C-14 and H-3 remain as the top three.
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Table 4 Aerial discharges
Criterion
Discharg | Concentrations' | Critical | Collective | Half | Score
e (Bq kg™ Group Dose Life
(Bq) Biota/Air Dose (manSv) (y)
(uSva?)

Relative 3 3 5 1 1
weight
Qualitative criterion ranking by radionuclide (*) and weighted final score:
Ar-41 * Nil/** *hk 24
C-14 *** il *x *kk * 185
Kr-85 *xk Nil/*** *kk 16.5
[-129 *x *xk 13
H-3 * *x [x 7.5
S35 *[nil * 6.5
PU/Am * % 2
Sr-90 *[nil 15
Co-60 0

Thetop 5 radionuclidesin aerial discharges are: Ar-41 (24); C-14 (18.5); Kr-85 (16.5)
[-129 (13); H-3 (7.5).
Using the other weighting system noted in para 3.3.6 makes no difference to the top

S.

3.4 Optionsfor dischargereduction

3.4.1 There arethree broad options for reducing discharges:

e Abatement. This is essentially the provision of an add-on system to transfer
radioactivity in gaseous or liquid form into a solid form for extended storage
and, where possible for subsequent disposal, or gaseous into liquid form for

immediate disposal;

e Modify the process in order to reduce discharge arisings at source, or enable

their diversion into long term storage (e.g. as high active solid waste);
e Stop the process/shut the plant.

34.2

For any of these options to be practical they should lead to waste in a safe

passive form and should not create insoluble safety or environmental problems, either

at Sellafield or elsewhere in the fuel cycle.

! In this case radionuclides were ranked twice for environmental concentrations, firstly for

concentrations in hiota and secondly for concentrationsin air. This was done to accommodate the
radioactive 'noble' gases Ar and Kr, which are not taken up by biota but which (because of the
quantities discharged) are present in significant concentrationsin air. The score for this category was
taken as the mean of the scores for biota and air.
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3.4.3 Consideration of timescales isimportant. BNFL’s experience has been that new
plant, or substantial modifications to existing plant, would take at least 5 — 8 years to
implement, given technical development, planning permission, safety case etc. BNFL
suggested that for some discharges, processes may be phased out before new
abatement plant can be introduced.

3.4.4 A full table of abatement possibilities currently being considered by BNFL is
given in Appendix 3. In summary, for the priority radionuclides, these are:

Table5

Liquid Abatement & plant modification

Tc-99 Earlier work on removal by chemical precipitation halted as
final waste form not compatible with requirements for
disposal. Two other removal processes (chemical reduction
and electrodeposition) are being actively researched together
with assessment of modifying Magnox plant to route Tc-99
bearing streams to highly active storage.

C-14 Precipitation at Magnox is considered possible, but not cost-
effective; being reviewed as part of business strategy.

H-3 No abatement considered viable in near future. Watching brief
on technology.

Sr-90 Initial work on removal by enhancement of EARP process has
shown promise. Pilot scale study underway.

Pu/Am The EARP plant was commissioned to reduce these
discharges and BNFL keep the effectiveness of this process
under review

[-129 Liquid discharges of 1-129 arise mainly from scrubbing of
offgases to prevent discharge to atmosphere.

Cs-137 As for Sr-90, enhancements to the EARP process show
promise for reducing emissions.

3.4.5 We noted that an otherwise potentially feasible abatement methods for Tc-99
had been rejected by BNFL because it did not fulfil Nirex repository requirements.
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Table6

Gaseous

Abatement & plant modification

Ar-41

Not considered feasible because Ar is an ‘inert’ gas and very
large volumes of air are involved.

C-14

An additional scrubber is under construction to deal with a
presently untreated discharge from the Magnox high active
waste plants. This will re-route aerial discharges to the liquid
effluent stream. Incremental performance improvements on
other existing scrubbers on the Magnox and THORP plants
may be possible.

Kr-85

Research on possible processes is ongoing but currently
known candidate technologies are not considered viable at the
necessary scale on technical, engineering and safety grounds.

[-129

The new scrubber referred to in relation to C-14 may abate |-
129 discharges from Magnox to some extent. The feasibility
of a new type of filter for more general application is being
assessed and some process adjustments to improve abatement
in THORP are being considered. Absorption onto a solid
matrix may be feasible but wasteform not presently
compatible with disposal requirements

H-3

Some incremental improvements which will increase
abatement of tritium released in the form of tritiated water
(‘HTQO’) are being pursued. However there are currently no
viable technologies which could abate discharges in the form
of tritiumgas ("HT’ or ‘T,").

We did not form a view on the viability of the abatement technologies summarised
above; the comments in the above table reflect the current views of BNFL.

3.4.6 The other option for reducing discharges is of course to shut plant down. We
accepted that it may not be appropriate to expend huge amounts of resource to
eliminate or reduce emissions of all of the priority radionuclides, some of which are
likely to prove very difficult (e.g. Ar-41), if the closure of plant will eliminate the
discharges on an acceptable timescale. We therefore looked at BNFL’s indicative
information on the possible options for plant closure timescales, together with their
effect on discharge reduction.
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Table7

Plant I mpact

Calder Hall is likely to close | Aerial Discharges of Ar-41 and S-35 reduced to
around 2006-10. zero.

Magnox Reprocessing; Liquid discharges:
indicative timescales for closure | Cs-137 discharges cut by 30% two years |ater

scenarios typically cover 2007/8 | . o
to about 2013/14 1-129 discharges cut by 30-50%

Tc-99 discharges cut by 99% five years later
C-14 discharges cut by 70% one year later
Sr-90 discharges cut by 70% five years later
Tritium emissions cut by 30%

Pu/Am discharges cut very marginally
Aerial discharges:

[-129 emissions cut by 50% five years later
Kr-85 emissions cut by 10%

C-14 emissions cut by 70%

Tritium emissions cut by 90%

3.4.7 These closures of Cader Hall and Magnox reprocessing would cut critical
group doses due to aerial discharges by 70-90%, and the critica group doses
attributable to ongoing liquid effluent discharges by a similar factor. However
because doses from historic accumulations of radionuclides in marine sediment make
a dominant contribution (about 75%) to the dose currently received by the marine
critical group, the immediate effect on doses to the marine critical group would be an
initial reduction of around 20% followed by a slow decline as the effects of historic
accumulation diminish.

3.4.8 BNFL explained some possible variations in these scenarios to the Group. For
example, BNFL is pursuing the possible extension of the operating lives of the
Magnox reactors. If such extension is achievable it may become economically viable
to construct new plant which allowed Magnox fuel to be reprocessed through
THORP, and the existing Magnox reprocessing plant (B205) to be closed whilst
Magnox reactor operation and fuel reprocessing continued. This would result in most
of the discharge reduction benefits attributed above to the simple Magnox
reprocessing ‘closure’ assumption. For similar reasons, a new type of fuel for use in
Magnox reactors (‘Magrox’) and which could be fed directly to THORP is being
trialled. However programme dates and overall viability for any of these possible
developments are currently conjectural, but these are longer term possibilities
requiring considerable development work etc.

3.4.9 Notwithstanding these possihilities, the closure of Calder Hall and the closure

or replacement of the current Magnox reprocessing plant are critical ‘landmarks
which would be associated with substantial reductions both in discharges and in

critical group doses.
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3.4.10 In order to assess further the need for further discharge reductions for those
radionuclides whose discharge would be reduced to near zero by 2012-18 in any event
as a result of BNFL’s closure programme, we felt it would be helpful to consider a
number of future business and plant operation scenarios for BNFL.

3.5 Scenarios

3.5.1 We agreed to take as its starting point some of the scenarios for BNFL potential
future business that were developed by the Waste Working Group. The scenario
assumptions are:

D1 - ‘Stop Now’

D2 - ‘Contracted Business
D3 - ‘Partial Blue Sky’
D4 - ‘Full Blue Sky’

They are set out fully in Appendix 4.

3.5.2 Taken together, these scenarios bound al the significant business options that
are likely to impact on the discharges from the Sellafield site. In addition, it may be
possible to fit abatement technology to further reduce the discharges of selected
radionuclides.

3.5.3 In order to consider the discharge profiles which would emerge, the two
bounding scenarios, ‘ Stop Now’ and ‘ Full Blue Sky’ were modelled by BNFL using
the priority radionuclidesidentified in the previous exercise.

3.5.4 The discharge and dose profiles shown in Appendix 5 are indicative rather
than precise, depending on assumptions about process throughput, plant performance
and in some cases the introduction at target dates of abatement technology with
assumed performance. Since they are based on BNFL's assumptions about future
process throughput, they differ somewhat from the figures in Tables 1 and 2, which
are based on the outcome of recent actual operations. The group accepted them on
this understanding as a basis for discussion about discharge management strategy.

3.6 Discharge and dose profilesfor liquid discharges

3.6.1 Considering first liquid discharges (figures 5.1 to 5.6, Appendix 5) we accepted
that the discharge profile calculated for scenario D1 (* Stop Now’) was not achievable
in practice because of the inventory of Magnox fuel currently in reactor cores or
storage ponds (about 7,000 tonnes) which currently relies on Magnox reprocessing for
medium to long-term management. Most of the group accepted BNFL's advice that
the achievable profile taking account of the need to deal with this Magnox fuel
inventory would only be dightly ‘lower' than D2. This profile was referred to as D2
minus during subsequent discussion. Other members of the group, whilst accepting
the possible need to reprocess some Magnox spent fuel which is already wet and
corroded, would advocate maximising the amount of Magnox spent fuel, currently in
stores or ponds, going into dry storage. This scenario could be referred to as D1 plus.
We recognised that the technical and safety issues around Magnox dry storage were
complex and were unable to explore them in the time available. Thisis an important
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area of work which we feel should be addressed by a subsequent working group.
Nevertheless, the difference between 'D1 plus and 'D2 minus, bearing in mind our
qualitative treatment of optimisation (para. 3.6.3) was not an impediment to our
discussions.

3.6.2 We aso concluded that scenario D4, which involves considerable extension
both of Magnox reactor and Magnox reprocessing lifetimes and an extension well
beyond existing business forecasts for reprocessing in THORP, would not be
acceptable on discharge grounds without substantial abatement, sufficient to bring the
discharge and dose profiles closer to those of scenarios D2 and D3 (figure 5.1,
Appendix 5); to some parties this scenario would not be acceptable even with such
substantial abatement.

3.6.3 We accepted, qualitatively, that the most appropriate discharge/dose profile
would liein a‘region of optimisation’” between the minimum achievable “ D1 plus/D2
minus’ and something close to “D3 plus’ - recognising that the current opinions of
the achievability or acceptablity of the extremes of this range varied within the group.
The final form of the profile would be determined by pressures and priorities for
discharge reduction, as discussed by the Group, in the downward direction and
counteracting pressures including socio-economic issues. We did not have the time or
resources to discuss or evaluate these counteracting pressures (see paragraph 3.3.4)
and recommend further study in this area. The concept of ‘region of optimisation’ is
illustrated in (Figure 1) below.

® 60
s OSPAR
— D2
O 50 - e Regulatory pressures
gS) A
a | N ﬁolk;tll_cal mfluetr_lces D3
S ‘ ublic perception
= 40 - p p -
7 o~ \ ‘// )IGO campaigning, etc. Optimisation
O o region
=534 7 N
O = P
= £
5 20 1 cost A o~
— Employment
*g 10 1 site safety a
(o etc.
0
1999 2030

Figure 1: The concept of a 'region of optimisation’, illustrated in terms of critical
group dose from liquid discharges, in which the dose profile ultimately achieved as a
result of discharge reduction lies in a region bounded by the profiles ‘D2 minus and
‘D3 plus and reflects a balance between pressures for discharge reduction and
competing factors such as cost, employment, and site safety. Tc-99 reduction is
assumed to be implemented as a ‘constraint on optimisation’. Note that the bounds of
the optimisation region are illustrative only.
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3.6.4 With regard to specific nuclides, we noted and emphasised the importance of
Tc-99. Introduction of abatement technology for Tc-99 should clearly be a major
priority for BNFL who should make utmost endeavours to achieve discharge
reduction by 2005; it is significant that the dose profiles for ‘continuing business
scenarios D2 and D3 with Tc-99 abatement are comparable to, or better than, scenario
D2 minus without Tc-99 abatement (figures 5.1 and 5.2). Abatement will not be cost
effective or practical in the D2 minus scenario - although interim storage may be
feasible (see para 3.10.4).

3.6.5 C-14 does make a significant contribution to critical group dose (figure 5.3,
Appendix 5) and because of its long radioactive haf-lifeit is the major contributor to
collective dose. C-14 abatement therefore clearly merits some priority.

3.6.6 Some of the discharge scenarios include abatement options for liquid discharges
of Tc-99 and C-14, but it should be noted that there is no guarantee that BNFL will be
able to develop these abatement technol ogies in the timescal es indicated.

3.6.7 We considered that notwithstanding the importance of Tc-99 and C-14, work
needs to be started on reducing discharges of Sr-90, Ru-106 and Pu/Am in the longer
term, since these dominate the “tail” of the predicted dose profile at around 2020
(figure 5.3, Appendix 5).

3.7 Discharge and dose profilesfor aerial discharges
3.7.1 We recognised that for aerial discharges the principal driver for reductions
relates to current government policy rather than OSPAR.

3.7.2 In discussing the profiles for aerial discharges (figures 5.7 to 5.9, Appendix 5)
we noted the importance of Ar-41 to critical group dose (figure 5.7, Appendix 5)
which, coupled with the contribution to overal activity discharged resulted in its
being rated as one of the priority radionuclides. We noted, however, that other factors
notably its very short radioactive haf-life, consequent lack of persistence in the
environment, and lack of concentration into biota result in Ar-41 not being considered
a‘special case’ in the same manner asis Tc-99 in liquid discharges. We accepted that
Ar-41 discharges would be eliminated altogether when the Calder reactors are shut
down and felt this mechanism to be acceptable given that the current timetable for
reactor shutdown is implemented - although some of us idealy would wish for a
shorter timescale. Similar considerations apply to S-35.

3.7.3 We aso noted that 1-129, another of the priority radionuclides, makes a
significant contribution to critical group dose from current discharges and dominates
the ‘tail’ of the dose profile at around 2020 (figure 5.8, Appendix 5). Although BNFL
feel that these doses may be overestimated by the dose assessment model currently in
use, we felt that BNFL should resolve the uncertainty on predicted doses and, if the
current predicted levels were to be confirmed, start substantive work on abatement
strategies within the next one to two years.
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3.8 Overall effects of dischargereductions

3.8.1 Based on BNFL's calculations, reducing discharges according to the ‘region of
optimisation’ concept discussed above will result in dose to the critical group for
liquid discharges reducing from about 50 microsieverts per year currently to about 10-
15 microsieverts per year at around 2020 (figure 5.2, Appendix 5). For the dose to the
critical group from aerial discharges the reduction is from about 100 microsieverts per
year to less than 20 (figure 5.7, Appendix 5).

3.8.2 The above figures for liquid discharges exclude the effects of historic
discharges which have accumulated in the environment. If these are included the
critical group dose declines from the current predictions of about 120 microsieverts to
around 55 microsieverts per year (figure 5.6, Appendix 5).

3.9 Group viewson discharge profiles

3.9.1 We welcomed the indicative discharge profiles which had been developed by
BNFL. We considered that they represented a very good first step and an important
indication of BNFL’ s good intentions to reduce radioactive discharges. However there
were a number of important caveats:

e Timing of reductions is important. Some of us felt that reductions should be
introduced as soon as technically possible - but there was a difference in view as
to what was ‘technically possible’, particularly as to how much weight cost and
economics should carry in such considerations.

e The strategy as presented relied heavily on plant closures. Experience from the oil
industry in the North Sea has shown that plant lifetimes are regularly extended
beyond existing predictions because improving technology allows continued
operation and there is a business imperative to continue as long as possible.
Commercial pressures to extend Magnox lifetimes or extend reprocessing at
Thorp could therefore delay the achievement of discharge reductions. The sole
reliance on plant closures as a method of securing discharge reductions is only
acceptable if the indicative programmes in table 7 are maintained, or speeded up.
Some felt this concern could be dealt with by Regulators writing the discharge
authorisations accordingly.

e The size of the discharges remaining by 2020 was a matter for concern to some
members who felt that further abatement technologies should be investigated,
particularly for Sr-90, Ru-106 and Cs-137.

3.9.2 Thus, whilst welcoming the reducing discharge profile as the first public
indication by BNFL of forward discharge reduction plans, there was a general feeling
in the group that BNFL needed to show very clear commitment to timescales where
plant closures were involved; and also to show that they were striving to the utmost to
secure discharge reductions over and above their pre existing plans in response to
OSPAR.
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3.10 OSPAR

3.10.1 Underlying al this is, as stated in the Objective of the Working Group,

responding to the UK Government’s commitments under the OSPAR Convention.

Section 4 of the Strategy gives two time frames:

(@) “By the year 2000 the Commission will, for the whole maritime area, work
towards achieving further substantial reductions or elimination of discharges,
emissions and losses of radioactive substance.”

3.10.2 Views on thisranged from:
i) The UK hasto produce its plan by 2000
to:
i) The UK hasto implement a programme of substantial reductions by 2000.

“By the year 2020 the Commission will ensure that discharges, emissions and
losses of radioactive substances are reduced to levels where the additional
concentrations in the marine environment above historic levels, resulting from
such discharges, emissions and losses are close to zero.”

3.10.3 Viewson thisranged from:

i) We need to start now, because radionuclides released today, with long half-
lives will mean concentrations are till above zero in 2020 and therefore
logically reprocessing must now end

to:

ii) Although there is no scientific definition of ‘close to zero’ there is probably a
low level of discharge which would result in low enough environmental
concentrations to be described at close to zero (see BNFL charts with scenario
1in Appendix 5).

3.10.4 It should also be noted that Tc-99 receives special mention in the Sintra
Statement. Some felt that BNFL should “address the concerns’ of the OSPAR
countries about Tc-99 more immediately than the planned closure of B205 or the
introduction of abatement technology could begin to have an influence. One way
could be to continue storing MAC in adequate facilities until *abatement technol ogy”
has been developed; some felt that BNFL need to be seen to be pursuing this option in
parallel with their pursuit of abatement.

