e
”III’, .

m‘%@\
TS

Cheshire Eas?
Council?

‘?“:\gff}“

Cheshire East Council

Sand Study, 2019-20

Final Report by

Cuesta Consulting Limited

5% June 2020

nvironmental Geology Consultants



CHESHIRE EAST COUNCIL - SAND STUDY 2019-20 — Final Report

CONTENTS

1. Introduction and Terms of Reference ....... . iveeeeiiireeiiiieeccrrrrerccrreeeecrreeeseeeeennseesenns 2
Ta] oo [T o1 [e] o SRS 2
LT = L= PSPPSR 2
2. DAta SOUICES ..cvvuiiieniiieniiieniiiinieieniiianiorensiissisiessiersssissssersssstsssssrensssssssssenssssasssssnssssas 5
3. SANA RESOUICES ...cceuuiiremeriirieneneertenasiertrenssesseennssesseenssssssennsssssssnssssssensssessssnsssssssnnssessenns 6
Overview of sand resources in the former County area of Cheshire. .......ccccccoevvvcieiincieeeccnnenn. 6
Distribution of the Congleton and Chelford Sands in Cheshire East.........ccccceeevvciieeiiiciieeeceiieeeens 9
The GaWSWOIth SANG.....cocuiiiiiieie e e e e et e e s et r e e e seabaeeessabaeeesensaeeennns 19
Other Silica Sand Resources in Cheshire East and Cheshire West ........ccccccevvcieviiiceeeincieee e, 20
SUIMIMIAIY e e e e e e e e s e s e s e s e s e s e s e s e s e e e s e s e s e s e s s s e s e s e e s s s e e s asaaaaasasaaa s snsnsnsnnnnns 22
4. ANALlYSiS ANA DiSCUSSION .. ceeuuuerieeennirieeenierreenneereensseeeeesssseesesnsssessensssessssnssessesansssssesnns 25

The feasibility of making a distinction between soft sand and sharp sand used for aggregate
PUTPOSES. evtteteeerereereeeeeeresessessseessseesseeessseesseeeeeseseseessssesssssssssssssssssssssssssssssssssssssssssssssssssnsesessssssnenes 25

The appropriateness of the existing agreement which requires Cheshire East to meet 47% of

the Cheshire aggregate apportionMent figUIre........cccuviiiiciiii e e 26
The need for separate landbanks for sharp and soft sand in Cheshire East, in addition to

maintaining provision at silica SANd SItES ....c.uviieiciiii i e 27
The co-dependency of aggregate sand on the production of silica sand in Cheshire East......... 27
The specialist markets supplied by sand from Cheshire East..........ccceeivevieeiiicieei e, 28
The specific market for hydraulic fracturing sand. .........ccccveeiiiiiii e 29

The need for separate Areas of Search / Preferred Areas for both aggregate and industrial silica

3= 1o Lo TN O a1 o 11 o == T SR UUURRN 30
Detailed review of operational sand sites in Cheshire East ..........cccoveeeeeieeevciiiieeee e, 31
Geographical locations of the markets supplied by each site......cccovvivcieiiiiciii e 32

Overview of the importance of Cheshire East’s position in meeting the overall national supply
o] 1o Lo [V A g - | IEY-T oo R PSPPSR 32

The extent to which it would be reasonable in the plan making process to expect the silica sand
resource in Cheshire East to be used in preference to the resources found in other areas (e.g.

because of major landscape designations €1C).........ccccuieiiiiiiieeeiiiee et e 33
2 =] =T 1o =L 34
Cuesta Consulting Limited 1 Date: 5" June 2020

QA Reference: C/CEC/007 Status: Final



CHESHIRE EAST COUNCIL - SAND STUDY 2019-20 — Final Report

1. Introduction and Terms of Reference

Introduction

1.1 This report has been produced by Cuesta Consulting Limited (‘Cuesta’) in response to
the invitation to tender received from Cheshire East Council (CEC) dated 25% February
2019.

The Brief

1.2 The purpose of the study, as stated in the Brief, was to produce a report “which
provides suitable background information, site assessments and recommendations
relating to the sand resource in Cheshire”. The report was required to “assist with the
development of planning policy within the Council’s Local Plan i.e. its Minerals and
Waste DPD”. The report was required to cover matters within four broad,
overlapping areas, as follows:

1) A general overview of the Cheshire sand resource and its strategic importance
at a local, regional and national level;

2) A detailed analysis of the Cheshire East resource including its current and
potential end uses;

3)  Adetailed review of the operational sand sites in Cheshire East and the markets
they serve; and

4)  An assessment of the strategic implications for plan making in Cheshire East
1.3 The following text sets out the more specific requirements in relation to each of these
themes, as stated by CEC in the project Brief.

