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1.0

INTRODUCTION

The purpose of this report is to set out the steps
involved in identifying sites for consideration as a
potential land-based deep repository for low and
intermediate-level radiocactive waste. It describes the
process by which a short list of sites was drawn up for
consideration by the UK Nirex Board of Directors. Sites
from this short list were to be put forward for detailed
appraisal prior to identification of a preferred site.

Underlying the work on site identification has been the
requirement that UK Nirex demonstrates that:

(1) in putting forward a proposal, no obviously bet@er
option has been ignored from a radiological point
of view; and

(2) a rational approach has been adopted in selecting
a site.

Accordingly, UK Nirex has identified three concepts for
repository development:

- under land, accessed from a land base;

- under the sea-bed accessed from a cecastal land
base: and

- under the sea-bed accessed from an offshore
structure.

This report does not address the site selection issues

for the third concept, nor the ports which could service
such offshore sites.

The following section outlines the general approach
adopted in the selection process and Section 3 describes
the various sources of the sites. Section 4 explains
the progress through the site selection process, from

the base list to the identification of the short listed
sites.

The final section describes the supporting documents,
which provide the background data for the site selection
process summarised in this report.



APPROACH

The general approach of the search for a deep repository
site has followed that used for the near-surface
project, namely identifying areas of potentially
guitable geoclogical conditions and excluding land where,
in the first instance, it would be preferable in
planning terms to avoid. This approach produces basic
"Areas of Search'.

Geoloqy

The background to the identificati?n of the geological
environments is given in a paper 1) presented at an
International Atomic Energy Agency symposium in Hanover
in March 1986.

The hydrogeological environments considered likely to
offer potential are:

(1) hard rocks in low relief terrain

(2) small islands

(3) seaward dipping and offshore sediments

(4) inland basins |

{(5) low permeability basement rocks under sedimentary

cover { BUSC')

These environments were allocated to the following
categories for the purposes of the site selection
process:

(1) low relief hard rock
(2) small islands

(3) sedimentary

(4) BUSC

(1) Geological Environments for Deep Disposal of
Intermediate Level Wastes in the United Kingdom.
N Chapman, T McEwan, H Beale.
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Planning

The areas excluded on planning grounds were:

(1) districts/boroughs with a population density of 5
or more persons per hectare; and

(2) land designated as nationally important for its
landscape and/or nature conservation value.

In theory, if radiocactive waste is safely contained
within a designated site, the proximity of population
should not be a material factor in site selection.
However, in practice, given public perception of risk,
areas of low population density were considered to be
preferable.

In defining the Areas of Search for a potential
repository site, parts of the country with high
population densities were excluded using the siting
criteria of nuclear power stations as a point of
reference. A report by HM Nuclear Installations
Inspectorate recommends that there should not be any
settlements with a population of more than 10,000 people
within 5 miles of the site of a nuclear power station.
However, the report acknowleddges that the siting of
Hartlepool and Heysham power stations within a semi-
urban environment is acceptable according to 'relaxed
criteria', the population in these instances being not
more than 100,000 within a 5 mile radius.

This latter figure was used as a yardstick to define the
areas of higher population density. (It should be
stressed that the figure was used for guidance and is
not an absolute criterion). A population of 100,000
within 5 miles implies a density of 4.9 persons per
hectare, assuming an inland site.

The population density input to the repository site
search was at the preliminary stage, by excluding from
the identified geological environments any district or
borough with a population of 5 or more persons per
hectare (as at the 1981 Census).

| D )y



2.14

Areas of the United Kingdom have been designated as
being of national or international importance in terms
of landscape or nature conservation. To conserve these
identified resources, it was recommended that such
designated areas should be excluded from the Areas of
Search in the first instance. It is preferable that a
repository development within the designated areas is
avoided if at all possible.

The designations referred to were:

National Parks
Areas of Outstanding Natural Beauty )} England & Wales
Heritage Coasts

National Scenic Areas Scotland

National Nature Reserves UK

Although some are designated of national or
international importance, Sites of Special Scientific
Interest were not considered at this stage 1ie in the
identification of the Areas of Search. Both National
Nature Reserves and SSSIs were considered at the site
specific stage, although information on SSSIs is not
always contained in available documents.

Both geglogical and planning criteria are described in a
paper prepared for UK Nirex by British Geological
Survey in 1988. Applications of the criteria produced
defined 'Areas of Search' which formed the basis for the
site search.