3.10.5 Notwithstanding the range of opinions held within the group as to the meaning
of the Sintra statement in relation to timing of reductions and the quantification of
‘close to zero’, one approach which we found helpful was to consider the OSPAR
under three discrete, but linked, objectives:

e Thesubstantial reduction of discharges,

e Thereduction of health effectsto as low as reasonably achievable;
e Thereduction of concentrations in the marine environment to levels close to zero.
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3.10.6 Insofar as this can be accepted as an interpretation, it was felt that the
discharge reduction strategy, outlined by BNFL, went some way to addressing the
first two objectives. Some felt that meeting the third objective would depend on the
development of the science and methodologies for assessing the environmental impact
of man-made radionuclides, in particular the intent declared at Sintra to develop
Environmental Quality Standards; others felt that such standards would be
unnecessary if reprocessing ceased.

3.10.7 Whilst we could not achieve overal consensus about the detailed
interpretation of OSPAR we did agree that BNFL must be seen to ‘break sweat’ to
make sure that the discharge profiles move as far as possible to the left, and the tail of
the profilesis as low as possible. This will entail continuing and intensifying BNFL’s
achievements in reducing its discharges.

3.11 Future decommissioning activities

3111 We have not given detailed consideration to discharges from future
decommissioning activities: whilst these could result in increases in some discharge
components, these may be able to be accommodated within the broad shape and
framework discussed in this report: further detailed consideration of this matter is
required in due course.
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4. Findings and Recommendations (and Suggestions for Future Work)

We submit the following findings and recommendations subject to the caveat that
they do not indicate any change of views by those members of the group who believe
that early cessation of reprocessing is the best way of reducing discharges.

4.1. We were unable to agree the meaning of the details of the OSPAR strategy
implementation but did agree that it implied substantial reduction of discharges. We
recognise that BNFL’s indicative reduction profiles potentially provide a good first
step in achieving the OSPAR recommendations. We recommend that BNFL show a
very clear commitment to timescales where plant closures are involved and aso show
that they are striving to the utmost to secure discharge reductions over and above their
pre-OSPAR plans.

4.2. We recognise that other factors, principaly socio-economics, cost and safety,
may produce a pressure against discharge reductions. We did not have time to discuss
and evaluate these factors and we recommend that suitable studies should be
commissioned (para 3.3.4 and 3.6.3).

4.3. Notwithstanding our inability to quantify the above factors, we recommend on a
qualitative basis, that BNFL should reduce its discharges within a region of
optimisation between continuing business scenarios D1 plus/D2 minus and D3 plus
(para3.3.4 and 3.6.3)

4.4. Tc-99 liquid discharges are specifically referred to in the Sintra statement and as
such are a ‘special case'. We therefore recommend BNFL make utmost endeavours
and be seen to be doing so to achieve Tc-99 reductions by 2005. We also recommend
that liquid discharges of C-14, Sr-90, Ru-106 and Pu/Am are addressed as ‘second
tier priorities (para 3.6.5, 3.6.7 and others)

4.5. We recommend that, the current indicative timetable for shutdown of the Calder
reactors should be implemented (para 3.7.2 and Table 7). We see this as the only
effective means of reducing Ar-41 gaseous discharges.

4.6. We recommend that uncertainty on predicted critical group dose arising from
gaseous discharges of 1-129 be resolved. (para3.7.3)

4.7. We recommend that in parallel with resolution of uncertainties in critical group
dose for 1-129, BNFL formulate by 2002 appropriate abatement strategies for the
reduction of 1-129 aerial discharges. (para3.7.3)

4.8. We recommend that a subsequent working group should examine in detail all the
issues associated with prolonged dry storage of spent Magnox fuel, in order to
properly determine whether earlier cessation of Magnox reprocessing is feasible and
appropriate; if so, to consider what further reductions in discharges might be
achieved.

4.9. We recommend BNFL conducts further studies on the impact of future
decommissioning operations on the discharge profile (3.11.1)

4.10. We recommend that BNFL should use a methodology similar to that described
in this report to develop a strategy for discharge reduction at each of its sites in the

UK.
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4.11. We recommend that the government and regulators are urged to set criteria for
the acceptability of waste forms which should inspire confidence that they will lead to
best practicable environmental options being adopted. Consideration should be given
to reviewing those criteria and their application to remove unnecessary barriers to the
achievement of reduction objectives (para 3.4.5)

4.12. We recommend that the main group should make the results of our work to date
available to the UK government, as a contribution to the government’s development
of the UK OSPAR strategy.
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5. Appendices (attachments)

Appendix 1. Dischargesfrom the Sellafield site: quantities, impacts and origins

Appendix 2: Discharges from BNFL UK sites other than Sellafield: quantities and
impacts

Appendix 3: Overview of Abatement potential for selected radionuclides

Appendix 4. Future business and process scenarios for BNFL

Appendix 5: Indicative discharge and dose profiles for future BNFL business and
process scenarios

Appendix 6: Terms of Reference of the Discharges Working Group

Appendix 7:  Membership of the Discharges Working Group

Appendix 8: Papers Considered or Generated by the Discharges Working Group

Appendix 9: Glossary

Appendix 10: Stakeholder Comments

THE ENVIRONMENT COUNCIL

Registered Charity No. 294075 Certificate of Incorporation No. 2004003 VAT No. 577 8121 11




DWG Interim Report, 28 February 2000
Work in Progress

Appendix 1

Discharges from the Sellafield site: quantities, impacts and
origins

Data as presented by BNFL to the Discharges Working Group,
June 1999
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Notes on aerial dischargesand impacts (Table 1.1)

e 1998 discharges and environmental impact as presented were subject to final
confirmation. BNFL have advised that these data agree with the final published
figures.

e Adult critical group dose only.

e Historic discharges are based on best current estimate — updating previous
information where appropriate.

e Rul06 critical group impact isLimit of Detection on monitoring samples.

e A component of the total measured dose results from discharges in previous years
— primarily Sr90, Cs137 and actinides (plutonium and americium). For these
nuclides the doses assessed from environmental monitoring are somewhat higher
than assessed doses due to the current year’s discharges.

e The 1129 assessment model currently overpredicts the actual measured
environmental impact, as does the C14 assessment.

e Where there is no data given for biota radionuclide concentrations, the overall
significance of that pathway is negligible.

Noteson liquid discharges and impacts (Table 1.2)

e 1998 discharges and environmental impact as presented were subject to final
confirmation. BNFL have advised that minor amendments have been made in
finalising data, with the critical group dose becoming 130 microsieverts.

e Thecritical group used in this assessment is West Cumbria fish/shellfish eaters.

e Critical group doses are dominated by historic discharges of actinides (plutonium
and americium), with some contribution from historic Cs137.

e Tc99 assessment models are currently under review: there is significant evidence
that doses reflect discharges over the preceding two year period.

e Where there are no data given for biota radionuclide concentration, the overall
significance of that pathway is negligible.
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Origin of Dischargeson the Sellafield Site

Categorisation of Discharges

1

Discharges have been allocated into the following source categories:

Calder Reactors

Magnox Reprocessing
Oxide Reprocessing (Thorp)
Legacy activities

For the Magnox and Oxide reprocessing categories, discharges have been
allocated from the reprocessing plants and all their supporting upstream and
downstream plants, where necessary apportioning discharges between the two
categories. Delayed discharges (ie after storage for radioactive decay) have
been included at broadly equilibrium values.

Legacy activitiesinclude Post Operationa Clean Out (POCO),
decommissioning and the treatment of historic wastes. Where current
reprocessing activities route activity into decay storage systems which also
contain historic liquors (eg Magnox-related Medium Active Concentrate) then
the legacy component is defined as discharges in excess of those resulting
from current operations.

Plant throughputs for Magnox and Oxide reprocessing have been subject to
variation over recent years. Additionally there are arange of plants which are
anticipated to come into operation over the next few years which will make
some change to the pattern of discharges. eg Vitrification Plant Line 3,
Solvent Treatment Plant, Street 3 Scrubber (diverting some C14 and 1129
discharges from air to sea, hence giving net reductions to critical group).
Discharges from the Sellafield Mox Plant are so low that they would not affect
the data presented here.

Discharges from waste retained for decay storage are not usually discharged
on atime smoothed basis due to plant operational constraints. Hence these
components can vary from year to year.

The discharge allocation picture is therefore somewhat complex. Routine
measurements, and indeed in some cases even special measurements, do not
allow the allocation of many discharge components uniquely to one of the
defined plant source categories. Some judgements have therefore been made
to present data as percentage range statements which are believed to be
generally representative of discharges over recent times and for the
foreseeable future.
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Dose Data

7 Data are presented in terms of critical group dose. Percentage contribution to
critical group dose is based on the doses assessed from a one-year discharge,
ie excluding any contribution from historic discharges. The additional historic
component of the total dose to the critical group is particularly important in
the case of the marine critical group. However, wherever possible doses are
based on measured environmental parameters and reflect actual discharges,
not discharges at the authorised limits.

Aerial Discharges

8 The choice of critical group (ie adults or infants) has a significant influence on
the relative contributions to critical group dose and because these two groups
are finely balanced the dominant group can be changed by relatively small
changesin discharge pattern. The range of contributions shown in Table 1.3
cover both critical groups.

Table 1.3 Aerial Discharges

Plant Category Critical Group Dose %
Calder Reactors 60-80
Magnox Reprocessing 10-15
Oxide Reprocessing 10-20
L egacy <1
Site total ~60 uSv
9 The dominant contribution to aerial critical group dose arises from the Calder

Reactors, principally from Ar41 but with contributions from C14 and S35. In
terms of activity (Bq) the discharges are dominated by Kr85 (~97%) which
directly relates to reprocessing throughputs. oxide reprocessing will generally
dominate — typically 60-70%. The critical group dose contribution from Kr85
islow (1.4 uSv pa).

10 The operation of the Solvent Treatment Plant, currently undergoing inactive

commissioning, will result in asmall increasein critical group dose from
legacy operations.
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Liguid Discharges

Table 1.4 Liquid Discharges

DWG Interim Report, 28 February 2000

Work in Progress

Plant Category Critical Group Dose dueto | Critical Group Dose based

current discharges (%) on measured environmental
samples (%)

Calder Reactors ~0 0

Magnox Reprocessing 80-90 20-23

Oxide Reprocessing 5-10 1-25

L egacy 5-15 1-4

Historic discharges - 75

Site total ~26 uSv ~100 pSv

11 Critical group doses resulting from current discharges are dominated by Tc99
contained within the Magnox reprocessing stream. Tc has a'so made a
dominant contribution to doses from legacy discharges over the last few years
although this proportion has decreased in recent time.

12 Activity (Bq) discharges are dominated by tritium (H3) arising from
reprocessing operations, typically in a 70/30 split Oxide/Magnox. The critical
group dose due to tritium is negligible (<0.01 puSv pa).

13 Note that the critical group dose from current discharges, currently assessed at
approximately 26 uSv (1998) is only a small fraction of the total critical group
dose of approximately 100 uSv pawhich is dominated by historic discharges.
Approximately 60% of this total dose arises from historic actinide discharges

(plutonium and americium). Thisisillustrated in Table 1.4.

BNFL
June 1999
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Appendix 2

Dischargesfrom BNFL UK sitesother than Sellafield: quantities and
impacts

Data as presented by BNFL to the Discharges Working Group,
September 1999
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Appendix 3

Overview of Abatement potential for selected radionuclides

Data as presented by BNFL to the Discharges Working Group,
June 1999
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Appendix 4

Future business and process scenarios for BNFL
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Operating Scenarios

The following scenarios correspond with those discussed at the 7/8 September
meeting of the Discharges Working Group and the earlier meetings of the Waste
Working Group. Indicative discharge and dose projections are given for these
scenarios in Appendix 5. Projections are illustrative and should not be interpreted as
implying any degree of precision.

D1  “Stop now”

Magnox reprocessing, Calder reactors and reprocessing in Thorp cease on 31
December 1999.1t subsequently takes 5 years to process concentrates,
discharges from pond purges, decommissioning etc. are on-going. This
scenario is not practicable because of the quantities of Magnox fuel already in
the system, for which there is no proven long term management route other
than reprocessing.

D2  “Contracted business’ — corresponds to WWG case ‘ Reference’ for Magnox:
‘Contracted' for Thorp.

Magnox reprocessing and Calder continue as current BNFL business plan (ie
37 years average station lifetime; 45 year for Calder/Chapelcross). Thorp
reprocesses currently contracted fuel.

D3  “Partia Blue Sky”:
Magnox reprocessing and Calder indicative lifetimes around 2010 (+ severad
years) with some years to work off backlog liquors. Thorp continues
reprocessing in 3" decade, ie to 2023/24, on oxide and/or Magnox fuel.

D4 “Full Blue Sky”

Magnox reprocessing continues to 2023/24 (Magnox stations average 50 year
lifetime); Thorp continues at full throughput in 3 decade, ie to 2023/24.
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Appendix 5

I ndicative discharge and dose profilesfor future BNFL businessand
pr ocess scenarios

Data as presented by BNFL to the Discharges Working Group,
October 1999
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Dischar ge and Dose Pr oj ections

The following figures give illustrative projections. Critical group doses relate to the
contribution from current and future discharges i.e. excluding the dose contribution
from historic discharges.

Figure 5.1: Dose to the critical group from liquid discharges, no abatement for
Tc-99or C-14
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Figure 5.2: Dose to the critical group from liquid discharges, with abatement
introduced for Tc-99 and C-14
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Figure 5.3: Contributions by nuclide to the critical group dose for liquid
effluents, exemplified by scenario D3 without Tc-99 or C-14 abatement.
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Figure 5.4: Indicativetotal activity in liquid discharges
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Figure 5.5. Effects on total activity discharged of Tc-99 and C-14 abatement,
exemplified by scenario D3
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Figure 5.6: Indicative dose to critical group from liquid effluents, assuming Tc-
99 abatement, including estimated effect of the accumulation of historic
dischar ges onto sediments
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Figure5.7: Indicative dose to critical group from aerial discharges
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Figure 5.8: Contribution by nuclideto critical group dose from aerial discharges,
exemplified by scenario D3
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Figure 5.9: Total activity from aerial discharges
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Note: the dominant contributor to activity discharged as aerial effluent is Kr-85, other
nuclides are not significant on this scale.

Figure 5.10: Beta activity in Cumbrian fish with and without Tc-99 and C-14
abatement
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Figure 5.11: Tc-99 concentrations in lobsters from Cumbria and Eire, assuming

the implementation of Tc-99 abatement
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BNFL Working Group Terms of Reference

Discharges Working Group
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DRAFT DRAFT DRAFT
BNFL Working Group Terms of Reference - DISCHARGES

Background

These terms of reference have been collated from the issues and conclusions of the BNFL Stakeholder Dialogue Main
Group Meeting on 17" March 1999. It is open to the Discharges Working Group (DWG) to amend them, or to set itself
wider or more restricted terms, always bearing in mind that it should not diverge from the consensus of the main group, and
will be reporting back to the main group.

In the event of the DWG raising objections as to the interpretation of the following headings, the Co-ordinating Group
(CG) might contact members of the original Scope, Aims, Planning & Information Needs sub-groups, to ensure that these
summaries reflect their intentions.

Overall

The DWG needs independent facilitation.

The DWG will need to agree criteriafor judging its own success.

Wherever possible there must be continuity of individuals as members of the DWG membership, with substitutes
deputising only where absolutely necessary.

A decision should be taken as to whether feedback between meetings should be available only to members of the DWG, or
should aso be made available to the Main Group / Waste Group.

Should the DWG agree at the outset that its remit finishes on presentation of its recommendationsin November, or isit
preferable to let the Group decide as its work progresses?

Scope
The Scope should be defined by the Aim, currently proposed as:

“To recommend a framework for BNFL’s management of radioactive discharges (liquid and aerial) with particular
emphasis on a contribution towards achieving the OSPAR strategy”.

Therefore, should the DWG redefine the Aim, the Scope may also need to be re-examined.

The proposed scope of radioactive discharges to be considered is as follows:

¢ BNFL radioactive discharges to air, land and water from the UK

e BNFL non-radioactive discharges where these are directly linked to radioactive discharges. All other non-radioactive
discharges are expressly excluded

Timescale to be considered by the report:

e Theframework should start from 2000 and its results have effect by 2020 (OSPAR deadline).

Scope of discharge impacts

e Thereport should consider local, national and international impacts from the discharges.

e Theimpactsfor the November report should focus on human impacts, but the DWG may decide to expand this to
include the natural environment. Impacts will include radioactive dose assessments, risk assessment methodology,
collective dose.

e The DWG may decide to recommend a process for considering a similar report/set of recommendations for impacts to
the natural environment, to be approached after November 1999.

Wider areas

e Economic aspects of discharge reduction/elimination to be considered (cost/benefit) as well as best practicable
environmental, health and safety options.
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Aims

The proposed aimis:

“To recommend a framework for BNFL’s management of radioactive discharges (liquid and aeria) with particular
emphasis on a contribution towards achieving the OSPAR strategy”.

There will be other * milestones’ beyond this primary objective.

The report to the main group in November, will also include:

e Anappraisa of radioactive discharges by BNFL (accepted as being objective), the processes giving rise to them, and
the risks arising from these processes and discharges.

e The consideration of impacts and risks from the discharges will include values and perceptions as well as technical
facts. Economic considerations (such as cost-benefits) also to be considered.

e Anexamination of where consensus (and disagreement) on the interpretation of OSPAR exists between the
stakeholders.

¢ Recommendations on how the report should be used, and how the process of stakeholder involvement should be
carried forward in contributing to BNFL' s decisions on discharges.

The DWG may decide to expand these aresas.

Planning

The DWG will agree its own Terms of Reference, liaising where necessary with the CG.
These will include a clear statement/confirmation of the DWG status and operating principles.
These may include:

Satus
The working group’ stask is to inform and influence BNFL’ s decision-making, and that of the other stakeholders

Operating Principles

e The DWG needs administrative and logistical support (secretariat) which will be provided by the Environment
Council.

e The DWG should be able to invite third parties to its meetings, for example experts on specific issues.

e Thefunding of the DWG and recovery of costs by individual members must be agreed. They must be transparent, and
be seen not to affect the group’ s neutrality.

e There should be a convenient method of ensuring the free flow of information between DWG members between
meetings. It has been suggested that the Environment Council might post DWG information on its website, accessible
either only to DWG members, or also to the Main Group / Waste Group.

e The DWG will need to agree an Agendafor its term of operation - roles, meetings, timings. It has been suggested that
the DWG meet every 3 months, with more frequent sub-group meetings.
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Information Needs

Information will be needed both from BNFL and other sources, surrounding the issues to be addressed under ‘Aims'. This
will provide an informed basis for discussion. All organisations represented on the DWG will make information needed by
the Group available to it. Where information is held by third parties, a decision will be made as to whether the DWG or the
CG will obtainit. The DWG will agree ground rules for the use of such information.