1) Overview of Cheshire Resource

e Provide an overview of the nature and character of the sand resource found in
the former County area of Cheshire. This should highlight the general extent of
the resource and any differences in quality and grade of resource found in each
of the two Cheshire MPAs. Comment on how this affects the end uses to which
the sand can be put and the wider strategic implications the Councils needs to
consider as a result i.e. to what extent is the resource or its uses considered to be
locally, regionally or nationally important?

e Does the geology of the Cheshire resource enable a distinction to be made
between soft sand and sharp sand used for aggregate purposes? Is it practical or
feasible to do this in Cheshire and Cheshire East or is the geology too complex?

e In terms of the likely available aggregate resource in the two Cheshire MPAs,
comment on the appropriateness of the existing agreement which requires
Cheshire East to meet 47% of the Cheshire aggregate apportionment figure of
1.51 mt/pai.e. 0.71 mt/pa. Does this give sufficient consideration to the extent
of silica sand resources in Cheshire East and the fact that aggregate sand is a
secondary product for the quarries currently operating in Cheshire East?

Cuesta Consulting Limited 2 Date: 5" June 2020
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2) Detailed Analysis of the Cheshire East Resource

e Does the aggregate sand in Cheshire East serve sufficiently distinct and separate
markets to justify the identification of separate landbanks in addition to the
requirements for maintaining provision at silica sand sites?

e Comment on the co-dependency of aggregate sand on the production of silica
sand in Cheshire East.

e Comment on the specialist markets that the reserves in Cheshire East are capable
of supplying or conversely incapable of supplying. To what extent is demand for
these specialist markets likely to change in the future which the MPA needs to
take account of when planning for future need i.e. are past sales a good indicator
of likely future need?

e Linkedtothe above, provide a specific narrative around frac sand, its composition
and its suitability for use from the Cheshire East resource. This should include an
indication of the potential amount of silica sand needed to supply the fracking
industry (e.g. the likely tonnage per well) so the Council can understand the
short/medium/longer term implications for need.

e Comment on the appropriateness of the Council identifying separate Areas of
Search / Preferred Areas for both aggregate and industrial silica sand? How
extensive should these areas be based on need and the past history of proposals
not being brought forward in Areas of Search in Cheshire East?

3) Review of Cheshire East Sites

e Provide a detailed review of the operational sand sites in Cheshire East and the
markets they serve. This should include detail on: -

(i)  the extent of the resource for each site,

(i)  the estimated stock of permitted reserves and contribution this makes to
the overall borough figure (split between likely resources of aggregate
sand & gravel and silica). Where appropriate this should include a
breakdown of aggregate sharp and soft sands.

(iii) The site assessments should include the quality, grade and composition
of the sand and detail its suitability for likely market uses.

(iv) Outline the markets each site currently supplies and consider the extent
to which this includes the supply of specialist sand to low value
applications.

e Provide details of the geographical location of the markets supplied by each site
including, where possible, a distinction between aggregate sand & gravel and
industrial silica sand.

4) Assessment of Strategic Implications

e Provide an overview of the importance of Cheshire East’s position in meeting the
overall national supply of industrial sand. What silica sand sites/ MPAs in the UK
are capable of providing alternative supplies to meeting the markets currently

Cuesta Consulting Limited 3 Date: 5" June 2020
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supplied by Cheshire East sites? An indication on the processing facilities they
have if the information is available would be helpful.

e In terms of calculating landbanks and future supply, to what extent would it be
reasonable in the plan making process to expect the silica resource in Cheshire
East to be used in preference to the resource found in other silica extraction
areas, where exploration of the resource may be considered more problematic
for environmental protection reasons i.e. as they are located in national parks
and AONBs etc?

14 The final report was required to be produced in plain English to a standard that can
be clearly understood by non-specialist audiences. It was required to be written
concisely, with fully cross-referenced supporting tables, maps and graphs, as
appropriate.

Cuesta Consulting Limited 4 Date: 5" June 2020
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2. Data Sources

2.1 The latest existing published information regarding the nature and character of the
sand resources found within Cheshire, including types, end uses and importance, is
contained within the BGS report and map on Mineral Resource Information in Support
of National, Regional and Local Planning: Cheshire (comprising Cheshire, Boroughs of
Halton and Warrington), by Norton et al, (2006).

2.2 Useful summaries of the specific geological formations which contain silica sand in
Cheshire East is provided in a number of important academic papers, most recently
including Professor Peter Worsley’s article on “Late Pleistocene geology of the
Chelford area of Cheshire” (Worsley, 2015) and several of his earlier works (Boulton
& Worsley 1965, Worsley 1967a, 1967b, 1985, and Worsley et al 1983).