Process

Initially, the site search concentrated on the first
three hydrogeological environment types. A fourth
category - entitled ‘other sites outside area of search'’
- was included as a 'holding' list for sites which,
although not in the defined Areas of Search, did appear
to be potentially suitable on grounds of geology,

(2) A description of the processes used in defining
the areas of search for the disposal of low and
intermediate level radicactive waste in the UK. T
McEwan (BGS) 1988



2.16

2.17

2.19

planning and/or availability. Some of these sites fell
within the BUSC category and therefore were referred to
as such later in the selection process when the BUSC
environment was brought into the search. As the search
widened, other sites in the BUSC environment were
identified.

To facilitate reference to the repository concepts (in
para 1.3) the categories were sub-divided into coastal
and inland locations (apart from the small islands).

To identify potential sites, the approach used was to
follow a sieving process, assessing the sites against
various factors to provide a list of sites which
appeared most worthy of further investigation. The
approach was pragmatic in that the factors and sites
would be reviewed, refined and adjusted at a later stage
if necessary, if the results of the process did not
fulfil the objectives set by UK Nirex.

The sieves applied are described in the following
paragraphs. Where relevant, further details and
explanation are given in Section 4.

Sieve 1: Location

Sites in or near the defined Areas of Search or
appearing to have particular potential - as described
above.

Sieve 2: Ownershi

From the outset it was recognised that UK Nirex does not
have powers of compulsory purchase and must therefore
proceed by agreement. Accordingly, a pragmatic rather
than theoretical approach was taken, which involved
consideration of sites under the ownership of either
central government funded bodies (e.g. Ministry of
Defence, Forestry Commission) or the Nirex partners. If
a private landowner offered land to UK Nirex for the
purposes of a deep repository, this too was considered.



Sieve 3: gize/Characteristics

2.20 The surface workings for a repository are estimated to
occupy some 40 hectares (100 acres). To ensure
ownership control over land above the deep repository, a
guidance threshold of 400 ha (1,000 acres) was set for
the inland sites. For coastal sites the threshold was
200 ha (500 acres). Sites with a clearly unsuitable
configuration (e.g. former railway lines) were also
excluded at this stage.

Sieve 4: Geology

2.21 Site specific information, from data available to BGS,
enabled a preliminary check on the likely suitability of
the hydrogeological environment.

gieve 5: Suitability

2.22 The final stage of the process comprised an assessment
of the 'suitability' of the sites. This stage was
carried out in three distinct parts, with progressive
refinement of details and appraisal methods. The common
element of the Sieve 5 parts was the comprehensive
nature of the assessments ie sites were assessed from
several aspects (eg safety, geology, transport,
planning) rather than one specific issue (eg ownexrship) .

2.23 Firstly, continuing the pragmatic approach, the sites
were reviewed by Nirex and a team of its consultants to
jdentify "front runners". This included assessing
whether (a) although in public ownership, they might be
made available to UK Nirex, and (b) the site contributed
to the range of concepts and options (i.e. would be a
rational choice).

2.24 The sites remaining after this ‘'expert review' were
subject to further study and considered at a ‘'site
evaluation' meeting, which examined the key implications
of a repository development at each site.

5.25 fThe reduced list of sites was subject to a 'decision
analysis' process, which applied weights to the criteria
and assessment conclusions from each of the relevant
topics in order to facilitate comparative appraisal
between sites and options. The short list of sites was
drawn up from this appraisal stage.
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SITE 1IDENTIFICATION

From identifying the Areas of Search, the next step was
to consider specific sites. The sites were assembled
from a variety of sources with the overall aim of
ensuring that no obvious option had been ignored. This
meant that the range of type and location should be as
wide and comprehensive as possible.

The principal sources of the individual sites were:

(1) carried forward from the shallow repository
project;

(2) UK Nirex;
(3) BGS (from identification of environments);
(4) map review of the Areas of Search; and

(5) land review from the Ministry of Defence.

The sites brought from the shallow repository project
were themselves originally identified primarily from
sources (2)- (4).

Some sites were offered to Nirex by private landowners.
These, together with sites owned by the Nirex partners,
are sourced from Nirex.

Basic information - where available -~ was gathered for
each site in order to apply the sieving process. The
level of detail of the background data had teo be
appropriate for the purpose intended so as the selection
process progressed further data was obtained on the
reduced number of sites.



8ITE SELECTION

Figure 4.1 sets out the various stages and the
nomenclature used in the site selection process. At
each stage the list of potential locations was
progressively refined through the application of sieving
factors. If the relevant information was not available,
the site was carried forward to the next stage of the
process.