Information which the DWG may decide it needs (the focus should be on future discharges):

Some historical discharge data - both because it is seen as relevant to the OSPAR process, and because it sets a marker
for BNFL’s goodwill in providing it.

Predicted discharge data

Insight into BNFL' sinterpretation of and plans for implementing the OSPAR agreement

Information on current and future abatement technology, in the UK and abroad

Information on fate of discharges

Insight into the regulatory situation (discharge authorisation, international agreements)

Insight into BNFL’s current process giving rise to discharges, and future business options with associated potential
discharges, together with impacts and cost/benefit information

What information on dischargesis available - and what is not available?
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Member ship of the Discharges Working Group
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Member ship — Dischar ges Working group

Roger Coates

Jim Gray

Mark Drulia
Tony Free

Jim Begbie/ John Kane
Frank Barnaby
Robert Gunn

Rick Nickerson
Robin Simpson
Martin Forwood
Paul Holley

Pete Roche

Steve Kaiser

Peter Addison
Gerry McLaughlin
Steve Jones

BNFL

BNFL

BNFL

British Energy

GMU

Oxford Research Group

DTI

KIMO

Copeland Borough Council
CORE

MAFF

Greenpeace

European Commission DGXI
NI |

Environment Agency
Westlakes Scientific Consulting

and facilitated by The Environment Council

| mportant note:

Appendix 7, Page 1

Theviewsin thisreport are those of the working group members and their
respective organisations with the exception of regulators who represent current

government policy only.

The views expressed in the report may not reflect those of all the stakeholders
present at the main group meeting on the 25/26 November 1999.
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Papers Considered or Generated by the Discharges Working Group
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Papers Considered or Generated by the Discharges Working Group

Any of the documents mentioned below may be obtained by contacting either Schia Mitchell or

Erica Sutton at The Environment Council.

BNFL Ongoing Stakeholder Dialogue

Discharges Working Group - Summary of Documents Circulated

Date: Document: Provided by:
10 May 1999 OSPAR Action Plan 1998 - 2003 Pete Roche, Greenpeace
(circulated at DWG Annex 38 (Ref. § B-7.1)
meeting) - OSPAR Convention for the Protection of the Marine
Environment of the North-East Atlantic, Ministerial Meeting of
the OSPAR Commission, Sintra:
22-23 July 1998
OSPAR Strategy with regard to Radioactive Substances Pete Roche, Greenpeace
(Reference Number: 1998-17) Annex 35 (Ref § B-6.5)
- OSPAR Convention for the Protection of the Marine
Environment of the North-East Atlantic, Ministerial Meeting of
the OSPAR Commission, Sintra:
22-23 July 1998
Work Programmes 1998/1999 for PRAM's Third Tier Working | Pete Roche, Greenpeace
Groups Annex 14 (Ref 8 A-6.3)
- OSPAR Convention for the Protection of the Marine
Environment of the North-East Atlantic, Meeting of the OSPAR
Commission, Sntra: 20-24 July 1998
Prospects for Protection of the Environment in EU Radiation Steve Kaiser,
Protection Legislation European Commission
- A Janssens, European Commission, Directorate General
Environment, Nuclear Safety and Civil Protection
20 May 1999 Discharges to the environment from the Sellafield Site, 1951- Jm Gray, BNFL
1992
- J Gray, SR Jones, AD Smith
Journal Radiological Protection 1995,Vol 15, No 2, 99-131
The OSPAR Commission and Ministerial Meeting 20-24 July Jim Gray, BNFL

1998, Sintra, Lisbon

- Jim Gray

Meeting Reports, Journal of Radiological Protection; Volume
18, Number 4, December 1998

Officia Journal of The Society for Radiological Protection,
Published by Institute of Physics Publishing
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20 May 1999 .

Observations on the redistribution of plutonium and americium in
the Irish Sea sediments, 1978 to 1996: concentrations and
inventories

- P JKershaw, D C Denoon, D SWoodhead

Journal of Environmental Radioactivity 44 (1999) 191-221

The radiological impact of actinides discharged to the Irish Sea
inventories

- GJHunt, B D Smith

Journal of Environmental Radioactivity 44 (1999) 389-403

Paul Holley, MAFF

Paul Holley, MAFF

27 May 1999 .

Draft Groundrules - Main Group Meeting, 17 March 1999
- The Environment Council

Draft Groundrules - Discharges Working Group, 2nd Draft, 27
May 1999
- The Environment Council

Discharges Working Group:
Objectives/ Success Criteria/lOutcomes - Discussion Draft
- The Environment Council

OSPAR and Radioactive Discharges
- Pete Roche, Greenpeace
20 May 1999

Sellafield must be seen to be squeaky clean
- Nolan Fell
Nuclear Engineering International, Focus

The Environment Council

The Environment Council

The Environment Council

Pete Roche, Greenpeace

Pete Roche, Greenpeace

2 June 1999 .

Aquatic Environment Monitoring Report Number 32: A Review
of Radioactivity in the Irish Sea. A report prepared for the
Marine Pollution Monitoring Management Group

- P JKershaw, R J Pentreath, D SWoodhead and G J Hunt
MAFF, Directorate of Fisheries Research, Lowestoft, 1992

Jim Gray, BNFL

23 June 1999 °

Second International Symposium on lonizing Radiation.
Environmental Protection Approaches for Nuclear Facilities
11-14 May 1999, Ottawa, Canada

Mesting Report, 21 May 1999 (ICRP 40/218/99)

- RV Osborne, European Commission

Fallaciesin Ecological Risk Assessment Practices

- M Power, L SMcCarty

Environmental Policy Analysis: Risk

Volume 31, No 8, 1997, Environmental Science & Technology
News

Steve Kaiser,
European Commission

Steve Kaiser,
European Commission
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23 June 1999 e A Comparative Analysis of Environmenta Risk
Assessment/Risk Management Frameworks

- M Power, L SMcCarty

Environmental Policy Analysis: Risk

1 May 1998, Environmental Science &
Technology News

o Copy letter from Steve Kaiser accompanying
above documents

Steve Kaiser,
European Commission

Steve Kaiser,
European Commission

28/29 June 1999 | e Update on Events Post Sintra 1998 in Relation to
(circulated at Radioactive I ssues

DWG meeting) Information for Discharges Working Group.

- J Gray, Head of Corporate Safety and
Environment. Safety, Heath and Environment
Directorate H270, BNFL

28 June 1999

¢ Meeting of the OSPAR Commission Kingston-
upon-Hull: 21-24 June 1999
Note for the Record
- J Gray, Head of Corporate Safety and
Environment. Safety, Heath and Environment
Directorate H270, BNFL
25 June 1999

Jm Gray, BNFL

Jim Gray, BNFL

6 July 1999 e a-particle-induced chromosomal instability in
human bone marrow cells

- Munira A Kadhim, Sally A Lorimore, Mary D
Hepburn, Dudley T Goodhead, Veronica J
Buckle, Eric G Wright

The Lancet, Vol 34, 8 October 1994

e Transmission of chromosomal instability after
plutonium a-particle irradiation
- M A Kadhim, D A Macdonald,
D T Goodhead, SA Lorimore, SJ Marsden
& E G Wright
Nature, Vol 355, 20 February 1992

o [report on radiation damage to DNA]
- Rob Edwards
New Scientist, 11 October 1997

Frank Barnaby, Oxford Research Group

Frank Barnaby, Oxford Research Group

Frank Barnaby, Oxford Research Group
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10 August 1999 e BNFL Stakeholder Dialogue The Environment Council
Groundrules for the Working Groups
3rd Draft, 19 July 1999

- The Environment Council

e Outline of Waste Working Group scenario The Environment Council
approach
- The Environment Council

26 August 1999 e Summary of Radioactive Discharges and Jim Gray, BNFL
Impacts from BNFL/Magnox Sites other than
Sellafield

- J Gray Head of Corporate Safety and
Environment. Safety, Health and Environment
Directorate H270, BNFL

24 August 1999

2 September 1999 | o Levelsof *Tcin Seawater and Biota Samples | Pete Roche, Greenpeace
from Norwegian Coastal Waters and Adjacent
Seas

- JE Brown, A K Kolstad, A L Brungott,

B Lind, A L Rudjord, P Srand and L Foyn

 Note for BNF Stakeholder Dialogue Discharges | Pete Roche, Greepeace
Working Group
- Pete Roche, Greenpeace
2 September 1999

¢ Reference documents for Note from
Pete Roche: Pete Roche, Greenpeace
A New Hazard Index for the Determination of
Risk Potentials of Disposed Radioactive Wastes
- Gerald Kircher
Collective Doses from Proposed Sellafield
Discharges. NRPB Note for COMARE
- AMayall, T Cabianca, T P Morris,
A Nightingale, J R Smmonds and
J R Cooper
Discharge Regulation of the UK Nuclear
Industry - Anthony J Morris
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7-8 September 1999
(Distributed at DWG
Meeting)

Information requested by the Discharges
Working Group for use only within the
Working Group:

Magnox Fuel

C14 Concentration data

- Roger Coates, BNFL

6 September 1999

Tritium - The Overlooked Nuclear Hazard
The Ecologist, Vol 22, No. 5
September/October 1992

- lan Fairlie

Roger Coates, BNFL

Pete Roche, Greenpeace

13 September 1999

Conclusions from report:

Protection of the environment from the effects
of ionizing radiation

A report for discussion

IAEA-TECDOC-1091

- International Atomic Energy Agency

July 1999

Jim Gray, BNFL
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Ar-41

B205

Becquerel (BQ)

C-14

Calder, Calder Hall
(reactors)

Co-60

Appendix 9
Glossary

Americium: al of the isotopes of the element americium are
radioactive. The most important is americium-241 with a
halflife of 433 years.

Argon-41: aradioactive isotope of the element argon with a
halflife of 1.8 hours. Argonisaninert (chemicaly very
unreactive) gas so that removal of argon from gaseous
dischargesisdifficult. Thisalso meansthat it does not bio-
accumul ate.

The 'B205' plant at Sellafield was commissioned in 1964 for
the reprocessing of used Magnox fuel from UK and overseas
reactors and is still in operation.

A unit used to define the quantity of radioactivity in
discharges, environmental samples, etc. 1 Bqisonly quite a
small amount of radioactivity; the human body contains
about 4000 Bq of naturally occurring radioactivity.
‘Multipliers are often used to conveniently describe larger
guantities, e.g. in discharges:

1 gigabecquerel (GBq) = 1,000,000,000 Bq (10° Bq)
1 terabecquerel (TBg) = 1,000,000,000,000 Bq (10** Bq)

Carbon-14: aradioactive isotope of the element carbon with
ahalflife of 5,730 years. In addition to its production in the
nuclear fuel cycle, carbon-14 is produced in substantial
amounts naturally by the action of cosmic rays on the Earth's
atmosphere.

The Calder reactors, which began operation in 1956, are
located on the Sellafield site and are the prototypes for the
magnox reactor design.

Cobalt-60: a radioactive isotope of the element cobalt, with a
halflife of 5.3 years.
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The total dose received by a specified population group as a
result of discharges, that is, the summation of all the doses
received by individualsin the population. The calculation of
collective dose takes account of the persistence of
radioactivity in the environment after dischargeand is
therefore 'integrated' over a specified period of time after the
discharge has been made. Usually collective doseis
calculated for large groups, e.g. the UK, European or world
populations and for integration periods of hundreds to
thousands of years following the discharge.

A small group of people who, by virtue of location or habits
(such as food consumption) receive the highest radiation
doses as aresult of discharges from a particular nuclear
installation. For a particular nuclear installation there may be
severa critical groups; e.g. the group most highly exposed
asaresult of liquid discharges will generally not be the same
as the group most highly exposed as a result of aerial
discharges.

Caesium-137: aradioactive isotope of the element caesium,
with a halflife of 30 years.

The Enhanced Actinide Removal Plant at Sellafield was
commissioned in 1995 with the main object of removing
plutonium and americium from liquid discharges and so
reducing discharge to the environment of these
radionuclides. Also effective in reducing discharges of Sr-
90, Ru-106 and other nuclides (but not Tc-99).

Liquid or gaseous material arising from a chemical process
as waste which requires treatment and disposal.

A standard or limit for concentrations of pollutantsin the
environment, set in such away asto protect both human
health and potentially affected biota. EQS values are most
commonly set as limits on concentration of pollutantsin
water, soil or air.

Hydrogen-3, more usually called tritium: aradioactive
isotope of the element hydrogen, with a halflife of 12.3
years. Asfor carbon-14, tritium is produced naturally in
substantial quantities by the action of cosmic rays.

The period of time required for the radioactivity associated
with a particular radioactive isotope to diminish by half.
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[-129

Kr-85

Legacy (discharges)

Magnox (reactors or
reprocessing)

Medium Active
Concentrate (MAC)

Microsievert (uSv)

Offgas

lodine-129: aradioactive isotope of the element iodine, with
a halflife of 16 million years.

Krypton-85: aradioactive isotope of the element krypton,
with ahaflife of 10.7 years. Like argon, krypton is an inert
gas and so removal from gaseous dischargesis difficult. It
does not bio-accumulate.

A phrase used by BNFL to denote discharges which will
arise from the decommissioning of old plants currently on
the site and the ongoing conditioning of stored waste from
old processes to convert it into aform more suitable for
extended storage and/or ultimate disposal.

'Magnox' is the name given to a particular type of nuclear
fuel used in the first generation of nuclear reactors used for
electricity generation in the UK. Magnox fuel consists of a
uranium metal bar encased in cladding made from a

magnesi um/aluminium alloy. Both the cladding and the
uranium metal are potentially susceptible to corrosion and
storage of the used fuel for any extended period (more than a
few years) requires great care.

(See aso B205)

A liquid discharge stream from reprocessing which is
evaporated to reduce its volume, stored to allow
radionuclides with short half-lives to reduce in activity, and
discharged to the environment after treatment through the
EARP plant. The medium active concentrate from Magnox
reprocessing (but not that from THORP) contains a
significant amount of Tc-99, which is not reduced either by
the delay storage period or by the subsequent treatment in
EARP.

A unit used to quantify radiation dose, that is a measure of
the potential biological effects of exposure to radiation. For
perspective the average annual dose to the UK population
from natural radioactivity in the environment is about 2200
uSv; the Environment Agency judges the acceptability of
proposed discharges from new nuclear installations against
an upper 'dose constraint' of 300 uSv per year to the 'critical

group'.
Gases (typically, air plus acid gases plus water vapour plus

trace contaminants) emanating from a chemical process
vessel and passed into a suitable treatment system.
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The Oslo and Paris Commission: an international
commission which establishes conventions on the limitation
of marine pollution in the North-East Atlantic.

'Oxide' nuclear fuelstypically consist of pellets of uranium
oxide, produced in a ceramic form, encased in cladding
made of stainless steel or steel/zirconium alloy to make a
fuel 'rod' or 'pin'. The second generation of nuclear
electricity generation reactorsin the UK (Advanced Gas
cooled Reactors, or AGRs) used this type of fuel, as do the
most common type of reactorsin use worldwide - the
Pressurised Water Reactor (PWR) and Boiling Water
Reactor (BWR). Oxide fuel is much more corrosion resistant
than Magnox and is easier to store for extended periods if
necessary prior to reprocessing or disposal.

Plutonium: all of the isotopes of the element plutonium are
radioactive. One of the most important is plutonium-239
with ahalf-life of 24,000 years.

Reprocessing of nuclear fuel involves subjecting the used
fuel to a series of mechanical and chemical processes, the
end product being the separation of unused uranium,
plutonium which has been produced within the fuel asaby
product of the nuclear reactions which occur within the
nuclear reactor, and highly radioactive waste products. In
addition to these main 'products’ the processes result in the
production of liquid and gaseous discharges which, after
appropriate treatment, may be discharged to the
environment.

Sulphur-35: aradioactive isotope of the element sulphur,
with ahalf-life of 87 days.

A method of offgas treatment in which the offgasis passed
through a column or vessel and contacted with aliquid (e.g.
caustic soda solution) with the object of absorbing pollutants
from the gasinto the liquid.

A site operated by BNFL, located in Cumbria, which isthe
main UK site for the reprocessing of magnox and oxide
nuclear fuels and for the conditioning and storage of
associated waste products.

An intergovernmental statement made by the ministerial
representatives of the signatories of the OSPAR convention
at their meeting in 1998 at Sintra, Portugal. Some more
details are given in paragraph 3.10 of the main text.
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Sr-90

Tc-99

THORP

Strontium-90: a radioactive isotope of the element strontium,
with a half-life of 29 years.

Technetium-99: aradioactive isotope of the element
technetium, with a half-life of 213,000 years. Unlike all
other elements lighter than lead, there are no stable (non
radioactive) isotopes of technetium and the element itself
does not exist naturally; in consequence the chemical
properties of technetium have been studied relatively little.

The Thermal Oxide Reprocessing Plant is located at
Sellafield and was brought into operation in 1994 for the
purpose of reprocessing oxide fuels from reactors in the UK
and overseas. The plant was financed by advance payments
on reprocessing contracts and there are binding contractual
commitments to reprocess a 'baseload’ of fuel over the first
decade of operation.
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2nd February 2000

COUNTY COUNCIL
Your ref:
Our ref: lab/let/BNFL Labour Group Leader
Engq to: P Parkin The Courts, Carlisle
Direct Line: (01228) 607395 Cumbria CA3 8NA

Telephone: (01228) 606060
Fax: (01228) 607397
Minicom: (01228) 606336

The Environment Council

212 High Holborn

LONDON

WC1V 7VW

FAOQ: Schia Mitchell

Project Operations Manager

BY FAX & FIRST CLASS POST

Dear Ms Mitchell

CUMBRIA COUNTY COUNCIL COMMENTS ON THE INTERIM REPORTS OF THE WASTE
WORKING GROUP & DISCHARGES WORKING GROUP IN THE BNFL NATIONAL DIALOGUE

The following comments can be referred to and apply to both the Waste & Discharges Working Group
reports.

Cumbria County Council welcomes both reports as a major step forward towards common understanding
amongst all stakeholders as to the basic scenarios for managing waste and reducing discharges. We do not
wish to offer any detailed observations or criticisms of the current text in the Interim Reports.

In respect of waste, we are pleased that the report emphasises the need to ensure all waste arisings are
packaged in passively safe, monitorable and retrievable interim storage, while acknowledging that research
must continue on long-term storage and the possibility of disposal. We are, however, particularly pleased
that the report notes that the House of Lord's recommendation that the disposal programme be immediately
re-launched, is not shared by members of the Waste Working Group.