2.3 The latest available mapping of those geological formations is provided by the
1:50,000 scale digital superficial geology mapping from the BGS, but the original
(analogue) BGS maps (at 1:10,000 scale) and the corresponding geological memoir
(Evans et al 1968) were also consulted, to obtain more detailed information, as were
the borehole records available via the BGS ‘Geolndex’ online GIS/database.

2.4 The mineral operators at Dingle Bank, Bent Farm and Arclid quarries (i.e. Sibelco and
Bathgate Silica Sands, respectively) have carried out extensive exploration surveys —
mostly within the areas surrounding their existing and former sites. Some of those
findings have been shared with Cuesta on a confidential basis and (without any
commercially sensitive details being revealed) have helped to inform the generalised
descriptions included within this report. For the most part, however, reliance has
been placed on non-confidential borehole records from the BGS ‘Geolndex’ database
and on published information relating to responses to the Council’s Call for Sites
regarding proposed allocations for future working.

2.5 Other, minerals planning-related information is contained within the most recent
Local Aggregates Assessment (2017); the Cheshire East Local Plan Strategy (adopted
2017), and the Cheshire Replacement Minerals Local Plan (1999).

Cuesta Consulting Limited 5 Date: 5" June 2020
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3. Sand Resources

Overview of sand resources in the former County area of Cheshire.

3.1 The sand resources within Cheshire are mostly of relatively recent geological origin,
dating from the Quaternary period of Earth History (the last 2.6 million years). These
are shown, on published geological maps, as ‘superficial’ deposits (distinguished from
the much older ‘bedrock’ deposits which lie beneath, or which crop out on higher
ground such as the Pennine Hills and the mid-Cheshire ridge). Elsewhere in England,
including (to a limited extent) in the far east of Cheshire and neighbouring parts of
Staffordshire, on the edge of the Pennines, sand resources may also be found within
bedrock deposits. In Cheshire, however, such deposits are no longer worked and are
not considered further in this report.

3.2 Most of the superficial sand deposits in Cheshire owe their origin to the last ‘Late
Devensian’ glaciation (between about 23,000 and 10,000 years ago) and, more
specifically, to deposition within ‘glacio-fluvial’ meltwater streams and rivers
associated with the advance and retreat of ice sheets which crossed the Irish Sea and
the Lancashire Plain from the Lake District and Scotland, further north. Such deposits
occur extensively at the surface in the area around Delamere Forest and more
sporadically elsewhere, where they are frequently interspersed with or overlain by
contemporaneous deposits of glacial till (previously known by the more descriptive
term ‘boulder clay’). Worsley (1967b) identified the overall succession of glacial and
glacio-fluvial deposits in this area as the Stockport Formation.

33 Within that formation, the sediments which provide potential sand & gravel resources
include ‘glacio-fluvial sheet’ deposits (which tend to occur beneath areas of relatively
flat topography) and more general glacio-fluvial deposits (which tend to be associated
with more undulating terrain). The two types are differentiated on the latest available
geological maps, as illustrated in Figure 3.1, which also shows the outcrops of glacial
till, glacio-lacustrine sediments (laminated silts and clays), peat deposits, river
terraces and modern alluvium.

3.4 It must be emphasised, however, that the surface outcrops do not provide a full
picture of the distribution of resources, since many areas which have glacial till or
glacio-lacustrine sediments at the surface are underlain by glacial sands and gravels.
These occur both as discontinuous layers within the till and, at greater depth, as more
continuous sheets of thick sand deposits?.

! The relatively thick sand deposits within Cheshire, which are overlain by glacial till, were formerly referred to as the ‘Middle Sands’,
based on the invalid assumption that the overlying till deposits represented a subsequent episode of glaciation. Following the work of
Boulton & Worsley (1965) and others, it is now recognised that the ‘upper till’ and any associated ‘upper sands’ were all likely to have
been formed during the latter stages of the same glaciation as that which formed the ‘Middle Sands’. That term is therefore no longer
used. Deposits relating to a (yet undated) earlier glaciation have been recorded at various locations beneath the sands.

Cuesta Consulting Limited 6 Date: 5" June 2020
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3.5 Whilst the glacio-fluvial sands can be (and are) worked in areas where there is an
overburden of clay, they are more usually exploited where such overburden is either
very thin or absent. This can be seen on Figure 3.1 by the distribution of current
permissions for mineral extraction. In Cheshire West, numerous workings are located
in the triangular outcrop of ‘Delamere Sand’ (Earp & Taylor, 1986), where thick
accumulations (typically 30 to 60 metres in thickness) built up contemporaneously
with the latter stages of glaciation and are capped by relatively thin ‘flow tills’, derived
from the melting of stagnant ice.