As noted in para 1.6 above, the process was not carried
out as a 'once only' study. Sites identified at a later
date than the initial application of the process were
added to the original 1list and put through the sieving
process.

List A comprises all identified sites considered in the
site selection for the deep repository. The draft total
iz 537. The breakdown by location is:

coastal 84
inland 327
small island 126

537

Sieve 1: Location

Attention was focused initially on the Areas of Search
(AoS), where it is most likely that geological and
planning factors will be favourable. However, as
explained in para 2.14 above, sites which fell outside
the Areas of Search were not rejected if they had
specific attributes which made them worthy of
consideration.

Over half of the List A sites were rejected on this
sieve. The remaining sites comprised List B. The
breakdown of these sites by category is:

List B No. of Sites'
Sedimentary rocks - coastal 11
- inland 54
Small islands 28
Low relief hard rocks - coastal 14
=~ inland 6
Sites outside Areas of Search - coastal 40
- inland 51
TOTAL 204



Pigure 4,1 : S8ite Selection Process

LIST A

Sieve 1 Location |

LIST A REJECTS
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LIST B REJECTS

LIST C
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LIST C REJECTS
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Sieve 4 Geology I

LIST D REJECTS
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Sieve 5.1 expert review I

LIST E REJECTS
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Suitability:
Sieve 5.2 site evaluation |

LIST F REJECTS

LIST G

Suitability:
Sieve 5.3 decision analysis I

LIST G REJECTS

LIST H




Sieve 2: Quwnership

While land ownership was a factor in the initial
identification of sites, further consideration was given
to the ownership of individual sites as this would
undoubtedly have an influence upon the practicality of
developing a deep repository. Accordingly, sites which
were not under Central Government control, owned by
Nirex partners, or had been offered to UK Nirex by the
landowner were excluded at this stage.

This resulted in the removal of 39 sites, of which 23
were small islands, the ownership of which was
identified through the Scottish Register of Sasines.
The remaining sites, known as List C were as follows:

List C No. of Sites
Sedimentary rocks - coastal 9
- inland 44
Small islands 5
Low relief hard rocks - goastal 12
- 1inland 6
Sites outside Areas of Search - coastal 39
- inland 50
TOTAL 165

Sieve 3:; Size/Characteristics

The next stage in the site selection process was to
consider the size and configuration of the remaining
sites. In determining whether sites should be carried
forward the following quidelines were applied:

(1) For inland sites a general size threshold of 400
hectares (1,000 acres) was set, representing the
area of sub-surface working likely to be involved
in the construction of a deep repository. This
guideline was not applied too rigidly. For
instance, sites within about 50 hectares of this.
figure or where scope appeared to exist for
extending land ownership, were carried forward.

(2) For coastal sites a general size threshold of 200
hectares (500 acres) was set representing the
maximum likely requirement for surface workings
associated with a deep repositery constructed
under the sea. The main exception to this
guideline was small islands, which were seen as an

10



alternative means of providing access below the
sea bed (e.g. using offshore technology where a
much smaller area above water could be
considered).

In some cases, information on the size of the site (i.e.
extent of the ownership) could not be obtained. Where
it was possible that sufficient land was in the relevant
ownership, the site was continued to the next stage.
The application of the size factor resulted in the
exclusion of 48 sites, with the resultant List D being
made up as follows:

List D No. of Sites
Sedimentary rocks - coastal 9
- inland 14
Small islands 5
Low relief hard rocks - coastal 8
- inland 5
Sites outside Areas of Search -~ coastal 36
- inland 40
TOTAL 117

Sites passing to List D were considered in further
detail by BGS to assess their geological potential for
development as a deep repository. Sites unlikely to
meet requirements were excluded (this applying to 78
sites) with remaining sites forming List E. This was
comprised as follows:

List E No. of Sites
Sedimentary rocks - coastal 8
- inland 3
BUSC - goastal 4
- inland 9
Small islands 3
Low relief hard rocks - coastal 3
- 1inland 2
Sites outside Areas of Search - goastal 4
- inland 3
TOTAL 39

11



The above breakdown shows the stage at which sites in.
the hydrogeological environment "low permeability
basement rocks under sedimentary cover" (see para 2.3
above) were specifically identified. Acting on advice
from radiological safety consultants, the
hydrogeological environments defining the Areas of
Search were re-examined. It was concluded that the BUSC
area could offer some of the advantages of the hard rock
environment while having a relatively impermeable
sedimentary cover.