We are also pleased that both reports see the need to urgently assess the socio-economic consequences for
West Cumbria. There would be significant effects for West Cumbria from accelerated plant closures under
the "Stop Now" or similar scenario. There could also be significant economic opportunities presented by
the "Blue Sky" scenario. We consider there is thus a need to bring forward work urgently to provide
baseline economic and social impact data and then assess the consequences of each scenario. The long-term
role of Sellafield in the economy of West Cumbria needs to be given careful consideration, and the County
Council would be pleased to assist the dialogue process in developing socio-economic data analysis and
evaluation to inform the future proposed reports on Spent Fuel Management Options and Plutonium / Mox.

Yours sincerely

b7 s

W Minto CBE DL
Leader, Cumbria County Council

we )

INVESTOR IN PEOPLE Labour Group Leader - W Minto OBE DL




INSTITUTE FOR RESOURCE AND SECURITY STUDIES
27 Ellsworth Avenue, Cambridge, M assachusetts 02139, USA
Phone: (617) 491-5177 Fax: (617) 491-6904 E-mail: irss@igc.org

8 February 2000
MEMO

TO: Environment Council
FROM: Gordon Thompson
RE: BNFL National Stakeholder Dialogue

1. Introduction

This memo provides some brief comments on the 18 January 2000 draft interim reports of the
Discharges Working Group and the Waste Working Group. Gordon Thompson has prepared
these comments on behalf of the Institute for Resource and Security Studies (IRSS). Thompson
has represented IRSS on the Main Group of the Stakeholder Dialogue, and attended a
November 1999 meeting in Manchester, where earlier drafts of the two reports were discussed.
IRSS requests that this memo be attached to the two interim reports when they are made public
later this month.

2. Scope, nature and quality of the Working Group reports

Decision-making in the UK about nuclear projects has consistently suffered from the lack of a
key ingredient. That ingredient is the comprehensive, objective assessment of options for
action. Such an assessment should be performed prior to the commitment of resourcesto a
particular course of action. The assessment should identify and characterize a range of options.
It should be carried out within the culture of science, which calls for openness, accountability,
objectivity, clear statement of assumptions, and the use of peer review. The publication of such
an assessment would support an informed public debate, and would increase the probability that
wise decisions are taken.

The two Working Group reports represent a step toward meeting this need. However, they
require substantial improvement, asillustrated by the following examples:

(a) Both reports present quantitative findings which are derived from analytic models that are
not identified, whose assumptions are unstated, and for which there is no accountability.



(b) Both reports combine technical analysis with judgements about what is politically or
economically practicable, with no clear distinction between these modes of discussion.

(c) The Discharges Working Group report repeatedly refersto "dose" without defining this
parameter. In fact, the report uses a composite, theoretical dose. This practice can obscure
important information about the distribution of incorporated radioactivity within the human
body.

(d) The Waste Working Group report presents its results almost entirely in terms of waste
volume. Infact, volumeisonly oneindicator of radioactive waste characteristics, and may not
be the most relevant indicator when matters such as the cost and risk implications of awaste
management option are being assessed. The report ignores the implications of storing high-
level radioactive waste at Sellafield as aliquid, a practice which holds the potential for avery
large release of radioactivity.

(e) Both reports employ a set of scenarios that reflect arbitrary judgements, unsupported by
technical analysis, especialy in connection with the ending of Magnox reprocessing.

(f) Both reports present quantitative findings in a manner that can obscure differences between
the future outcomes of alternative scenarios. This occurs when the incremental outcomes (e.g.,
waste volume) of decisions yet to be taken are lumped together with the outcomes of decisions
taken in the past.

(g) Both reports appear to imply that policy decisions can be made while viewing particul ar
issues (e.g., waste volume) inisolation. Infact, an integrated analysis that addresses all
significant issues is a necessary precondition for making wise decisions.

3. Themodel of dialogue that underliesthesereports

In the UK, BNFL represents a large concentration of capital, has considerable political
influence, and has connections throughout the power structure. Its business planis seen asan
extension of state strategy. It continues to perform military functions, and preserves atradition
of secrecy.

The participants in this stakeholder dialogue are representatives of: (1) BNFL and its employees
or contractors; (2) central government agencies; and (3) nongovernmental bodies and local
governments. For convenience, let us call the third set of participants the Outsiders. Thisis apt
because these participants have no formal power, limited financial resources, and (like the
general public) limited access to relevant information. The Outsiders are adiverse,
argumentative group, and they rarely speak with asingle voice. Y et, over the years they have
accrued public support, and have a reasonable record of accuracy in their assessment of issues.



Why has BNFL decided to spend money and staff time on dialogue with Outsiders? The short
answer isthat problems have arisen in the implementation of BNFL's business plan. Having
tried other approaches to solving these problems, BNFL has now decided to sit down with its
critics, to identify possible areas of common interest. That should be a welcome devel opment.
Unfortunately, however, the dialogue in the Working Groups appears to have become focussed
on the question: "Can a dea be made between BNFL and the Outsiders, wherein each side
makes compromises?”

There are three big problems with a dial ogue that follows a deal-making model of thistype.
First, there is a significant asymmetry between BNFL and the Outsiders, in wealth and access to
the power structure. This asymmetry could skew the outcome of the dialogue. Second, the
Outsiders have no mandate from the public, and there will inevitably be argument within the
Outsider camp about the acceptability of particular compromises. Asaresult, any ded
involving significant compromise by Outsiders will be afragile thing, and may not last. Third,
adeal-making model of dialogue does not address the true nature of the problems that hinder the
implementation of BNFL's business plan. Those problems are real, were not created by the
Outsiders, and can only be addressed by changing the business plan.

4. A better model for dialogue

In IRSS's view, this stakeholder dialogue would be more productive if it focussed on
identifying, and characterizing as accurately as possible, the options for future action by BNFL.
Those options must begin with present realities, but their future devel opment should encompass
changes, perhaps major changes, in BNFL's business plan. In this options-characterizing model,
participants in the dialogue would resist the temptation to apply value judgments or make deals.
Instead, they would concentrate on developing afull suite of options, and on characterizing
those options in an objective, clear-headed manner. The findings of this exercise would be
made available to the genera public. Any deals would then be made openly, in the political
arena, which is where they belong.

As evidenced by the two Working Group reports, dialogue participants have put effort into
examining options for future action by BNFL. Thiswork could provide a basis for some useful
analysis. To date, however, the analysis has suffered because the participants attention has
been diverted to deal-making. If that diversion wereto cease, what steps could be taken to
move this stakeholder dialogue toward an options-characterizing model? One step would be to
examine future scenarios in an integrated, instead of a piecemeal, fashion. All of the significant
issues would be considered in parallel. Another step would be to analyse issues by employing
the culture of science. Political judgements would be made in other fora.

khkkkkhkhkkkkhkhkhkkkhkhkhkkkkxk
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Discharges Working Group

An Addendum to The BNFL Stakeholder Dialogue Discharges
Working Group Interim Report of February 2000

1.0 Addendum November 2000

1.1 A further one-off meeting of the Discharges Working Group was held on 31°
October 2000 to provide an addendum to the Interim Report in the light of
BNFL's May 23" Announcement on Magnox Lifetimes and the UK Strategy for
Radioactive Discharges Consultation Document. The meeting was not to open
up any new areas of discussion or re-open any areas noted, but not pursued, in
the previous report.

1.2 Appendix Al is BNFL's 23™ May 2000 Press Release on Magnox Lifetimes. The
UK Strategy for Radioactive Discharges 2001-2020: Consultation Document.
(DETR June 2000) is available at
http://www.environment.detr.gov.uk/ras/index.htm

1.3 The October 2000 DWG meeting was also able to consider briefly the OSPAR
Decision 2000/1 (See Appendix A2) agreed by 13 countries at the June 2000
OSPAR meeting held in Copenhagen. Since this resolution refers to the non-
reprocessing option, the group agreed to refer further discussion of this to the
SFMOWG.

2.0 The Work Process

2.1 The group looked first at the impact of the 23 May announcement on forward
projections of radioactive discharges from the Sellafield site.

2.2 We then went on to discuss the impact on discharges from Sellafield if either the
proposed Magnox station lifetimes are not achieved or if the increased
throughput at B205 is not achieved.

2.3 BNFL then updated the group with regard to its work on various discharge
abatement options and technologies.

2.4 Finally we re-visited the Findings and Recommendations of our February 2000
Interim Report to assess progress.

3.0 Additional Data presented by BNFL

Appendix 3 — Liquid Discharge Projection: Region of Optimisation

This graph shows projected future critical group dose from liquid discharges from
Sellafield, based on Magnox reprocessing throughputs derived from the May 2000
announcement of reactor lifetimes together with Thorp reprocessing continuing until
2023/4. The data are plotted onto the ‘region of optimisation’ taken from Figure 1 in
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the Interim Report. Alternative Tc99 discharge scenarios are presented — with and
without Tc abatement commencing at the end of Financial Year 2005/6.

Appendix 4 — Future Discharge Scenarios

These graphs show projected Sellafield discharges, as defined above, plotted
alongside three other operational scenarios which were defined by RWMAC for their
recent work on Sellafield discharges.

Nb: The data has been amended from that given to RWMAC, whose interest was
Reprocessing operations, by also including Calder reactor discharges.

Appendix 5 — Sellafield Historic Discharges and Impact

This data updates tables 1.1 and 1.2 in the Interim Report by including 1999
discharge data and associated environmental impact, together with ‘Notional Full
Throughput’ discharge data based on full plant operations at Sellafield over the short
term future.

Appendix 6 — Magnox Fuel Position

This table presents the Magnox fuel stocks and forward projections consequent upon
the May 2000 Magnox reactor lifetime announcement. The Group also considered
information on B205 Magnox reprocessing plant throughputs.

Appendix 7 — Sellafield Abatement Technology

These tables give the current status of work on abatement options for the principal
radionuclides, and therefore update Tables 5 and 6 of the Interim Report. It was
noted that the data on projected discharges in Appendices 3 and 4 do not reflect any
of the potential reduction measures which may be implemented upon successful
completion of developments shown in this table, other than the re-routing of
discharges arising from the Street 3 Scrubber and the Tc option discussed above.

Appendix 8 — Sellafield Liquid Discharges — Beta
This appendix gives an explanation of the term ‘Total Beta’ and the link between

historic recorded Total Beta data and forward projections.

4.0 Discharge and Dose Profiles for Discharges

4.1 The joint submission by Greenpeace, FoE, CND, CORE and WANA on the UK
Strategy was also circulated to the group. This states that

(1) The UK Strategy in fact proposes a massive increase in discharges from nuclear
reprocessing plants compared to 1998 levels, including a doubling of the
throughput of the Magnox reprocessing plant at Sellafield;

(2) The UK Strategy actively seeks to hide this massive increase in discharges by

choosing a baseline for its graphs of the period 2001-2005, instead of 1998,
when the OSPAR Strategy was adopted;
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(3) The proposal that the THORP reprocessing plant at Sellafield will continue to
operate to 2020 is completely unacceptable in view of the large quantities of
radioactive waste it discharges into the environment;

(4) The consultation is rendered largely meaningless by BNFL'’s decision to begin
work in September 2000 on increasing the throughput of its ageing Magnox plant.
This decision pre-empts any Government consideration of our views, and is in
total contradiction to the UK's OSPAR commitment to reduce and eliminate
discharges;

(5) The UK Strategy also treats with contempt the views of the majority of OSPAR
Contracting Parties, as expressed in OSPAR Decision 2000/1, that current
discharge authorisations for reprocessing plants should be reviewed as a matter
of priority with a view to implementing the non-reprocessing option (for example
dry storage) for spent nuclear fuel. The omission of any consideration of the dry
storage option is inexplicable and wholly wrong, since this is a technically feasible
means of eliminating the massive discharges from nuclear reprocessing;

(6) The UK Strategy also misrepresents the views of many of the NGOs, consultants
and Local Authority bodies that have been taking part in the BNFL Stakeholder
Dialogue.

The exchange of correspondence between The Environment Council and the DETR
is attached as appendix A9.

4.2 In considering the above NGO statement, other members of the Group noted
that BNFL are not seeking to increase the underlying throughput capacity of the
B205 Magnox Reprocessing Plant — rather they are undertaking changes to
operations and the plant to reinstate the design throughput which has historically
been achieved and to give confidence that the intended plant throughput can be
sustained. It was also noted that Sellafield discharges in the short term future
would inevitably be higher than in the second half of the 1990s because of the
anticipated return to normal throughput for the Magnox reprocessing plant and
the full operation of Thorp which had been ramping up over the previous 5-6
years of initial operation. Some members considered that this scenario is fully in
line with both expectations and authorised discharge levels.

4.3 A new scenario was presented at the October 2000 meeting. This is basically
THORP continuing until the third decade and Magnox reprocessing operating as
per the May 23" announcement. (See Appendix A3). Members of the group
noted that the new scenario shows that BNFL’s forward discharge projection,
taking account of the Magnox lifetime announcement, falls within the area of
optimisation identified in the Interim Report (noting that the bounds of the
optimisation region are illustrative only), provided that Technetium-99 abatement
is introduced by 2006.

4.4 The Group noted that the discharge profile given in Appendix 3 does not assume

the introduction of any specific abatement technology (other than the possibility
of Tc abatement) which may become available in the future, as
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4.5 described later in Section 6. Successful abatement introduction would move the
discharge profile further towards the bottom left hand corner. In particular it is
likely that the longer term projection which shows a small increase in discharges
post 2015, linked to clean-out activities prior to decommissioning, would be
further influenced by abatement.

4.6 The ‘D1plus’ scenario favoured by some members of the group, which would
maximise the amount of Magnox spent fuel going into dry storage (see Interim
Report paragraph 3.6.1), was not re-visited at the October 2000 meeting.

4.7 Additional scenarios are also included in Appendix A4.
5.0 Magnox Fuel Outcomes

5.1 The 23™ May 2000 lifetime strategy announcement means that the Magnox
reprocessing plant (B205) at Sellafield will close once all Magnox fuel has been
reprocessed. It is expected that this will be around 2012. The group went on to
look at what might happen if the expected throughput schedules are not
achieved.

5.2 Appendix A6 gives the current and projected stocks of Magnox spent fuel as at
1% April 2000. This shows that there were about 7500 tonnes of Magnox spent
fuel in reactor cores or in cooling ponds at the stations or at Sellafield on that
date. Over the remaining lifetime of the Magnox reactors, assuming they achieve
the lifetimes set out in the May 23rd announcement, around another 3,600
tonnes of Magnox spent fuel can be expected to be added to the inventory,
bringing the total BNFL expects to reprocess to just over 11,000 tonnes.

5.3 Achieving the 2012 closure date therefore depends on B205 achieving a
throughput of around 1,000 tonnes per year for the next twelve years. The
company provided DWG with information on historic throughputs, which shows
that similar throughputs have been achieved in the past on a routine basis.

5.4 BNFL made it clear to the group that, whilst the company is confident that it will
be able to achieve the expected throughputs, if the improvements are not as
high as is hoped, the likelihood is that a review of reactor lifetimes will be
undertaken rather than expecting B205 to operate much beyond 2012.

5.5 The group noted two factors which mitigate against running B205 much beyond
this period:

Firstly, as can be seen in Table 7 of the DWG Interim Report there is a time lag for
reductions in discharges of some liquid radionuclides of up to 5 years after the
closure of B205. Although the group has not been able to agree an interpretation
of OSPAR, it is clear from the DETR's draft UK Discharges Strategy that there is
an expectation that discharges from Magnox reprocessing will have significantly
reduced or ended by 2020. B205 would have to close by around 2015 at the latest
in order to achieve this, otherwise significant abatement provision would be
needed.

The Environment Council
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Secondly BNFL would not intend to operate the B205 facility and some of the
associated older plant significantly beyond the indicated dates for technical
operational reasons.

5.6 It was also pointed out that if B205 does achieve the throughputs expected, but

the planned Magnox reactor lifetimes are not achieved due to economic,
technical or safety reasons, then B205 could close earlier than 2012.

6.0 Technologies

6.1 It was also noted that the Environment Agency is shortly to launch a special
consultation on Tc-99 discharges and abatement options, when this issue will
get a further airing.

6.2 BNFL provided an update on abatement technologies by submitting a revised
version of Tables 5 and 6 from the DWG's interim report. (Appendix A7)

6.3 Notwithstanding concern expressed by some members of the group about
discharge increases in the shorter term between now and 2012, the closure of
B205 and the introduction of Tc-99 abatement, provided that this proves to be
viable, were seen by the group as having a major welcome impact on
discharges, although some members of the group would still wish to see an
earlier closure date.

6.4 BNFL reported to the group that diverting Tc-99 into the HLW stream is still its
preferred option, and that some work will be done on assessing the technical
feasibility of this option during the current B205 shutdown. This re-routing could
also contribute to reducing some other liquid discharges including Sr-90, Cs-137
and the a certain extent Ru-106.

6.5 On aerial discharges, forward projections of dose to the critical group are
dominated by the contribution from 1-129. BNFL believes that the current models
for 1-129 overestimate dose. However, the group noted that the new caustic
scrubber recently installed at Sellafield to re-route C-14 generated at High Level
Waste Plants from the air to sea, will also reduce 1-129 discharges to the
atmosphere.

6.6 It was noted that the 23" May announcement shows that the Calder Reactors
will close in the earlier half of the range given in the DWG Interim Report with a
consequent end to Ar-41 discharges. [NB The 23" May announcement gives a
range of dates for the closure of Calder Hall and Chapelcross. This is because
both stations have four reactors. So in the case of Calder, the first reactor will
close in 2006 and the last reactor will close in 2008].

7.0 Progress since the Interim Report on DWG Recommendations
(The Findings and recommendations are reproduced here for ease of reference
in italics)

The following caveat applies to this Addendum as it did the Interim report:-

The Environment Council
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We submit the following findings and recommendations subject to the caveat
that they do not indicate any change of views by those members of the group
who believe that early cessation of reprocessing is the best way of reducing
discharges.

4.1 We were unable to agree the meaning of the details of the OSPAR strategy
implementation but did agree that it implied substantial reduction of discharges.
We recognise that BNFL's indicative reduction profiles potentially provide a good
first step in achieving the OSPAR recommendations. We recommend that BNFL
show a very clear commitment to timescales where plant closures are involved
and also show that they are striving to the utmost to secure discharge reductions
over and above their pre-OSPAR plans

7.1 The May 23" announcement has set out BNFL’s commitment to plant closure
timescales. Although the closure date for B205 is towards the end of the range
given in Table 7 of the Interim Report, the decision has firmed up BNFL's
indicative discharge profile (see Appendix A3). The group recognised that the
Magnox closure decision does not address all the aspirations of all members of
the Group.