3.6 The glacio-fluvial deposits, in general, are characterised by having quite a wide grain
size distribution (from coarse to fine sands as well as gravels, silts and clays) and the
sand grains are relatively angular or ‘sharp’, by comparison with those from other
sources (see below). Such deposits are ideally suited for use as construction
aggregates — particularly in concrete — and are extensively worked as such,
predominantly in the Delamere Forest area of Cheshire West.

3.7 In Cheshire East, the Late Devensian glacial and glacio-fluvial sediments are often
underlain by older but still ‘superficial’ sand deposits which have quite different
characteristics. These are of fluvial, rather than glacio-fluvial origin, and appear to
have been laid down within a series of low-angled alluvial fans extending across the
Cheshire Plain from higher ground to the east. Referred to by Evans et al (1968) as
the Congleton Sands (and locally as the Chelford Sands), these were subsequently
classified (by Worsley, 1967) as components of the ‘Chelford Formation’.

3.8 These sands are overlain almost everywhere by younger glacigenic sediments, and
therefore have little or no surface outcrop. For this reason, these deposits are not
depicted on the BGS geological maps, which show only the overlying glacial and
glacio-fluvial sediments. Consequently, they are not shown on Figure 3.1. The sands
are revealed only in existing and former quarries and in sub-surface borehole
investigations, as described in the following sections.

3.9 The Chelford and Congleton Sands have been shown (from the dating of incorporated
organic deposits including preserved tree stumps) to have been deposited during a
warmer ‘interstadial’ period, prior to the Late Devensian glaciation. They also appear
to have been derived, at least in part, from even earlier aeolian (wind-blown)
sediments — probably those which form some of the Permian bedrock outcrops on
the Pennine Hills to the east. By comparison with the glacio-fluvial sands, the sands
are therefore characterised by a relatively tight grain size distribution and a relatively
high degree of grain roundness and sphericity. Of critical importance, in terms of their
suitability for different end-uses, they also tend to have a high silica content (generally
more than 96%) and relatively low levels of impurities. The Chelford Sands, which are
white in colour, have the highest levels of purity — more than 97% silica — and the
lowest levels of iron and other impurities. This may be due either to a slightly
different provenance (e.g. being derived from much older, high purity sandstone
deposits in the Pennine Hills) and/or to post-depositional leaching (dissolution) of iron
and other impurities by percolating acidic groundwater.

3.10 In recognition of these special properties, it is mainly the Congleton and Chelford
Sand deposits (and others derived from them) which have been recognised as

Cuesta Consulting Limited 8 Date: 5" June 2020
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sources of specialist or industrial silica sands. Of these, only the white Chelford
Sands have hitherto been found to be pure enough for use in clear glass-making.

3.11 As explained in more detail below, silica sand that is suitable for a range of specialist
end-uses (other than glass-making) can also be obtained from some of the other
deposits within the area, including the deltaic sands of the Rudheath / Allostock area,
and some parts of the Stockport Formation, but in all cases these have ultimately
been derived (in part at least) from the Chelford Formation.

3.12 Forthis reason, it is only within certain parts of Cheshire East, and a small, adjoining
part of Cheshire West & Chester, where silica sand resources are located. Silica Sand
quarries which were active in 2019 are shown in red on Figure 3.1 and are thus
distinguished from the more general aggregate sand quarries, depicted in yellow.
Four of the silica sand quarries are located in Cheshire East whilst the fifth (Rudheath
Lodge, which gained planning permission during 2019) straddles the border between
the two authorities. The silica sand quarries are shown in more detail in Figures 3.3
and 3.4.

Distribution of the Congleton and Chelford Sands in Cheshire East

3.13 Outcrops of Congleton Sand are currently being worked at Arclid and Bent Farm
guarries, and until very recently the Chelford Sand was worked at Dingle Bank Quarry
(which ceased extraction in 2019). Congleton sand was formerly extracted at various
locations around Congleton and at Brereton Heath, further west and is still being
extracted at Eaton Hall Quarry, to the north of Congleton, where the material is
worked in conjunction with overlying glacio-fluvial sands of the Stockport Formation.

3.14 Interms of potential resources for future working, the Congleton and Chelford Sands
appear to have a very irregular geographical distribution. This has been influenced
by a combination of factors including original mode and location of deposition, pre-
existing topography at that time, including buried ‘palaeo-valleys’, and post-
depositional erosion. Each of these factors is discussed below.