Sieve 5: Sujtability

At this stage, UK Nirex and the team of advisors
examined the site list to pick out the "front runners".
The aim of this process was to produce a list of sites
which was representative and covered the range of
hydrogeological environments and land-based repository
concepts.

The composition of this list ensures that a full range
of options was considered. The inclusion of a site on
the list cannot be taken as a guarantee that it will be
made available. This will require further discussions
with land-owners and Government. However, as far as
possible “credible' candidate sites have been selected
based upon a pragmatic assessment of factors likely to
contribute to the successful development of a Deep
Repository.

List F, which comprised the sites to be considered at
the evaluation meeting is as follows:

List F No. of Sites
Sedimentary rocks - coastal 5
- inland 1
BUSC - c¢oastal 3
-~ inland 1
Small islands 3
Low relief hard rocks - goastal 1
- inland 1
gites outside Areas of Search - goastal 0
- inland 2
TOTAL 17

12
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At the site evaluation meeting, 8 sites were rejected,
leaving 9 land based sites to be subject to a decision
analysis process.

List G No. of Sites
Sedimentary rocks - coastal 2
- inland 0
BUSC - c¢oastal 2
- 1inland 1
Small islands 2
Low relief haxd. rocks - c¢coastal 1
- 1inland 1
Sites outside Areas of Search - coastal 0
- inland 0
TOTAL 9

The application of a structured decision analysis model
to the remaining sites enabled a short list to be drawn
up which comprised the most suitable locations for
consideration as potential repository sites. The short
list of 4 sites (List H) was as follows:

List H No. of Sites Site

Sedimentary rocks

- coastal 1 Sellafield

BUSC

- inland 1 Stanford

Low relief hard rocks

- coastal 1l Dounreay

- inland 1 Altnabreac
- (Braehour)
4

sSummary

To summarise the results of the site selection
procedure, the draft number of sites on each list is
shown in Figure 4.2.

13
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Figure 4.2 : Draft 8ite Numbers

LIST A: 537

Location 1

LIST A REJECTS: 333

LIST B: 204

OwneTship I

LIST B REJECTS: 39

LIST C: 165

|

Size/

CharacTeristics————h-—j

LIST C REJECTS: 48

LIST D: 117

Geology |

LIST D REJECTS: 78

LIST E: 39

Suitability:
expert review——*~*————1

LIST E REJECTS: 22

LIST F: 17

Suitability:
site eleuatlon*—“h~**““j

LIST F REJECTS: 8

LIST G: 9
Suitability:
decision analysis———————~1
LIST G REJECTS: 5
LIST H: 4
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Of fshore Sites

In addition to inland, coastal and islands sites, it was
necessary to establish possible locations for the
development of offshore repositories. This was
determined entirely by engineering and geological
considerations.

Two concepts have been established from the work
undertaken for UK Nirex by Sir Robert McApline and NEI
Ltd. These are:

- sub-sea repository in sedimentary rock; and
- sub-sea repository in hard rock.

In order to provide a realistic basis for conceptual
designs of these concepts two offshore areas have been
identified; in the North Sea and off the west Coast of
Scotland. Appropriate support bases on land were
identified by JMP Consultants.

The two concepts, with the identified locations, were
considered at the site evaluation and decision analysis
phases of the site selection process. Both were
rejected at the latter stage.

15
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5.0

SUPPORTING DOCUMENTS

In addition to the two documents referred to in Section
1.0 which provide further details on the process of site
selection (particularly the hydrogeoclogical background},
there are several documents which contain site specific
information in support of this summary report.

The site information comprises:

(1) Site Lists: a listing of the specific sites at
each stage of the selection process and an
alphabetical list of all 540 sites showing when
sites were rejected.

(2) Site Maps: maps of the UK showing the
distribution of the sites and the reduction from
List A through to List H.

{3) Data Sheets: a data sheet has been compiled for
each site giving basic information on location,
source, ownhership etc and the results of the
sieving process. Coastal and inland sites on List
A have maps at a scale of 1:250,000. The 301
other sites have maps at 1:250,000 and 1:50,000,
showing area and site features.

The Data Sheets are contained in five lever arch files,
categorised in order of the sieve process and listed by
reject stages (ie List A Rejects etc).

Tn addition to these documents, at the 'site evaluation'
and 'decision analysis' stages of site selection,
detailed reports were prepared on the individual sites
giving background data and assessing each site against
the relevant criteria.

16

D, ../,



	Front Cover.jpg
	Front page and contents tab 1.tif
	Sections 1 and 2 tab 2.tif
	Sections 3, 4 and 5 tab 3.tif