4.2 We recognise that other factors, principally socio-economics, cost and safety,
may produce a pressure against discharge reductions. We did not have time to
discuss and evaluate these factors and we recommend that suitable studies
should be commissioned.

7.2 The DWG welcomes the work of the socio-economic sub-group and looks
forward to seeing the consultants report in the New Year. Information about
socio-economic pressures in Norway and Ireland, which argue in favour of
discharge reductions will be provided to the sub-group following correspondence
initiated by KIMO (See Appendix A10).

4.3 Notwithstanding our inability to quantify the above factors, we recommend on a
qualitative basis, that BNFL should reduce its discharges within a region of
optimisation between continuing business scenarios D1 plus/D2 minus and D3
plus.

7.3 Although some members of the group were disappointed that the anticipated
improvement in throughput at B205 will mean an increase in discharges, the
graph in Appendix A3 shows that BNFL's discharge profile is still within the
region of optimisation, provided that efforts to develop Tc-99 are successful.

4.4 Tc-99 liquid discharges are specifically referred to in the Sintra statement and as
such are a 'special case'. We therefore recommend BNFL make utmost
endeavours and be seen to be doing so to achieve Tc-99 reductions by 2005.
We also recommend that liquid discharges of C-14, Sr-90, Ru-106 and Pu/Am
are addressed as 'second tier' priorities.

7.4 The May 23" announcement does not impact on this recommendation. We note
that BNFL is continuing work on Tc-99 discharge abatement and that Tc-99
discharges will be the subject of a forthcoming consultation by the Environment
Agency when this issue will get a further airing.

The Environment Council
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4.5 We recommend that the current indicative timetable for shutdown of the Calder
reactors should be implemented. We see this as the only effective means of
reducing Ar-41 gaseous discharges. [Table 7 of the Interim Report said Calder
Hall is likely to close around 2006-10]

7.5 We note that BNFL is committed to closure of the Calder reactors well within the
previously indicated time-scales. [NB The 23" May announcement gives a range
of dates for the closure of both Calder Hall and Chapelcross. This is because
each station has four reactors with the first reactor closing at the beginning of the
range (i.e. for Calder 2006) and the fourth closing at the end of the range
(ie2008)].

4.6 We recommend that uncertainty on predicted critical group dose arising from
gaseous discharges of 1-129 be resolved.

4.7 We recommend that in parallel with resolution of uncertainties in critical group
dose for 1-129, BNFL formulate by 2002 appropriate abatement strategies for the
reduction of 1-129 aerial discharges.

7.6 and 7.7 We note work is ongoing on these two recommendations (See Appendix
A7). We note that work is ongoing to look at whether the models need revising.
However, we also note that BNFL are seeking to reduce 1-129 aerial discharges.

4.8 We recommend that a subsequent working group should examine in detail all the
issues associated with prolonged dry storage of spent Magnox fuel, in order to
properly determine whether earlier cessation of Magnox reprocessing is feasible
and appropriate; if so, to consider what further reductions in discharges might be
achieved.

7.8 SFMOWG is looking at a range of spent fuel management options including
Magnox dry storage.

4.9 We recommend BNFL conducts further studies on the impact of future
decommissioning operations on the discharge profile.

7.9 This recommendation is not affected by the Magnox announcement.

4.10 We recommend that BNFL should use a methodology similar to that described
in this report to develop a strategy for discharge reduction at each of its sites in
the UK

7.10 Further work is required on the strategy for other sites, although the Magnox
announcement will impact on every other BNFL site, including Springfields.

4.11 We recommend that the government and regulators are urged to set criteria for
the acceptability of waste forms which should inspire confidence that they will
lead to best practicable environmental options being adopted. Consideration
should be given to reviewing those criteria and their application to remove
unnecessary barriers to the achievement of reduction objectives.

The Environment Council
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7.11 We note that there has been no progress on this recommendation and urge the
Government and the Regulators to take steps to bring all the parties together
within the time-scale of the Tc-99 consultation. The re-convened DWG
recommends that the Main Group writes to the DETR to this effect.

4.12 We recommend that the main group should make the results of our work to date
available to the UK government, as a contribution to the government's
development of the UK OSPAR strategy.

7.12 This recommendation was carried out, but we note with regret that the DETR's
UK Discharges Strategy quoted selectively from the Interim Report and created
a false impression of work by the Group. Representations have been made to
the DETR about this by The Environment Council. We now recommend that the
main group should make this Addendum available to the UK Government as a
contribution to the DETR UK Discharge Strategy Consultation and the upcoming
Waste Management Consultation

Appendices:-

Al BNFL's Press Release dated 23" May 2000. "BNFL confirms Magnox station
lifetimes”

A2* OSPAR Decision 2000/1

A3 Interim Report - Revised Figure 1

A4 Future Discharge Scenarios.

A5 Sellafield Historic Discharges and Impact - New Tables 1.1 and 1.2
A6 Stocks of Magnox Spent Fuel

A7 Revised Abatement Technology Tables.

A8 Sellafield liquid discharges — beta

A9* Correspondence between The Environment Council and DETR

A10* Correspondence initiated by KIMO (available from The Environment Council
offices.)

* These appendices are available by request from The Environment Council.
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BNFL’s Press Release dated 23™ May 2000
“BNFL confirms Magnox station lifetimes”




BNFL

News Release

BNFL/1566/00
23 May 2000

EMBARGOED UNTIL 16:00 ON TUESDAY 23 MAY 2000

BNFL confirms Magnox station lifetimes

BNFL istoday announcing alifetime strategy for its fleet of Magnox nuclear power stations. The
strategy provides a phased programme for the cessation of electricity generation at the eight
stations, most of which began operating in the 1950s and 1960s.

The reactors are licensed to operate for between 33 and 50 years and this early announcement of
the Company’s strategy for the lifetimes of the stations will allow operational plansto be
optimised. For business reasons, Hinkley Point A will not be brought back into service from its
current shutdown.

With today’ s announcement the Magnox station lifetimes will be planned asfollows: -

Station Licensed lifetime | Ageat Cessation of | Latest datefor end
Generation of Generation
Calder Hall 50 50 2006 — 2008
Chapelcross 50 50 2008 — 2010
Bradwell 40 40 2002
Hinkley Point A 40 35 2000
Dungeness A 40 40 2006
Sizewell A 40 40 2006
Oldbury* 40 45 2013
Wylfa* 33 45/ 50 2016/ 2021

* Continuing to run Oldbury and Wylfa to these dates depends upon the
development and use of Magrox fuel. Magrox is afuel in which uranium is used in
ceramic oxide rather than metal form. A decision on the use of Maé;rox fuel will be
taken in around 2003. Oldbury and Wylfa will aso need to undergo a Periodic
Safety Review in order to secure operation to these dates.

BNFL's Chief Executive Norman Askew said: “ Everyone knows that these stations have afinite
life and there has been speculation as to our intention regarding their operating lives.

-more-



BNFL

The reason we are making this announcement today, well ahead of time, is to provide certainty
about the future for all concerned. It will bring clarity to the Company’ s business plans, explains
our plansto our employees and provides us with time to work with the communities around our
stations on plans for decommissioning.

“These stations were pioneersin the nuclear industry and have made, and are continuing to make,
a huge carbon-free contribution to the electricity generating industry. This decision will mean that
the reactors will not be run beyond the dates announced. However, both market conditions and
technical issues could result in earlier closure.”

The lifetime strategy announcement means that the Magnox reprocessing plant (B205) at
Sellafield will close once all Magnox fuel has been reprocessed. It is expected that this will be
around 2012 although this could be later depending on throughput schedules achieved. Based on
the same programme, Magnox fuel production, which is carried out at the Company’ s fuel
manufacturing site at Springfields, near Preston, will cease by 2010.

The end of Magnox reprocessing at Sellafield will significantly reduce discharges even further and
virtually eliminate the already low discharges of Technetium. Total liquid discharge impact, which
is already minute, will further reduce by more than 80 per cent. In the meantime BNFL will
continue to work on abatement technology for Technetium and, if successful, will reduce
discharges even sooner.

-ends-
Notesto Editors

BNFL took over responsibility for the UK’s Magnox power stations in January 1998 when the
former Magnox Electric plc was merged into BNFL.

There are three other stations in the Magnox fleet which are currently undergoing
decommissioning — Berkeley (which closed in 1989), Hunterston A (1990) and Trawsfynydd
(1993).

In December 1999, BNFL announced that the Bradwell Power station in Essex will closein 2002
when it reaches its 40" birthday.

The stations employ on average around 350 people each and we expect job numbersto remain
fairly constant for up to ayear after cessation of generation. From experience at other Magnox
sites, we would expect to retrain around 250 staff for the next phase, defuelling, which usually
takes 3-4 years. After this phase we would expect numbers employed at the sites to fall gradually
to around 50 people.



BNFL

B205 is the plant built in 1964 to reprocess fuel from the UK's Magnox power stations. Overseas
and UK oxide fuel is reprocessed in the separate, more modern, thermal oxide reprocessing plant
(Thorp) at Sellafield.

For further information please contact:

BNFL Ridley Press Office on 01925 832450/2984/2146
BNFL Magnox Press Office on 01453 813219/812970
BNFL Sellafield Press Office on 019467 85838/42/43/39
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OSPAR CONYENTION FOHe THE PROTECTION OF 111 MARINE ENVIRUNMENT OF THE
HORTT-EAST ATLANTIC

MEETING () THE QOSFPAR COMMISSION
COPEMHAGEN: 27-30 JUNE HND

OSPAR Decision 2000/T on Substantial Reductions and
Elisinntion of Discharges, Emissions amd Losses of Rudinactive Substances,
with Special Emphasis on Nuclear Reprocessing’

BAYING REGARD 1o Article 2.1(7) af the OSPAR Conventian, whereby the Cuntracting Farties huve 1a:
iesal obligation to "Lke all possible steps 10 prevenr and climinate polloticn aml 1o take the necessar
measures to profeel the maritime area against adverse offects al butay aetivities su as @ safcguard humar:
lealth aud 1o conserve mavine consystems and, when prarticable, restore maring aseas which have beer:
adveracly affecled";

MINDFUL of the OSPAR Steategy with repard to Radioactive Substances, adopued ul the Ministerial
Meeting of the OSPAR Conwmission in Sialra in July 1908, whersby "the objective of the Commission wilh
tegard o radioautive substances, neluding waste, 13 k1 prevent pallukion of the mjariime arca (nm ionising
mdialion Uwough progeessive and substantial reductions of discharges, emissions and fosses of radisastive
substances, with the nltimate aim of conecntrations in Gie environment near backgrouad values for maturally
acuurring radioactive subsluaces and close to zens Tor antificial radioactive substanees":

TAKING ACCOUNT of the nocd b acl it complianoe with the time fizme, luid down in Pamgraphs 4.1.{a}
and (H) of the OSFAR Steategy with repard o Radinaclive Substances, whereby Lhe L ommissicn iy the year
M) Toor the whole maritime kres, will work towarts achieving funvher substamiaf rednetivis or elimination
of discharpas, emissions and lasses of radioactive substances;

NOTING the nationn! reporss oo the implementation of the OSPAR. Stategy with regard ko Rodicactive
Substances aubmatted to CESPAR 200N);

TAKENG ACCOUNT of PARCOM Recommenation 9409 Coneerning e Management of Spent Nuclear
Fuoet, whereby Contracting Parties agreed Lhal they have a loplimule intetnational inergst in wisessing the
allereative options For spent foel management, o relation Lo their etfect on the reduction or elimination of

dischacges of mdivactive aubstances;

NOTING that 2 study of the allenwtive nuclear fuel eveles hus muw been carried out by the MNuclear Energy
Agrency (NEA) of the Organization for Coonemis Co-operaling and Bevalopment §3EC LYY

NOTING FURTHER ihal the NEA-study has demonstrates that implementing the non-ceproGessing oprioan
{dry storage) for spenl fuel would eliminae the discharges and emissions of radivactive substances that
currently arise Fom reprocessing ir

NOTING FURTHER that discharges trom nuclear reprocessing facilitics can be wmeed through ghe Trish
Sea, (ke North Sea, along the Narwssian eoast inlo the Arctic and Atlantic Oceans giving [is¢ 11 elevated
lewels in Bioa;

: Tratice and the Linited Kimgdum abistaincd fom veling, Lncembowrg was nof present ul this voce.
1
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RECOGNISING that the seduction of discharges and coissioes of radioactive subslanees lrom mclen
seqmrooessiisg Lavilidies wauld be henedictal for die legitine wies of e seu, techiically Feasible, and waogld
cramsmwch e pdiclogical pacts of rdivnctive substances on man and Iiata:

COMRCERNED that noslear reprocessing Gacililies in the Moreh-Bast Atlantic arex are the domipant [
of deschowpes, cmissions and osscs of radivaclive subatances and hat impletenling the WUT-TEPPUCEss) e

wplem: ot spent nuclear el would, merctore, produce substantial redustions of Eivcharmes. ernisg ooy and
Iemsery o eadicactive substances into the North-Faz Atlactic,

MM AGTNG relevam Condracting Paties L anmediatcly bregin negatialivns with regand to all ayizling
wnmicis fiar the repiocessing of spemt nuclear fuel, with the aim of plementing 1he nod-reprocessing
vl S sgpenyt nucloar fuel;

ECRRALTNG Coniracting Faties nol Lo anthorise new nuelear reprocessing facilities or snbslantial
s ol cagracity o cxigting nuclear reprocessing facililies.
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| R PFrepramaics and Wensyres

13 T cuorent autharisations for dischergss oF releases of radioaclive substagces From muclear
symoessing facililies shall be reviewsd as a matter of priority by their competent nagivnl
et s, with o view Lo, inter i

= moplementing, the nom-reprocessing, vption (for example diy shiraee) for spenl ouclear 1wl
maEnagement at appropriakg fasilicies, =

*  takmg preventive weasnics @ miniaise the rigk of pollulion by accilenrs,

L Eniry into ¥orce
Zt This Edccasion caters inle loreg on 16 Jumury 2601,

LY 1w plemestation Reporis

31 Reports on implameniation of this Decigion shall be submitted to the prropriate DSPAR snbeidiary
hady m accordance with OFPAR's Standud hoplementation and Assessmenl Procedure. This CEpLing
shall comamence 11 the intelsessional period 200202003,

32 When repurling on inplemenlakion, the formal sl Appendix | shalt apply.
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Appendix ]

Impismentation Report Kormat on Complisnce

The format For implementalion reporis conctrming OSPAR Decision 20001 on Subsizndial Redoctions
and Eliminatien of Discharees, Fmissions and Losses of Radloactive Substances wilh Specinl Emphasis
o# Noclear Reprocessing as sef out below should be uztd to the cxlent possible,

Country: I_

Reservatinn applics E yes/pts |

Iz measure applicable 1 | veano
Four Countey?

\f noi applicable. then slaw why not [c.g. pe relevani instailation or activiey}

Meaus of Tmplementativa: | by femisiation | by siminisrative action by neporiated ag'i-m:m:mi_ ]
1 vesina® yes/n® vesne®

Plewse provide mlormation on:
z  specific measwes mken by pive clfect to this measure,

b, aovspecial difficulties encountered, such as practical ot legal problems, m e implomentalion al this
mCasis, _

¢ lhe reasans for not having fulky implemented Lhis meusdre should he spelt ont cleacly and plans for
fult impicmentation shoold be repurted;

4.  ifappropriale, progress towards being able wo Tift the reservation,

Chelete whichever i3 nod Bppriprite
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APPENDIX 3
BNFL National Stakeholder Dialogue — Dischar ges Working Group

Interim Report - Revised Figure 1

Liquid Discharge Projection from Sellafield: Region of Optimisation
As at October 2000
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APPENDIX 4

Futur e Dischar ge Scenarios

The attached graphs show BNFL projected Sellafield discharges, together with discharge scenarios
as requested during recent work for RWMAC. The scenarios are as follows:

BNFL projection
Magnox — operations as per lifetime announcement
Thorp — operations continue for third decade (to 2023/4).

M1T1
Magnox reactors operate to 45-50 years: all Magnox fuel is reprocessed
Thorp operates for third decade (16,500 tonnes above basel oad)

M2T2

Calder/Chapelcross to 50 yrs, other reactors to average 37 yrs. all Magnox fuel is reprocessed.
Thorp fulfils existing contracts plus some additional (1600 te) new business in the second decade
(5,400 tonnes above basel oad).

M3T5
No more fuel loaded into reactors post 1 April 2000: al Magnox fuel processed.
Thorp reprocessing terminated at 31 March 2000.

BNFL
October 2000



Indicative assessment of critical group doses from Sellafield operations
(excluding decommissioning discharges)

(a) Indicative dose to critical group from liquid discharges (excluding Tc-99 abatement)
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(b) Indicative dose to critical group from liquid discharges (including Tc-99 abatement)
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(c) Indicative dose to critical group from aerial discharges
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Indicative assessment of discharge activity from Sellafield operations
(excluding decommi ssioning discharges)

(a) Indicative activity from liquid discharges (excluding Tc-99 abatement)
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(b) Indicative activity from liquid discharges (including Tc-99 abatement)
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APPENDIX 5

Sdllafield Historic Discharges and | mpact — New Tables1.1 and 1.2

Sdllafield Historic Discharges and |mpact

Tables 1.1 and 1.2 updated to include 1999 data and notional full throughput data.



Tablel.l Discharges& Impacts- Aerial

Radio- Critical group dose (uSv) Concentration in biotain 1999
nuclide |Notional Full 1995 1996 1997 1998 1999 | Derived from monitoring data Modelled Milk Beef Pheasant Potatoes Blackberries
Throughput (contains historic (1999 discharge | 0-3 km zone Ravgglas Seascale Gosforth  Seascae, Gosforth Calder valley
discharge component) component only) By/l Bqg/kg wet weight
H-3 550 590 530 170 250 250 0.06 11 9.3 55 31 26
C-14 25 46 4.2 22 29 29 14 5.1 17 0.38 15 18 14 45
Ar-41 2800 2700 2600 2500 2500 2600 42 53
Kr-85 300,000 97,000 100,000 95,000 99,000 100,000 1.3 14
GBaly
S35 170 140 140 89 150 100 0.05 1.2 <11 <1.0 <1.0 34
Co-60 0.15 0.055 0.05 0.06 0.053 0.04 0.02 0.0078
Sr-90 0.17 0.095 013 01 006  0.063 4.4 0.0021 0.21 0.18 <0.097 <0.11 0.22 48
Ru-106 22 081 0.88 71 11 0.95 25 0.0028 <0.34 <0.34 <0.64 <0.82 <0.85 <29
Sb-125 05 1 0.76 0.22 0.18 0.25 0.00066
1-129 50 20 25 25 27 25 14 6.4 0.043 0.02 <0.006 <0.005 0.028
1-131 14 11 23 26 32 4 0.28 0.043 <0.052 <0.07
Cs-137 072 06 0.85 062 044 0.57 53 0.25 0.23 0.39 0.096 13 0.13 5.4
Pu-alpha 011 0054  0.064 01 0.03 01 11 0.23 <0.0004 0.0008 <0.001 <0.002 <0.002 0.033
Pu-241 09 076 0.59 0.79 0.27 0.83 0.29 0.017
Am-241 0084 0039 0039 0065 005 0.07 0.9 0.098 0.0002 0.0006 0.002 0.002 0.002 0.019
Total 61 69
Comments- NB: Based on interim pre-publication data for 1999

Atmospheric discharges
The 1999 discharge data have been taken from the third draft of the 1999 BNFL Annual Discharge Report and may be subject to revision

In the past stack efficiency factors have been reviewed periodically and have led to occasional revisions to estimated aerial discharges. The data used here are believed to be the best currently available.