Depositional Factors

3.15 Maximum depositional thicknesses have been found towards the apex of the original
alluvial fan systems, in the area around Congleton. The geological memoir for the
area (Evans et al 1968, p211) reports thicknesses of ‘100ft or so’ (~30m) in the
Congleton area, and suggests that both the thickness of the deposit and its maximum
elevation diminish downstream towards the west, reflecting the gradient of the
original fan surfaces. Figure 3.2, below, is a reproduction of Fig. 40 from the
Geological Memoir, to which shading has been added to emphasise the probable
extent and surface elevation of the Congleton Sand deposits (pink shading denotes
the highest elevations, grading through to pale blue where the surface of the deposits
is lower, and often at greater depth beneath younger sediments). The sands appear
to extend westwards roughly to a line between Middlewich and Crewe, in the
southern part of the district, but are more limited in extent in the area further north.

Cuesta Consulting Limited 9 Date: 5" June 2020
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3.16 In order to refine those ideas, additional sub-surface borehole information which is
now available has been examined, along with the exposures revealed by quarrying
that has taken place since the geological memoir was published. Confidential
borehole records and other data, provided by two of the main operators in this area
(Sibelco and Bathgate Silica Sands), have contributed to the generalised descriptions
given below, without any confidential details being revealed. Additional, publicly
available BGS borehole records have been used to determine details of other areas.
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Figure 3.2 Approximate Contours on the Surface of the Congleton/Chelford Sand
(adapted from Fig. 40 of Evans et al, 1968)

3.17 Figure 3.3, on the following page, illustrates the superficial geology of this area, based
on current BGS digital mapping, together with a representation of the extent of
underlying Congleton Sands (taken from Figure 3.2, above) and the locations of
currently active quarries. The BGS mapping of glacio-fluvial deposits has been
subdivided into different categories, based on observations detailed within the
following text. The map also shows the ‘old’ BGS outline of ‘silica sand resources’ in
the area, taken from the work by Norton et al 2006, and incorporated within their
digital resource information (v2). That outline is clearly an approximation, based
primarily on evidence of areas of recent and historical working, and is the subject of
suggested refinement based on the findings of this study (see para. 3.53 and Figure
3.4, at the end of this Chapter).
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3.18 BGS boreholes, throughout the area, confirm the general validity of the model of the
Congleton Sand illustrated in Figures 3.2 and 3.3. Whilst they do not provide any
chemical data to confirm the presence or absence of silica sand, they do reveal that
the Stockport Formation deposits which overlie any such resources, to the west of a
line between Chelford and Sandbach, are of considerable thickness. It follows that
the Congleton Sands, where present in those areas, are likely to be too deeply buried
to be suitable for commercial extraction. To the east of that line, towards the higher
parts of the original alluvial fans, the Congleton Sands are expected to be generally
nearer the surface and thus more easily capable of being exploited. It is here where
the existing and historical quarries are located and where recent exploratory surveys
have been carried out to provide more detailed information.

3.19 The Dingle Bank quarry complex near Chelford, incorporating a series of adjoining
pits and extensions, from Oakwood Pit in the south-east to the restored Farm Wood
Quarry in the north, has been in continuous operation since at least the 1950s. It is
the only location within Cheshire where high purity, low-iron silica sand suitable for
clear glass-making (including float glass) has been worked.

3.20 The various parts of the quarry have been excavated to a maximum depth of up to 30
metres, typically revealing around 3 to 4 m of overburden (Stockport Formation till
and glacio-lacustrine clays), and 5 to 7 m of Gawsworth Sand, underlain by an average
of around 10 m of white Chelford Sand (plate 3.1, below). In places, a lower unit of
red sand has been excavated from beneath the white sand.

Plate 3.1 Remaining deposits of white Chelford Sand at the Lapwing Lane section of Dingle Bank
Quarry, May 2019 O© Cuesta
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3.21 Previous work by Worsley (2015) has confirmed that the top of the Chelford Sand unit
is truncated by a sharp unconformity below the Gawsworth Sand, indicating a period
of erosion prior to (or as part of) the Late Devensian glaciation. More significantly, in
terms of its importance for understanding the Quaternary succession across the
whole of Cheshire, organic deposits including peat and wood fragments have been
found within the Chelford Sand itself (plate 3.2), confirming interstadial conditions
dating from prior to the Late Devensian glaciation; and deposits of glacial till and
laminated clays — representing an earlier glaciation — have been found beneath the
Chelford Sand (Worsley, 1967a, 1985, 2015; Worsley et al 1983).

" g M ;. i i .m S, L Iy 2Byt ik 3 }
Plate 3.2 Buried tree stumps within the Chelford Sands (Oakwood Pit, 1996) © Cuesta

3.22 Bent Farm quarry, located to the south west of Congleton, has revealed that the
Congleton Sands in this area are even closer to the surface, as would be expected this
close to the apex of the original alluvial fan surfaces (Plate 3.3, below). The sands, up
to 30 metres in thickness, are pale golden-orange in colour and less pure than the
white sands found at Dingle Bank but are nevertheless suitable for use as foundry
sand. They are overlain by an overburden of glacial sediments (up to 10m in thickness
but usually much less) and, locally, by thin sands which are not suitable for foundry
use. They are underlain by finer-grained sands and by clays or gravels.
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Plate 3.3. Congleton Sands beneath thin overburden at Bent Farm Quarry, May 2019 © Cuesta

3.23  Arclid Quarry, near Sandbach, works very similar deposits to those seen at Bent Farm,
with a slightly thicker (up to around 10 m), but variable overburden of glacial
sediments. The low-angled, cross-bedded sands have been proved to depths of more
than 40 min places, within and around the existing workings, though the thickness is
more commonly between 6 and 30 m.

Plate 3.4. Cross-bedded Congleton Sands at Arclid South quarry, April 2019 © Cuesta
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Plate 3.5. Relatively thick overburden of reddish-brown sandy and clayey glacial sediments
(Stockport Formation) at one location within Arclid South quarry, April 2019 © Cuesta

3.24  Further east, within the more undulating landscape of the ‘marginal belt’, as
described by Evans et al (1968), to the north and north-west of Congleton, the
overburden of glacial sediments increases further. This area is one of classic ice-
marginal ‘kame and kettle’ topography in which a complex assemblage of glacio-
fluvial sands, gravels and glacial ‘flow tills" would have accumulated between the
decaying ice-sheet and the higher ground to the east. The depositional environment
would have contrasted markedly (as does the present landscape) with the lower,
relatively flat ground to the west (Plates 3.6 and 3.7, below).

3.25 Excavations and borehole surveys within the marginal belt, at Eaton Hall Quarry, have
revealed that the Congleton Sands in that area are overlain by variable thicknesses
(up to 10.2 m) of Gawsworth Sands and capped by up to 11 m of glacial till (Stockport
Formation). There is often an imperceptible gradation between the till and the
Gawsworth Sand. As at Dingle Bank quarry, however, the base of the sand is usually
a well-defined erosion surface, cutting into the underlying Congleton Sand, and lined
with either a gravel lag deposit and/or clay.
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Plate 3.6. Undulating topography typical of the ‘marginal belt’ north of
Congleton, April 2019 © Cuesta

Plate 3.7. Low-lying flat topography, typical of the Cheshire Plain to
the west of Congleton, April 2019 © Cuesta

3.26 The Congleton Sand at Eaton Hall lies predominantly below the water table and was
not able to be inspected at the time of the site visit in April 2019. The following
description is therefore based on details submitted by the quarry operator (Tarmac)
as part of a recent planning application. The sand comprises clean, well-sorted and
well-rounded quartz grains with a silica content (after processing) of around 97% and
aniron content of around 0.21%. The latter is largely associated with a slight limonitic
(iron) coating on individual sand grains and is responsible for their pale golden-brown
colour. These characteristics make the sand suitable for a range of industrial silica
sand applications, potentially including coloured container glass and insulating fibre
glass, but not for clear glass-making. The material is also suitable for use as foundry
sand and building sand, and for the finer end of the fine concreting sand
specifications.

3.27 The sands have been proved up to 27 metres in thickness, and rest directly upon
Mercia Mudstone bedrock, with no evidence of intervening glacial sediments. To the
north-east of the current workings, the Congleton Sand has been found to be absent
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and the Gawsworth Sand in that area rests directly upon bedrock. More generally,
the base of the sand rises towards the north and north east, possibly indicating the
northern edge of an E-W or SE-NW-trending buried valley (broadly consistent with
those found at both Dingle Bank and Arclid quarries).

3.28 Sand is worked below the water table by means of suction dredging from an open
lagoon (Plate 3.8, below), with Gawsworth Sand being bulldozed into the lagoon from
the sides of the excavation so that it blends together with the Congleton Sand as part
of the dredging process. The combined material is then subject to a wet classification
process which separates out the various size fractions. In this way, the fine-to
medium-grained Congleton Sand is able to be re-combined with the equivalent size
fraction from the Gawsworth Sand to produce material that still meets specifications
for specialist silica sand. This is because much if not all of the fine-to-medium-grained
fraction of the Gawsworth sand was derived, originally, from erosion of the Congleton
Sand.

Plate 3.8. Eaton Hall Quarry, showing the operational dredging lagoon with Gawsworth Sand
being bulldozed into the water, to be combined with the underlying Congleton Sand. © Cuesta

Buried Valleys

3.29 Both existing and former quarry workings, and exploration surveys, have shown that
the Congleton and Chelford Sands commonly occupy buried ‘palaeo-valleys’ which
have little or no topographic expression in the modern land surface. The palaeo-
valley at Sibelco’s Oakwood and Wood Farm quarries? near Chelford is noted by
Worsley (2015) to be some 15m deep and close to 1km wide, trending and falling
from SE to NW. A similar palaeo-valley, again trending from SE to NW, has been
revealed in the Bathgate Silica Sand workings at Arclid South.