Am-241 discharge contains Cm-242 component

Pu-alphaincludes Pu-238, Pu-239 and Pu-240 discharges but is assessed at Pu-239




Only the discharges of authorised radionuclides and other radionuclides most frequently included in the monitoring programme are shown

Aerial critical group dose
The dose from monitoring data are as presented in the third draft of the 1999 BNFL Annual Discharge Report
The dose for modelling data are as prepared in support of SALDAR 2 and presented in a second draft Westlakes report
Immersion dose from Ar-41 and Kr-85 is derived by modelling only
In principle no direct comparison should be made between doses derived from monitoring data and by modelling
There may be some discrepanci es between the monitoring and modelling approaches taken, for example critical group habits
In the BNFL Annua Discharge Report adose of 4 uSv from external exposure over sediments on Seascale beach is added to the aerial critical group dose
No modelling of the historic contribution to the aerial critical group doseis carried out presently

Aeria monitoring data

All data are pre-publication and therefore subject to verification

Notional Full Throughput
Assumes 1200 te pa Magnox and 1020 te pa Thorp, with generally conservative assumptions for burn-up and cooling time etc

Assumes operation of the Street 3 Scrubber (due to be commissioned 2001) which will re-route some C14 (and also some 1129 and 1131) from aeria to liquid discharge



Table1.2 Discharges& Impacts- Liquid

Radio- Discharge (TBq/y) Critical group dose (uSv) Concentration in biotain 1999 (St Bees - Selker)
nuclide |Notional Full 1995 1996 1997 1998 1999 | Derived from monitoring data Modelled Plaice Cod  Winkles Mussels Crabs Lobster

throughput (contains historic 1999 discharge Including historic Ba/kg wet weight

discharge component) component only  discharge component

H-3 11,000 2700 3000 2600 2300 2500 0.014 0.014
C-14 16 12 11 4.4 37 58 4.3 14 14 120 65 120 170 140 180
Co-60 38 13 0.43 15 24 0.89 1 0.98 0.98 0.26 <0.29 23 14 7.7 6
Sr-90 36 28 16 37 18 31 18 33 33 0.19 <0.14 438 3.6 1.2 <0.32
Zr-95 }20 034 0.52 0.18 0.3 01 0.05 0.042 0.042 <0.46 <0.04 <18 <13 <0.72 <092
Nb-95 } 04 0.63 0.18 0.35 0.08 0.007 0.0019 0.014 <0.11 <0.1 0.69 <0.48
Tc-99 64 190 150 84 53 69 19 14 14 6.1 21 630 1300 95 4400
Ru-106 26 73 9.0 9.8 5.6 2.7 21 14 14 <17 <16 20 19 <39 <2.8
1-129 12 025 0.41 0.52 0.55 0.48 0.073 0.073
Cs-134 11 051 0.27 0.3 0.32 0.34 0.16 0.23 0.23 <0.24 <0.24
Cs-137 18 12 10 7.9 75 9.1 46 32 10 55 7.3 11 3.7 2.7 33
Ce-144 18 11 0.78 0.49 0.76 0.6 0.26 0.22 0.22 <23 <18 <14 <12
Np-237 - 018 0.04 0.03 0.04 0.04 0.08 0.036 0.072 0.0086  0.035
Pu-alpha 026 031 0.21 0.15 0.14 0.11 25 0.44 14 0.04 0.02 15 11 0.7 0.47
Pu-241 59 77 4.4 33 35 29 41 0.25 14 130 99 <49 42
Am-241 012 011 0.07 0.05 0.05 0.03 33 0.19 15 0.04 0.02 20 17 1.6 74
Total 95 26 75
Comments NB: Based on interim pre-publication data for 1999

Marine discharges

The 1999 discharge data have been taken from the third draft of the 1999 BNFL Annual Discharge Report and may be subject to revision
Pu-alphaincludes Pu-238, Pu-239 and Pu-240 discharges but is assessed as Pu-239
Only the discharges of authorised radionuclides and other radionuclides most frequently included in the monitoring programme are shown




Marine critical group dose
The dose from monitoring data are as presented in the third draft of the 1999 BNFL Annual Discharge Report
The dose from modelling data are as prepared in support of SALDAR 2 and presented in afirst issue Westlakes report
All doses are reported for adult consumers who form the overall critical group, athough other groups may derive higher doses from individua nuclides
In principle no direct comparison should be made between doses derived from monitoring data and by modelling
There may be some discrepanci es between the monitoring and modelling approaches taken, for example critical group habits
The dose from Zr-95 includes the contribution from the ingrowth of daughter Nb-95
The dose from Pu-241 includes the contribution from the ingrowth of daughter Am-241

Marine monitoring data

All data are pre-publication and therefore subject to verification

Notional Full Throughput

Assumes 1200 te pa Magnox and 1020 te pa Thorp, with generally conservative assumptions for burn-up and cooling time etc.
Assumes operation of the Street 3 Scurbber (due to be commissioned 2001) which will re-route some C14 (and also some 1129) from aerial to liquid discharge.
Tc99 and Sr 90 discharges are dependent on the management regime for MAC liquors



M agnox Fuel Position

Taking 1.4.2000 as the baseline date:

Teu
Wylfaex-reactor 730
Other reactor sites 600
Sellafield ponds 1130
Irradiated fuel ex-reactor 2460
UK station cores 5100
Total opening stocks 7560
Future fuel load® 3600
Total Magnox reprocessing 11160

Note (1) Assuming MagRox implemented from 2006.

APPENDIX 6
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APPENDIX 7

BNFL NATIONAL STAKEHOLDER DIALOGUE

DISCHARGES WORKING GROUP

SELLAFIELD ABATEMENT TECHNOLOGY UPDATESFOR THE
DISCHARGES WORKING GROUP

31 October 2000



Sellafield Abatement Technology Updates for the Dischar ges Working Group

The following tables detail recent developments in abatement technologies for key radionuclides discharged
from the Sellafield site. The tables are not exhaustive, rather they provide a summary of the key areas of
research, development and engineering currently being pursued by BNFL.

Liquid

Abatement

Tc-99

BNFL are committed to the introduction of measures which will reduce technetium discharges from
Sellafield and are examining arange of technical options. The Company has committed to
reducing these discharges to work within alimit of 10 TBq per annum from March 2006, subject to
the achievement of atechnically viable process, which is acceptabl e to regul ators and government
departments.

BNFL's preferred strategy for achieving this reduction is to re-route the main Tc-bearing liquors
from B205 into vitrification. Assuming the current discharge limits are not significantly reduced in
the short-term, the overall effect on backlog MAC/SEC would be expected to be such that upon
completion of re-routing, at the latest by 2005/6, aresidual level of Tc-99 would be decay stored in
B211.

BNFL considers the use of "TPP' to precipitate the residual Tc-99 for encapsulation into an ILW
waste form for long term storage is the most appropriate waste management strategy. Resolution of
the issue of the acceptability of this waste for repository disposal will require further discussions
involving BNFL, EA, NI, DETR and NIREX.

Despite increasing pressure to reduce discharges of technetium, it should be stated that current Tc-
99 discharges do not pose a significant risk to health and that a recent assessment, carried out by
BNFL, demonstrated that continued discharge to seais the Best Practicable Environmental Option
(BPEO).

C-14

There have been no significant advances in abatement technology for C-14 in liquid streams over
recent years. Precipitation at Magnox is considered possible, but not cost effective, and can cause
severa additional problems. A recent assessment carried out by BNFL indicated that ceasing
operation of the existing precipitation plant, at Thorp, is BPEO, thereforeit is clear that no
additional precipitation processes should be added to the site.

H-3

No abatement technology is considered viable in the near future. A watching brief isbeing kept on
technology, despite current discharges resulting in very low doses. A recent study demonstrated
that BNFL's current discharge strategy for tritium is BPEO.

Sr-90

Initial work on removal by enhancement of the EARP process has shown some promise, but
optimisation of the process for Sr can result in areduced performance for other radionuclides. The
overall impact of any changesis assessed as part of BNFL's commitment to employing Best
Practicable Means (BPM).

The recent BPEO assessment carried out by BNFL indicates that re-route of the B27 pond purge
from SETP to SIXEP is a practicable option for reducing discharges of Sr-90, combined with the
current practice of marine dispersion.

Further possible reductions of Sr-90 discharges may be achieved if the B205 liquor re-route,
discussed above for Tc-99, is successful.

Pu/Am

The EARP plant was commissioned to reduce discharges of these nuclides and has proved to be
highly effective. Discharges are only afraction of historic levels and BNFL keeps the effectiveness
of this process under review.

1-129

Liquid discharges arise mainly from abatement of aerial discharges, diverting the I-129 to marine
discharges, which have arelatively lower dose impact. Once in the marine environment, rapid
dispersion and dilution in the huge amounts of natural 1-127 means that resultant doses are very
low. The recent BPEO assessment carried out by BNFL supported BNFL's current discharge
strategy for 1-129.

Ru-106

Ru-106 is a short-lived radionuclide and therefore the major treatment involves storage of
concentrated waste over a period of years to permit decay. Modelling is used to allow optimum
decay storage and therefore minimum Ru-106 discharges. This has been demonstrated to be the
BPEO.

Cs-137

It is hoped that a strategy of routing B38 liquors through SIXEP, if successful, will have major
benefitsin terms of controlling Cs-137 discharges. In addition, the continuing high performance of
EARP ensures that discharges have negligible impact.

Further possible reductions of Cs-137 discharges may be achieved if the B205 liquor re-route,
discussed above for Tc-99, is successful.




Gaseous

Abatement & plant modification

Ar-41

Not considered feasible using existing technology because argon is an inert gas and
because very large volumes of air are involved, adding substantially to cost and
technical feasibility.

BNFL's recent announcement on Magnox station lifetimes stated that the latest date for
generation at Calder Hall will be 2006 - 2008, after which Ar-41 discharges from the
reactors will reduce to zero. In the meantime, the Calder Hall reactors provide a
substantial carbon-free contribution to the electricity generating industry in this country.
Continuation of atmospheric dispersion has been demonstrated to be the BPEO.

C-14

A new caustic scrubber has been constructed at Sellafield, which will treat C-14
generated in the high level waste plants. Thiswill substantially reduce discharges of C-
14 from this source. The "scrubbed" C-14 will then be discharged to sea, which hasa
relatively lower dose impact than the corresponding aerial discharges.

Extensive work has also been carried out at Thorp, including an operational change to
the DOG caustic scrubber, which resulted in improved abatement performance.
Ongoing work includes additional sampling and collaboration with Cogema, the aim of
which isto better understand the process, hence allowing further reductions to be made.

Kr-85

Research on possible processes is ongoing, but currently known candidate technologies
are not viable at the necessary scale on cost, technical, engineering and safety grounds.
BNFL will continue to take a pro-active stance on Kr-85 research and devel opment
work, whilst believing that, for the foreseeable future, the BPEO for the management of
Kr-85 from a safety and environmental viewpoint is 'dilute and disperse’.

1-129

It is anticipated that the new scrubber, referred to in relation to reduction of C-14 aeria
discharges, will aso reduce I-129 discharges.

In addition, the recent BPEO assessment carried for 1-129 indicated that there was merit
ininvestigating the addition of iodate to the Thorp dissolver. If successful, this process
alteration would reduce aerial discharges of 1-129, routing a greater proportion to sea,
which resultsin a correspondingly lower dose.

Work also continues with an external contractor, to develop a modified filter, which
could abate iodine from off-gas streams. Thiswork is at an early stage however, and
various issues still need to be resolved before the filters could be employed on plant,
such as performance and disposal .

Itis estimated that over 90% of the current arisings of 1-129 are currently routed to sea,
with less than 7% discharged to the atmosphere. As each new improvement is made, it
becomes increasingly difficult to treat the residual 1-129. It is worth noting that given
the extremely long half-life of 1-129, about 16 million years, it is widely accepted that
indefinite storage will not be possible and that rel ease into the environment will be
inevitable. The abatement philosophy at Sellafield, to minimise aerial discharges and
route the majority to sea, therefore ensures the controlled dispersion of 1-129 into the
environment. This avoids the potential for an acute release and potentially higher doses
in the future associated with non-reprocessed fuel.

H-3

A significant amount of work has already been carried out to reduce discharges of H-3
at Sellafield. Operationa improvements have been made to the de-humidifier scrubber
in the centralised off-gas system at Thorp, with the result that H-3 is being more
effectively abated.

Abatement of elemental tritium is more difficult, there being no currently viable
technologies which can operate in the large gas-flows and very low tritium
concentrations existing on the Sellafield plants.

It isworth noting that the impact of aerial discharges of H-3 from the siteisvery low,
and that the cost of developing novel abatement technologies could be extremely high,
and istherefore unlikely to be justifiable.




APPENDIX 8

BNFL National Stakeholder Dialogue

Discharges Working Group

Sdllafield Liguid Dischar ges — Beta

Thereis potential confusion over the representation of beta discharges from Sellafield and,
in particular, to the use of theterm ‘ Total Beta'. Thisterm isreferred to in the Sellafield
Discharge Authorisation and supporting documentation where it is defined as a
measurement made using a specific instrumentation system using a 5mg/cm? detector
window (and hence often referred to as ‘Beta-5'). This measurement regime effectively
gives a summation of the constituent beta-emitting nuclides weighted according to the
energy of their beta emissions. Hence whilst it is broadly representative of the totality of the
beta discharge, it nonetheless ‘ overcounts' the contribution of higher energy emitters and
‘undercounts’ the contribution from lower energy emitters. In this sense it must not
therefore be confused with either a simple summation of the activity of all beta emitters, nor
with amore practicable simple summation of a defined group of identified beta emitters.

The attached figure presents datafor Sellafield beta discharges calculated by taking the
summed principal beta nuclides (including the Sr*7Y *° and Ru'®Rh'%® daughter
contributions), weighted with appropriate factors. For historic years the data are compared
with measured and reported Total Beta discharges to demonstrate the good approximation of
this method for comparison with discharge returns in accordance with Authorisation
requirements.



a) Calculated and measured discharges of total-beta— Tc abatement assumed from 2006
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b) Calculated and measured discharges of total-beta— no Tc abatement assumed
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Correspondence between The Environmental Council and DETR




Br Gary Chapman

Roadicactive Inecharzes Consuleation
DETR

4fEA Ashdoan Fouse

123 Victora Sireet

London SW1E 6DE

249 Jyng, 20H]

Dcar BIr Chapman,

DETR Consvltation Decament on Eadisactve Discinrges — references ba tie BNFL Nationo
Slakeholder Dialogue

1 write 1o you fillwing & 4elephone comversation with 8 member of your stall yesterday.

Asg you may be aware, the recent DETR. consultation dessument on radisactive dischatges mads a
mmber af references to the BNTL National Siakeholder Dialogus, a process that The Eergnment
Couneil has been responsible for convening aver the lase twe vears. While we are pleased] b see (hat
repocts from tlis dialogue are being refrred be in goverament documents, the refevences in question
Hava ralsed conenms Amonpst several of tha constituencics enpagsd i the dizlowme.

1 understand that Brian Oliver has already been sent a fax from a number of the 15603 imvolved in the
dialopnz detailing their concemns. At The Environment Council, our main concern Ak preseat is to
disenss howr thiz issus is 1o be taken forward. Steve Robinson, out Chief Crecubive wonld be pleazed 1o
mect with an appropriate representative from DETH to discuss this, to clenly any issues that bave
arizen and 10 disenss how farther outputs may be referred to. In the munlime, we wouid be prateful if

aHl futnre reforenecs to the BMFL Mational Stakeholder Talogue were checked Arse with us prior to
publication.

For fmu' informatien, the Waste and Discharges Werking Growps will be meeling in the near futars 1o
review thomr itonm reports i the light of the recent Magoox Closure annoemeemetts.

* "Thank vou for wour help. We will be in touch to discuss next stops and bo arrange a meeling,
Fours smepTely, )
Sehia Mitchell
Project Operations Manager

Drrect dial: 020 7632 0119

212 High Halkom
Lomdon WETy 7y

tal O TEIG 2618

fex 02 7742 1140

entell info®erveounsilamg.nk

Wy, sha-gnwiraamen?t council.prgaak rirgoraml Slovity Munka $22075 CorTIele o Ingpam| 0 Momkzer 300400 WA Humber 570217111




CC Bran Oliver, DETE
Rrger endpnea, DETR
Nigel Chamberdgin, CINT3
klartin Forwosd, CORE
Mark Johnslen, Faends of the TCadh
Peiz Roche, Greenpeaca
Rack Mickersam, BTN
Gorden Thanmzon, TRES
Seewart kemp, Muslsar Free Tocal Aulbuities
Hugh Richands, WANA
Caolin Duncan, BNFL
Steve Robinaem, The Fevdronment Coungil

Crr Belzicnce: Hibcamsh prajoctsiprapoctsW 1 befrarci pants cormeaspondeaceiderr [eHerdis

212 High Holborm
Lond=n WSty WY

te] 0920 TEIG 267E
fax 920 7212 114
emad info@anvecanclorg uk
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UK Strategy for Radivactiva Discharges 2001-2020, Consultation Document

Thank you for your letter of 29 June ta Gary Chaprman about refcrences in the
consuttation draft of the UK Strategy for Radicactive Discharges 2001-2020 to the BRFL
Mational Stakeholder Qialague. You alzo referred to & fax signed by some mermbers of
the stakehgider dialogue setting out their concems about these references.

| am enclosing a copy of my reply. YWe are concemed that some members feel thal the
draft strategy misrepresents the role of the stakeholder dialogue. | would welcome
suggestions fram the Envirenment Council for a brief passage on the stakehalder
dialogue to be included in the final version of the Strategy so that we can aveid these
CONCEMNS ocourring agair.  In the meanwhile we would, of course, alzo weltcme any
comments you would like o make abowt the draft strategy generally. | do not think that a
fneating at this stage i3 necessarny.