2 Oakwood Pit now forms part of the overall Dingle Bank Quarry complex.
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3.30 Elsewhere in the district, deep boreholes have proved much larger buried valleys cut
into the rockhead surface and infilled with a complex sequence of superficial ‘drift’
deposits. These typically extend to depths of more than 40 metres and have been
proved to be more than 90 metres deep in some locations, notably at Ettiley Heath,
near Sandbach. They have been mapped from all available borehole evidence by the
BGS (https://www.bgs.ac.uk/products/onshore/BuriedValleys.html). However, given
that the features extend far below sea level, they are thought likely to have been
formed, and at least partially infilled by drift deposits, during earlier glaciations, long
before the deposition of the Chelford Formation sands.

3.31 The palaeo-valley systems infilled by the Chelford and Congleton Sands appear to be
more recent features which, as demonstrated by the exposures of an earlier
‘Oakwood Till' beneath the sands at the base of Oakwood Quarry (Worsley et al
1983), post-date one or more of those earlier glaciations.

3.32 The Congleton and Chelford Sand deposits tend to be thicker along the axes of some
of these (relatively recent) palaeo-valleys and can generally be expected to be thinner
over the buried interfluves between them. Unfortunately, the alignment and
positioning of such valleys do not, necessarily, have any relationship with the deeper
rockhead depressions mapped by the BGS, and can only be revealed by quarrying or
by very detailed exploratory surveys. BGS boreholes do sometimes reveal thick
deposits of fine to medium sand beneath relatively thin glacial sediments (for
example in M6 Motorway boreholes to the east and south-east of Sandbach) but
cannot definitively confirm that these are of Congleton Sand?.

Glacial and Glacio-fluvial Erosion

3.33 Thethickness of the surviving Congleton and Chelford Sand deposits is also influenced
by erosion associated with Late Devensian ice-sheets and meltwater rivers, as well as
by the post-glacial fluvial incision which formed the present-day valley systems.

3.34 Late Devensian erosion and deposition would have truncated the uppermost parts of
the sandy alluvial fans, replacing them with quite different glacial and glacio-fluvial
deposits of the Stockport Formation (as seen at Dingle Bank, Arclid and Eaton Hall
quarries). Elsewhere, such erosion, may have removed all traces of the earlier sands.
The erosion is likely to have been an irregular, rather than uniform process, however,
with deeper channels being carved in some areas by meltwater rivers, below the more
general base of the ice sheets. Evans et al (1968) note the existence of two such
channels — one extending southwards from Chelford, cutting into the top of the
Chelford Sands; and one running south-westwards from Astbury, cutting into the
Congleton Sands. In reality, there are likely to be far more channels, of varying
dimensions and in unknown locations, all of which add to the complexity of being able
to define the top of the deposits.

3 In that particular example, given the close proximity to Arclid South quarry, it probably is Congleton Sand, but there are no chemical
analyses to confirm this.
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Conclusion (Congleton and Chelford Sands)

3.35 The overall extent and approximate surface elevation of the Congleton and Chelford
Sands have been established (from the work of Evans et al, 1968). Subsequent
quarrying and exploration work have confirmed that viable resources exist over large
areas within at least the eastern part of that deposit. Moreover, recent proposals for
future working (along with additional prospects which have been seen by Cuesta, but
which are not yet in the public domain), are all focused within that area, lending
further credibility to the likely commercial viability of the resources.

3.36 In most respects, the Congleton and Chelford Sand resources appear to be of
remarkably consistent quality, but important variations in thickness and continuity
(relating to both pre-existing topography and post-depositional erosion) and slight
variations in chemical purity (which critically affect end-use suitability), are known
only to those who have commissioned exploratory surveys and testing.

3.37 Suffice to say, for the moment, that extensive, workable resources of silica sand have
been identified within the Congleton Sand and that one location, at least, contains
high purity silica sands which are suitable for clear glass-making, comparable to the
white Chelford Sands.

The Gawsworth Sand

3.38 The Gawsworth Sand, which forms part of the Late Devensian Stockport Formation
sequence within the marginal belt, is commonly found directly above the Congleton
Sand within the area between Congleton and Macclesfield. In detail, however, the
two deposits may be separated by varying thicknesses of glacial till and/or laminated
silts and clays, and the Gawsworth Sand itself is commonly interbedded with such
deposits in a complex sequence.