Lj rveun ﬂ;urp&j
G /4(1;.7
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UK Strategy for Radicactive Discharges 2001-2020, Consultation Document

Thank you for sending me a copy of your letier of 27 June to the OSPAR Secretariat
caommenting on the consullation draft of the UK Strategy for Radipactive Discharges
20052020,

We are naturally somy if some members of the stekeholder dialogues feal that the draft
mistepresents the role of the Discharges Woarking Group and the stalus of its repont. [
wauld like to assure you that any misrepresentation was purely inadvertent and that we
are happy 1o amend the final version so that any concems about this are addressed.

You say that the text at paragraph 7.3.7 of the drafl strategy is unirue and that &
misquotes the Discharges Working Group Interim Report.  You makea the paint that there
was 1a Lnanimiy within the Discharges Working Group on the need fo reprocess all the
Magnox spent fuel from Calder Hall.  Althcugh, as you will racognise, this paragraph
queoted maere or less directly from paragraph 3.6.1 of the Intetim Report, we would be
content to include a brief reference to the vanous views held by the members of the
Warking Group on this issue, The drafi strategy does nof, of course, sef out to describe
the stakeholder dialogue in detail or to evaluaie ite findings, The intention was to
dempnslrate that independont consideration had been given to ways in which future
radioactive discharges from Sellafield, and the resulting doses o the local critical group,
could vary with different business sceparios. In particular, it iz useful to show that doses
are likely to remain within an envelope bounded by upper and lvwer assumplions, as
shown in the “region of optimisation” diagram reproduced at figure 14 of the draft strategy.
It is also helpful to show the conflicting pressures on this envelope from, for instance,
publie perceptions, QSPAR commitments and regutatory requirements on the one hand
and costs, employment and site safety on the other,

| have vaitten to Schia Mitchell at the Environment Cauncil to invite her to pravide us with

O

DrESTOR O PEOFLE

Chamb=rlain 20070 duc



matorial for inclusian in tha final version of the stratagy so that any furthor cancern an
youir part can be avdided, Natarally we would also be happy to recelve ¢omments on the
strategy generally,

| am sending copies of this lotter %o the other signatories of your letter and 10 Schia
Mitchell. (We do not have an address for Di McDonald, I you or thase to whom copies of

{his letter are being sent have an address for her, | would be gratetul if a copy could bo
passed on.)

/g T h {/
EFrOLIVER

i hastkerlaio 260700, du:
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OrficeE oF THE MIMISTER OF STATE
crifig an Aire Stait
EYEPARTMENT OF PiJBLIC ENTERPRISE
A Baiam Fiartar Po-bh
25 CLaRE STREET, DuBLN 2,

25 Sedid Chl-aa, Bai's Atha Clizth 2.

Tol (1) 675 F444 Faw; g2v1804 1320 hopaswser irgoy, goee
% December, 1999. e

R

M. Rick Nickerson, L eds 8
UK Co-Ordinator, -
kIO,

Local Authortes International 3
Environment Organisation, : e
Environment and Transportation Department, ' =™

Grantfield,

Lervack,

Shetland ZE1 ONT,

Scotland.

Re: BFNL Stakehoider Process {Discharpe Working (zroup)

Dear Mr. Nickerson,

I refer to your letter of 24 Nevember, 1999 and previous covrespondence
concenting the above.

The subject matter raised in your letter - information on the economic or
social impacts of these emissions - is an important one.  The objective
cutlined in the OSPAR Stralegy (s to climinpte discharges from nuclear
installations by the year 2020, Among the reasons for pursuing this aim is
the need to presarve the "lepifirnate uses of the sea”, which in effeet means
the protecton of sea-based livetihpods which mught otherwise be at risk
due to contamination of the seas, In my view, the prometion of consumer
confidence in sea food and sea produce and the use of the amenities of the
Irish Sea will benefit from implementation of the OSPAR Siatesy oo
radioachve substances.

AS your lstter recognises, many of the social and economic effects of
radioactive discharges may be difficult to quantfy. However, this does not
call mto question what are often intangible influences on marme-based
livelihoods and the use of marine amenitiez, There is no doubt that there
are legitimate concems among the general public and consumers about the



effect of discharpes and it is for that reasen that Ministers apreed the
Stratcgy in Portugal i July, 1998, My Depariment is conswiting with Bord
Tascaigh Whara (the Irish Sea Fisheries Board) about what can be dome to
respond to the request for information sought by you about measurable
effects of such discharges. As soon as T hear from Bord Iascaigh Mhara I
will write to you again.

I regret o the delay in responding to your correspondence,

Yours sincerehy,

Joe Jacah, T.0.,
Minister of State

Limu™adhrrn.
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Dear Rick Nickerzon, |

Reference is made to your lecter of 21 Juby 1999 to Minister of Environment ©Ms Gurn
Flelanger, and your letter ol 24 November regarding the BNFL Stuleholder Pracazs. Az we
mfnreped you in our Jetter 5 Angust 1999, your requesr for assistance has been foraasded o
the Morwepian Radiation Procection Authorty (NRPA) for consideration. W ipofomize the
our Jate reponse, bat hope the following dara and sssesaments will still be useful as iz tn
the furcher investigations af KIMO into the issue of social and econamic impacts of
radioachve emissions Tram Seliafield.

A3 you mention in your tast letter, the social and secnomic impacts of radicactive eariszions
trom Sellafield sre difficul to quantify, According w NRPA. it is impostant to bear & mind
that the Individual radiztion doses from human consomption of seafood from Mopwesian
walers are prabably iow, dus to the present low levels of contamination and the low dose

-vonversion factor of rechnetinm-99 (Fe-9%), However, many uncercinities exists in relation w
the behaviour of ‘TC-%2 if the MNorweman marie environmesnt. Also, safficient infarmatior
regarding possible pathwiys of TC-39 o man i3 lacking. These questions neec t be answerad
before a full dose asscssment for rman and biota can be undettaken,

Clearly, a slight increase in radiation doses &0 cansumers of seafood in Narway can he
expected w5 a result of the increased discharges of Te-99 from Sellaficld. Croonpared] joa |
mE¥ limit (IRCP [$91) which applies v the overall exposure of the seneral public from man-
made radiativn, it appeers clear that increased doses will be low.

Thie direct impaces of contaminatian of TC-9% in Norway are difficull 10 evaluste, but can be
expected o be oeglipible, Om the echer hand, media focus and tncreasin g2 public awareness of
the "T'C-%9 contamination of Morwegian waters has Ted to some fear, in particufar among
representatives of the Asheries and the seafood indusmy, bug alse among the general public.
Wi have no data concerning fmpacts on tourism, but we have no reasons to beleve rhat ke
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discharges from Sellafield huve any measucable effeets on twurism in Norway. In the
following we will try to shed some light an possible present and future bopacts of the
pellution fram Sellafield on the export of seafvod. the kelp industry, sxpenditures related w
manitering, and futurs commervial development cppartunicies.

flerart of fisir auned recfiood

The exnart of BESRadriiéy rrom Morwzy was 2.8 million tons in [998, representing a value
o 184 billlion NOX. This mesns thal importace sconomic inrasests ace at risk if the perception
of Morwegiun ssafood in the marked is tainted Iy the contamination from Selafiedd. From
cxpericnce we know that even rumonrs of radicactive contamination may in(Tugnce the expart
of lish and seafoed. In cannection with the publicity related to diempiag of radioactive waste
in the K#ra and Bargnts sea the sunken nuclear submaring “Fomsomolets” near Bear Tsband.
irpoters of vorwegian seafood contacted Morwegian exparters o enswee that the seafod
produces they received were “clean”™ This, in turn, has creqted 2 need for monitodng of
rad109crivity 1n the foarine epvivenment and continuous infarmation o industry and the
general pulilic.

Fxpenditures related o monitaring of the marine errvirormen

The Norwegian povernmneat spend NOK 2.3 million cach vear on monioring of radivactive
substances i the marine environment. The purpose of this manitgring to improve our general
knuwledze about statug and erends for radipactive pollution of Norwepian waters, The
contaminatien from Sellafield 1s & key motivation factor for establishing and oparating such 4
Ty PIDETATL

The kelp indusiry

In Norway, kelp has teaditionaily been used both as an sddicive in food, a5 a fortiliser and as
anunal frod, Te day [0 (00 tons of kelp 15 harvested anaually to produce abzinate used in
fael, printer's ink and for medical purposes. The export value of Norwegian algingte products
maunts to 320 mulhen NOK. The kading Norweglan corporarion within this field has so far
not pecelved any negarive signals Tom the marked due o Sellafield, On the other haod, the
dizeharges and the related publicity bas led to some extra research-activity and monitoring of
radiogctivity in raw marerials.

fgacts an fiture developmend Qpmortuniiles

It is difficalr to predict the extent to which pollation frem Sellalicld will influence fshre
ilevelopment opportunities based on living narine cespurces, Even though we can not ae the
prosent stage decument any effects on the murine snvironment or on the quality of Lving
maring Tesounces, the possibifity that new knowledee will decurment such sffects in che futare
¢an noc be ruled cot. The maosl valnerabie econgmic seeror is [lkely to be the kelp industry.
Erelp has a strong tendency to accurnulate pollugants, including radioactive substances.
Technetinm-9% has 2 very long halilife of 215 000 years, and 15 effectively spread over larze
arcas by ocedn corrents. With cegard o waosport aod wpeake of techmetinm in the marine
fovnd-chain knowledpe is imited. Another source of uncertatnity, w which lictie attention has
vet been paid, iz the possibility of synergistic effects from ¢ilerent poliytaacs.

Pags 2



Wa hope the information given abave will be usefud in your further sssessment.

Yours sincerely,

&
!"I -
ool
Deputy Director General ' -
;I'_f__-}:'ji-‘ﬂ Ef" III;-ZM‘:’l._____...-
Fredrik Juell Theisen
Advizer
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QFFICE OF THE MIMNISTER OF 3TATE
[Difigar Are Stat
DERARTMENT OF PUBLIC ENTERPRISE
An Az nn Semar Paoibli
25 CLARE STREET, DuBLN 2.

VY S Crizra Pade &ha idlh 2

22, Tune, 2000,

Tel il by rdde Faa 0 B 12R0 afmetweae i gon elar

Mr. Rick Nickerson,

Lk Co-ordimator,

EIMO,

Lacal Authonties Lneernulional Enveonmental Oreunisation,
Frveonment snd Transporlation Department,

Girantfield, o
Lerwich, wgﬁuuﬁaﬂ;n Maangepst !
Ehetland ZE1 WT, —— _
Seatland, Dxte] 26 U 2000 (N

Actar.

: ez

Peaar Mr Nickerson,

Re: BMFL Stakeholder Process (Bischarpe Working Group)

[ refer again to youe dater of 24 November, 1999 and 10 my reply ol § December,
1994 conreming the above.

[ have been in rouch with An Bend lascaigh Mhara (BIW), Lhe [rish Sea Tisheries
Board, who are the Statc Body charged with promoting and macketing [osh sealoods
both in Ireland and on the internationul market. BIM put my Department in teuch
with Wir, J. M. Somers who propared in Nevember 1996, a submission on behull ol
BIM and the Erish seafood indusire, e be presented o the British-[rish Parliamentary
Nody's Committes on Education, Culture and the Environmenl I enclose a vopy Lor
YU peTusal.

{ think you will find the fpom relevant oo the work ol your eroup,. You will nole e
particular that -

»  Market cesearch carriel vyt on behalf of BIM showad that 35% of respondents
wete consermned to some degres about radiation in seafiood, with 23% cluiming
to avold eating fish For this rewson;

= Forperiods following an “incident”, the abive Hgures moere than double;
o {Jueries as o the Irish Sca cnvironment are cegularly received From overseys

customers and at BIM stands at inlemulionsl oade shows, particulaly in
Genmaty.



Mr. Seimers has indicated o oy Mepartment that these concerns will have probab)s
become more acute since he wrote this submission as a result of high levels ol
Technotiuom-99 detected i ihe Iosh Sea

Furthermare, the recent publicity in regard o the falsification of quality control data
tn HNFL has given zise o a number af =lsphone calls to BIM from warried seathod
retuilers and customers.

As 1 mentioned in my earlier letier, muny of the social and econcmic impacs of
radipactive discharges may be difficuls to guantily. However, there is no dosbt aboui
the grnnne and legstimace congermy fult by thz public and custimers abous the 2fTect
of such discharpes.

I repret the delay in getting bask oy youw. T hope that che above information will be of
seme help in your work,

T > r
1 0UTE slCCrELY,

vl -

Jog Jacob, T.H..
Wlimister of Sofe.



The Irish Sea - Environmental Issues

Impact on The Irish Fishing 1ndustry

with particular reference to

British Nuclear Fuels (BN¥L) Operations

and

Dumping at the Beaufort Dyke

Submission
to the
British-Irish Inter-Parliamentary Body
Committee on Education, Culture and Enviranment

Dublin - 5th. November 1996

Prepared by I, M, Somers
for
The Irish Fishermens Organisation{IF{})
The irish Fish 'risducers (drganisation (EFPCO);)
The Irish Fish I'rocessors and Exporters Associafion (EFI'LEA)
Howth Fish Auctior Sales Litd.
Bord Tascaigh Mharva {BIM} - Trish Sea Fisheries Board



webmission on The Irish Sea Environment
to the
Committee on Culinre, Education and Environment
of the
Brifish-Irish Inter-Parliamentary Body

Iniroduction

We wonld like 10 thank the Computtee for this opportunity to mest, so that we
can express the real Tears of the fishing comwnunitizss which depend for their
livelihood on a clean and bealthy environmend. m the Trish Sca,

In total, on some 420 vesscls of &l sizes, almost 1,700 fishermen representing
almnst as many families, are ganfully employed m the Jnsh Sea lrom Carnsore
Lo in Wexford to Omeath in Carlingford Lough, This does nid take seasonal
workers, such as drilt net salmon fishermen into accoumt.  Employment in
aquacnliore in Carlmgford Tough, the Bovne estuary, and south Wexdord
provides a firther 100 jobs.

In additian almeost 2 000 persons ars emploved on shore in processing, retarding,
with perhaps an additional 400 in related indnstriss such a5 wapspor,
relrigeration, packapiny, engineerng and diveet and indirect related services are
reliant an Trish sea fishing and aguaculture activities. This 15 4 very subatantial
mmmber of people, especialty when family and cther dependents are Lsken inlo
accoumt.  Furthermore, & high percentage of this employment is m rral coaslal
areas, where there 15 lietle nther alternative employment, particularhy in winter,

The Dconomic and Soctal AfTairs Commitice (O of yowr body met wath
represenilmives of The Inish Fishemmen's Orypsmisation m 1994 in regard to
Sellzfiald and also they consulted with our collsagnes in the mdustry in Narthern
Treland and in the Firth of Clyde.

We are pleased to note from an extract of thewr report that

"The Committee shares the comcerms of the fishermen
renarding the environmcental dangers in the waters around vur
twe islamds and urges both {Governmentz {0 ensurc chat
standards of protection are apprepriate to the level of threal
posed ta the marire environment. If radicaciive material is tu
be transported by sea there must be stringent and enfiorceable
regulations te ensure that it is securely contained, and that such
containers can be retrieved in the event 6f an aceident af sca.”’



At least, a committes of your body has recogmised that a risk does exist, which is
more than can be said for some UK government politicians and officials.

The Sellaficld operations including the TIIORP plant, which the O formally
phjected Lo m 1992, i3 just one of the matters on which we wish to comment on
here to-day, CHhers are the Beaofort Dyke, the other nuclear installations {posver
stations) and yeneral ndustnal and agneulurad pellutton, sewape discharges, ol
spills and geperal "flotsam” type disposals inta the Insh Sea.

Sellafield/Thorp apd other Nuglear Installations

For over forly vears operations ar the Windscale (now Sellafield) ond the bong
calalogue of "incidents” have beer a comstant source of worry, added w by
concealment, misinfonmation, the changing of poalposts in reladon 1 w0 called
acceptable slandards and arropance op behalt of the operators of the plants,
Brtish Nuclear Fucls Tad. (BNFL), and the British anthorittes. We see no pomnt
1n going over this pround to-day.

We n the Insh seafond industry need to be able to reassure owr consumess and
our sea poing members, and 10 ensure we have full infhrmation to enable us to do
50, They have a npht to be kept properly informed.  The conlidence level of the
Irish public in the data issued by the spin doctors of the British Nuclear mmdustry
and officialdom is very fow.

These nuelear operations have lony had 2 nepative effect on consumers” vicws of
fish az a safc food.  Experience bas shown that consumers are extremely
sgositive o any suggestion of radioactove conlamimaion in the Trish Sea and
adjust their purchase patlerns accordingly. This has alse been well demonsirated
in the ease ol a dilferent food safery issue in relation to beef vy the past seven
months.

Accordmy 1o market research cartied out on behalf of BIM - Insh Sea Fisherics
Board about 35% of respondents are conceraed to some degree about radiation in
seafood, with 23% clydming (o avord cating fish for this reason. This survey was
carried out at a tme when there was no currem, adyerse publicity. Tor periods
[ollgwiing an “incident”, such as the conviction secured apainst the Brtish
Electric nuclear planl in Morllh Walcs, these Ngurcs mote than doubia.
Additionally, queries as to the Insh sea environment are regularly reecived from
overscas customers, and at BIM stands at mtemational trade shows, parhealarly
m Gemmpany,  Consequentty, the industry is keen to avodd controversy, amd can
well do without emmouonally charged headlines - such as "Chertoby]l-on-5ea”,
"Risk doubbes Tor heasy' fish eaters"”, "Sellaficld, our noglear mghtmare”. These
are just some recent headhnegs i quality Insh newspapers.



Eoven the last 1gsue of “Tune” has an extensive commaent on the matter, and
mention of the problem amid the discusston of he other cument fnoyd

CONOVETSISS.

This adverse publicity aecls the fishing industey on boih sides of the Irish Sea.

We arc gratified that the report on the Insh Sci [or 1993-1995 releasad last weclk
by the Radiological Protection Tnetitute of lreland, indicates thal the

. Jatest findings skow that the level of contamination s so low thal
it should not Aeter pevple from eating fisk czught in the Trish Sea ",

However the RIPL dogs indicate that first effects of the commissioning of
TERORID 1eprocessing plant, which began in 1394, lave been adentitled by in a
sharp increase in the levels of ke radicmuclide Techaetm Y9 m seaweed
collected along (he east coast of Ireland.  The report also poines out that
discharges, albeit very much reduced fom the levels of the eighlies. Tt is our
belief that any turther discharpe. even a single atom or molecule s too maech and
uhacceptable to the peaples of these islands.

Waea [riher believe hat the addition of TITORP and of the NIREX storsse
facility are extremely cangerous developments, as they raise the firther the
possibility of accidents or of sabotage. The latest RPT report correctly highlights
this real and most setiows danger, and which we ask your conmittes to sfross (his

10 your Tt

Apart from discharges into the sea or the atmosphere, the threal of serious
accident i3 ever-present. The consequences of such accidents are poteniwally
catastrophic. Tt is owr view that the polhiter should pay for the clfects of any

meadent large or small.

There arc thany of the “Junatic fringe™ of terrorisls who would be well capable of
sceking the Iigh publicity impact of an attack on or hijacking of stapping
srumsporting the puclear waste, and who would have no regard for cven thelr 0wl
Tives, and less still for Insh or British citizens.

Actign Sought on Nuclear {ssucs

We usk the Irish memhbers of this committee (o continne €0 raise Lhese matters
with thesr regpective pariies, and o insist that the govemmont USeS 8very moyns
possible in the Furopean Union inslilutions o bring pressure to bear on the
Brirish suthorities. [n addiion we ask the British members to explam ow faars



willon thetr palitical organizations, and to seek a resoluton to the nurusl
satisfaction of two peoples, in the spint of good neighbourkness.  We also ask
(hat stricter independent monttoring of discharge levels and interpal saloty
arrangements at the Sellafield and other sites such as Dounarey and Nonth Wales
be carmied out by the relevant European Agencics.

We also ask our that there s better co-ordmation snd hatson within the
povernments concerned, such as Invironment, Marne, Enenyry and Health, as
was promsed some manths age. There is a perhaps a case tor co-crdination of
all these matters from the Department of the Taoiseach,

We welcome the decision of the Inish Supreme Court recent judpment allowing
the pelition of the Dundalle “STAD™ group of four individuals, and of the Irish
Government's willingness o continue the case.  The bringing of a casc to the
Trish ar the Intemational Cowurts has been long talked ot

While we gre apprehensive of the effect of the publicity which the case will
generate on our dustey, we hope that it will be elfeehve, s a closure ig the only
way in which the issue will dimimigh tn the pubhe pemspective. Tnforiunalely,
wilh the long life of the effluents already discharped, and the difficulties n
decommissioming the planis, it will never be totally gone.

Munitions Dumps

With a reporied one million tomz of assorted mumilions deteriorating in the
Beaufort Dvke, ¢lose to the Antnim coast, this is a hazard to all mariners,
fishermen included. Woe nced a relisble assessment of actual seale of the
problem, including the physical area over wltich the waste is spread and (b nsk
to life, bath at sea and on the shove, and to the peneral enviramment, meluding
chemmical podfulion of all marine fife. 1n addition experl consideration as to the
safe disposal of the offensive material, # this is poing to be zealsncully and a
sale option.  'We need miummation ou all the options.  The added eomplication
of (he proxiouty of the mier-¢comnector gas pipeline makes the problem moere

acure,

Also, other dumping site for munitions and chemnical waste off the Doaegal coast
and turther inlo the Atlantic mast b slopped.

Submarines.

Loy urcas of heavy traffic, such as the Insh Sea, there 15, as many fishermen havs
found out to (heir cost, an unacceptably high nsk of accklenls mvolving
sabmarines, some nuckear powered. We do not helieve that subiarines when
ravelling submerged are able to identify the abstacles in Ltheir vicinily, especially
fishing gear. Tn these situations of heavy fiendly traffic all submarings should be
obliged to operate un the surface, where they can see and be seen. There 1s no
reascn why this cannot occur, ¢specially m view of the changed internation:l
political gileation. :



Industrial Pollution

We also note the conttnued high level of industrial and sewage discharses from
the Mersey and some other arsas. There is particular concem about heavy
merals. We hope to sce full comphance with the relevant European Directives in
acenrdance with the agreed (ime scales set down by the Commission, We
recoymise that mach bas been some progress in (s repard afready, but there is
stll much room for improvement cn both gides of the Igsh Sea.

Agricultural/Horticultaral Chemicals.

The amount of chemicals used in agricubure has been Increawng over the past
decades, with more intensive farming methods . We are panticularly concearned
abont pestickde, bethimde and other residual chemicals finding their way into the
marine food chain, I 15 now 8 regular Feature of intemational seafood marketing
fhat products must be certified as being with in linvts, The tacdipe reualers are
also makang difficult demands as to traceability, 1n g water mass whers there is
relatively little imterchange with athers, such as the Insh Sea the accmmnlation of
chemicals can be a problem,

There are possible areas for jont co-operanon m the research and the momtonng
of the problem.

0il Spillage

As in owr comments on the wansportatton of nuclear waste, seodents are always
a vzl threal. The “"Sea Empress™ oil spill near Milford Haven earlier this wvear,
which also affected the Wexlord eoast illustrates this point. The damage to
marine life, inchuding fish and shellish from the oil atself and the dispersant fasts

[or many years.

We peed move cffeetive contrel on the movemeant of such wessels, with stff
penallizs for miningements, inclidng Lhe banting of the praclice of washing ont,
tantkes while al s,

Conclusion

We g wish (0 thank the Chaimman and the members af e Commitiee from
hoth parliaments for (nving us kg opporlunity of presentmgr cur ¢ase, We hope
that you will view our remarks in & posiove way mvelving some constuctive
CTLHCIST,

There hag always heen a strong feeling of commnn purpose and practical co-
operatin between Lhe fishing communries oo both sides of the sk Sea which
we know will contimie. We ask the members of the Committee to play their paet



"in ensuring that they can camy om their age old tdition of harvesting the sea o
provide sood wholesome food in absolote sceurity,

J. M. Bomers - by, Novemer 1996
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Second Update

Meeting: 31 January 2002



The Environment Council

DISCHARGES WORKING GROUP (DWG) MEETING 31/01/02

MANCHESTER HILTON

1. ATTENDEES

Frank Barnaby Oxford Research Group
Gerry McLaughlin Environment Agency
Rex Strong BNFL

Mark Drulia BNFL

Roger Coates BNFL

Steve Jones Westlakes Research
Richard Harris Facilitator

Erica Sutton The Environment Council

Apologies for absence were received from Peter Addison, Stuart Conney, Steve Kaiser, Rick
Nickerson, John Kane, Tony Free and Pete Roche.

Those present believed that the small number of attendees reflected a reluctance by
participants in the dialogue process, to revisit old themes. In this case some 2 years after
the publication of the original DWG report. This is an issue that would be worth discussing
at the main group meeting.

2. PURPOSE/OBJECTIVES OF THE MEETING

The DWG had been reconvened at the request of the Co-Coordinating Group and asked to:

o Review the recommendations made in the original DWG report in the light of
major/significant changes that have occurred since the report was published

e Take a view as to whether or not the findings of the report had influenced those
participating in the dialogue.

3. PROCESS

Those present agreed a four-stage approach to address the tasks set. The stages were:

3.1 A general update from those present as to the current output from all the groups
involved in the dialogue process.

3.2 Identification of what the group consider to be the major, legal regulatory,
Governmental and operational changes that had occurred since the DWG report had
been issued.

3.3 An assessment as to whether or not any of these changes would lead the DWG to
amend any of its conclusions or recommendations.



3.4 A review to ascertain whether or not the recommendations made in the DWG report
had influenced those participating in the dialogue process and other parties outside
of the dialogue process.

4. UPDATE OF OUTPUTS FROM THE DIALOGUE GROUPS AND OTHER GROUPS

An update on general progress of the dialogue was given by Richard Harris. Other
members of the group also contributed where they had direct involvement with groups.
The update covered the following

e PUWG e Transport Group

e Pu WG Sub Group ¢ BF WG Group

¢ SFMO WG ¢ JASM

o WWG ¢ Socio-Economic Study Group
e Co-ordinating Group e LMA

e Magnox Task Group

e LLR Task Group

5. MAJOR CHANGES SINCE THE PUBLICATION OF THE DWG REPORT

The reconvened DWG identified 13 changes that could have an impact on the conclusions
and recommendations made in the original DWG report. Each of these changes and their
possible impact on the report findings is discussed below, but in no particular order of
priority.

5.1 The Socio-Economic report by ERM

The WWG and the DWG had suggested the production of the ERM report as both
groups had seen the paucity of realistic socio-economic data as a detriment to
balanced decision making in relation to the future of the Sellafield site.

The group welcomed the production of the report. Many of its findings had been
anticipated by the DWG. The reconvened group felt that the report in itself would
not impact on the original recommendations and conclusions, but would be of
considerable benefit to SFMO WG during its deliberations.

5.2 Liabilities Management Authority (LMA)
The formation of the LMA was seen as a very significant development in that it:

Emphasises the shift in focus from discharges from re-processing operations,
to discharges from reprocessing operations PLUS discharges generated by
legacy wastes. In its original deliberations the DWG gave little recognition to
the discharges arising from Legacy Wastes.

Raised questions as to the strategy the LMA might adopt for both reprocessing
and dealing with legacy wastes. The formation of the LMA could lead to a
change in strategy from that currently being pursued by BNFL, which would no



5.3

54

5.5

5.6

doubt lead to a discharge profile significantly different from that envisaged by
the DWG.

- Raised questions, in the minds of some members of the group as to how £35
billion of liabilities was to be funded. Clearly funding is crucial to the rate as
which legacy wastes can be processed and therefore impacts the profile over
time of discharges to the environment.

Raised questions in minds of the group as to whom will actually “call the
shots™ re activities on the various BNFL sites. Will it be the LMA or will it be
the contractor? Clearly activity directly correlates with discharges.

The group raised other questions relating to the formation of the LMA, such as
relationships with the regulators and possible impacts on the national plan.

The group felt it could not answer such questions at the present time but reached
the broad conclusion that the formation of the LMA has the potential to impact the
profile of discharges from all sites. Until the group has more information about the
LMA and its strategy we are unable to assess the impact the LMA will have on
discharges.

Tc99 Decision Document

The decision reached by the EA in respect of discharges of Tc99 to the environment
aligns closely with the discharge profile for this radionuclide, envisaged by the DWG
in its original report. The decision exerts downward pressure on future discharges
from the Sellafield site.

The group notes that implementation of the decision reached by the EA is
dependant on approval by the Secretary of State and development of an abatement
process by BNFL which is acceptable to NIl, and possible NIREX, if the TPP
abatement option as opposed to (or as well as) the MAC diversion option is pursued.

DEFRA Rad Waste Consultation

In the opinion of the reconvened group the DEFRA Rad Waste Consultation has the
potential to impact the magnitude of discharges made to the environment.

However, until the group has sight of the output from the consultation, it is unable to
guantify the impact it may have on the recommendations made in the DWG report.

CERRIE

As with the Rad Waste Consultation, the members of the group will need the output
from the CERRIE process in order to assess the impact on discharges.

OSPAR

The group prior to publishing its report took all aspects of the OSPAR agreement into
consideration.



5.7

5.8

5.9

5.10

5.11

5.12

Magnox Reactor Closure Programme Issues

As there have been no changes to the closure programme since the original DWG
report was written there is no impact on the recommendations made in the report.

It was noted that for operational reasons at Magnox Reactors slightly reduced
guantities of spent fuel will be produced. This in turn means a reduction in the
cumulative amount of radioactive material being discharged to the environment
compared to that originally envisaged by the DWG.

BNFL sites other than Sellafield

Although not part of the central considerations of the DWG, the reconvened group
noted that the EA decision documents for the Magnox reactor stations propose
reductions in some limits.

The EA’s decision is very much in line with the sentiment expressed in the DWG
report, to maintain downward pressure on all discharges.

Similarly the group noted that the announced reactor closure programme will lead to
significant decrease in discharges from Springfields site with the cessation of the
manufacture of Magnox fuel, around 2006.

Security September 11 2001

The work of the DWG focussed on routine authorised discharges. Consideration of
discharges arising from the activity of terrorists was and continues to be outside the
brief given to the DWG group. The group has concluded that the impact of terrorist
activities is a matter for the Business Futures Group.

NIl - HAL Limitation

In order to meet the restrictions imposed on the company by the NIl Direction in
respect of HAL stocks, it is unlikely that BNFL would discharge more to the
environment that originally envisaged by the DWG. The group notes that the HAL
stock restriction could in fact decrease the cumulative burden of total discharges (by
restricting reprocessing), if BNFL fails to meet the targets imposed upon it.

The Sellafield Authorisation Review Consultation

The proposals in the EA consultation document regarding discharges from the
Sellafield site support the spirit of the DWG report, which was for continued
reduction of discharges.

Commercial Considerations

In developing its original report the DWG assumed that there would be a full order
book for THORP until 2023/24. As far as the reconvened group is aware this
assumption remains valid for assessment purposes, although it is noted that current
contracted business would be completed well before this date.

Should this not prove to be the case, it needs to be brought to the attention of the
BF WG for their consideration.



To summarise, some of the changes that have occurred since the publication of the DWG
report have the capacity to impact the profile of discharges from the Sellafield Site.
However for certain changes e.g. LMA, CERRIE, Rad Waste consultation, due to the lack of
real information the reconvened DWG found it impossible to comment on the impact such
changes may have on the discharges profile. That said a number of changes notably the EA
decision documents, the Sellafield consultation documents, the magnox reactor closure
programme and the NII HAL strategy, do exert downward pressure on discharges very
much in line with the spirit of the original DWG report.

6.1

6.2

6.3

6.4

6.5

6.6

6.7

IMPACT OF CHANGES ON THE RECOMMENDATIONS MADE IN THE ORIGINAL
DWG REPORT.

Recommendation 1 made reference to OSPAR. None of the changes reviewed are
likely to change the OSPAR recommendations, but might increase the rate at which
discharges to the environment are reduced between now and 2020.

Recommendation 2 dealt with the need for improved socio-economic information.
The publication of the socio-economic report commissioned by the SFMO WG, has
gone a long way to fulfilling this need but there is no direct impact on the work of
the DWG.

Recommendation 3 urged BNFL to work within the region of optimisation for
discharges profiled in the DWG report. Most of the changes discussed move the
discharges profile towards the lower end of the region of optimisation. Actions by
BNFL and the regulators similarly move the discharges profile downwards.

Recommendation 4 dealt with the need to reduce Tc99 discharges as a priority. The
EA decision document on Tc99 currently with the Secretary of State, recommends
an early reduction of Tc99 discharges, subject to BNFL development and getting
agreement to the use of a suitable technology. The decision is very much in line
with the recommendation make in the original DWG report.

Recommendation 5 dealt with the closure of the Calder reactors as the only means
of reducing Ar4l discharges. As there has been no change to the original closure
date, the recommendation stands as written in the original report.

Recommendations 6 and 7 dealt with the uncertainty surrounding the dose arising
from discharges of 1-129. These uncertainties remain. However the group notes
that 1129 concentrations in the environment continue to be much below the levels
predicted by some models. This remains valid for THORP related discharges as well
as Magnox.

The reconvened DWG further notes that BNFL are working to resolve the issue of
uncertainty and as importantly taking action to reduced 1-129 emission, e.g. THORP
iodic acid trials and the commissioning of the street 3 caustic scrubbers.

Recommendation 8 was that a subsequent group should examine in detail issues
associated with the prolonged dry storage of Magnox fuel. The reconvened DWG
group is pleased to see that this issue has been taken up by the SFMO WG, and we
look forward to their final report.



6.8

6.9

6.10

6.11

Recommendation 9 was that BNFL conducts further studies on the impact of future
decommissioning operations on the discharge profile. The reconvened DWG notes
and welcomes the fact that BNFL has created a Sellafield Historic Waste
Management project. It is expected that this group will in time provide quantitative
data on the impact of decommissioning operation on discharges. The reconvened
DWG recommends that the BF WG monitor progress being made by the BNFL
project team.

Recommendation 10 was that BNFL develop a strategy for discharge reductions at
each of its UK sites. The reconvened DWG noted that some of the changes have
resulted in decreases in discharges at other BNFL sites, notably

Reduction in discharges at Springfields due to the closure of the Magnox fuel
production line. A consequence of the reactor closure programme announced by
BNFL.

The EA Decision documents on discharges from Magnox reactor sites reduce
limits for a significant number of radionuclides.

The group also notes that while it has not seen the publication of discharge
reduction strategies at other BNFL sites, the fact that BNFL and other are involved in
the development of the UK strategy for the reduction of radioactive discharges, must
inevitably lead to the production of site specific plans.

Recommendation 11 dealt with the need for government and regulators to set
criteria for the acceptability of waste forms.

The reconvened group notes that there has been no real progress on this
recommendation.

Despite this lack of progress the group noted that BNFL are developing proposals for
a trial of the TPP process (Tc99 abatement option), which they will discuss with the
regulators shortly. The reconvened DWG group hopes that the discussions will lead
to a way forward on setting criteria for the acceptability of waste forms.

Recommendation 12 was that Government should make use of the work due by the
DWG. The reconvened group believes this had happened.

In summary none of the changes that have occurred since the publication of the original
DWG report would lead the reconvened group to change or even significantly modify the
original recommendations made in the DWG report.

7.

EVIDENCE THAT THE WORK OF AND OUTPUTS FROM THE DWG HAD
INFLUENCED OTHERS.

The reconvened DWG group came to the conclusion that both indirectly and directly the
work of the group has influenced others. The evidence supporting and view is as follows:

The DWG together with the WWG recommended the production of a socio-
economic report. A report has been produced and is proving to be a useful
document.



Discharges have become a business critical issue for BNFL, with Senior
Management giving discharges significant attention.

Decisions by the regulators are seen to put emphasis on reducing discharges, in
line with recommendations made by the DWG.

Government has made reference to the work of the DWG.

As stated above we believe the influence of the group has been both direct and indirect.
Despite a lengthy discussion, the group could not decide which of the two had the more
impact. The discussion did highlight the importance of the dialogue as a “mixing zone™ for
the exchange of views. It appeared to the group that interaction and exchange of ideas
within this “mixing zone” wasl/is as influential as that brought about by the formal reports
produced by the Dialogue Process.

Finally one caveat. The reconvened group noted that a number of stakeholders, who were
part of the original DWG group were not present at the reconvened group therefore their
views about the impact of changes and the influence of the DWG may not be fully reflected
in this report.