3.39 Inthe latest available BGS digital mapping, the Gawsworth Sand corresponds to part
of the ‘Glaciofluvial Deposits, Devensian’ (Lex-RCS code GFDUD-XSV), and is thereby
distinguished from the ‘Glaciofluvial Sheet Deposits, Devensian’ (code GFSDD-XSV),
which relate to the more flat-lying deposits found elsewhere (see below). Figure 3.3,
above, illustrates the distribution of the surface outcrops of these two superficial sand
& gravel deposits within the eastern part of Cheshire, superimposed upon the extent
of the Congleton and Chelford Sands. Note that the intervening areas of Devensian
glacial till, post-glacial peat deposits, river terraces and alluvium (as shown on Figure
3.1 for the whole of Cheshire) are deliberately excluded from this map, so that the
relationship of the glacio-fluvial sands to the underlying Congleton Sands may be
more readily appreciated.

3.40 The Gawsworth Sand is highly variable in character — usually reddish-brown to
orange-brown in colour but with a wide range of grain sizes — from fine silty sand with
interbedded clay and silt to very coarse sand with fine to coarse gravel and even
cobbles (Plate 3.9, below). Whilst quite different in character from the underlying
Congleton Sand, and with a much wider particle size distribution, it is likely that the
Gawsworth Sand is at least partially reworked from that deposit. Glaciers advancing
into the area from the north-west would have eroded the frozen surface of the pre-
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existing alluvial fans, incorporating the eroded material into new glacial and glacio-
fluvial sediments.

3.41 Thus, whilst it is not generally thought of as a silica sand resource, the Gawsworth
Sand is likely to contain sand grains derived from the Congleton Sand and may,
therefore be capable of being processed in such a way as to separate out the silica
sand material, as is the case at Tarmac’s Eaton Hall quarry.

Plate 3.9. Exposure of Gawsworth Sand at Eaton Hall Quarry showing
variable lithologies and colours, April 2019 © Cuesta

Other Silica Sand Resources in Cheshire East and Cheshire West

3.42 Downstream from Congleton, the valley of the River Dane contains a series of well-
defined river terraces, representing former floodplain surfaces created during
successive stages of incision into the Devensian sediments. Whilst most of the
terraces are likely to be of post-glacial age, the highest of those surfaces, regarded by
Evans et al (1968) as being of fluvio-glacial origin, appears to merge downstream into
the fan-shaped low-angled spread of sand deposits to the north and north-west of
Holmes Chapel. Whilst these are shown, on the BGS digital mapping, as being part of
the glacio-fluvial sheet deposits, they are separately distinguished on Figure 3.3
(above) in recognition of their different characteristics. Evans et al, (1968, pp 184 &
236) described these deposits as the ‘Rudheath Delta’ and noted (from similarities in
grading and composition) that they are likely to have been derived from erosion of
the Congleton Sands further upstream during the early stages of incision of the
alluvial fans. Not surprisingly, therefore, these deltaic deposits, which extend from
Cheshire East into the adjoining parts of Cheshire West & Chester, have also been
worked as a source of silica sand at several adjoining pits in the area around Allostock,
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(Newplatt Wood and Shakerley Wood). They have also been the subject of a
successful recent planning application for extraction at Rudheath Lodge, which
straddles the boundary between the two authorities.

Plate 3.10. Restored silica sand workings at Allostock © Cuesta

3.43 The deposits in this area have not previously been assigned a specific name within the
Quaternary chronology of the area but, in order to distinguish them from the
Congleton Sands, they are referred to in this report as the ‘Rudheath Sands’.
Borehole data provided in Sibelco’s planning application for Rudheath Lodge show
the deposit to be very consistent across the site, comprising light orange, beige or
grey fine- to medium-grained sands with an average thickness of 4.5 metres, and with
a very thin overburden (~0.35m), resting on brown or grey clay. Chemical analyses of
washed samples show that the sands have a silica content averaging 96.22% (ranging
from 95.11% to 97.45% across the site), with an iron content of 0.077% to 0.328%
(averaging 0.23%). These characteristics make the sand suitable for use in a wide
range of specialist / industrial applications, but not for the manufacturing of clear
glass.

3.44 More detailed descriptions from boreholes relating to the M6 motorway reveal that
the sands rest directly upon glacio-lacustrine laminated clays and silts, which in turn
are underlain by Late Devensian glacial and glacio-fluvial sediments. This would
indicate that they were formed, at the very end of the last glaciation,
contemporaneously with (or following) the formation of extensive ice-dammed lakes
at the south-easterly margin of the retreating Irish Sea ice sheet. The significance of
this for the Rudheath Sands is that, unlike the Congleton, Chelford and Gawsworth
sands, they have not been buried beneath glacial sediments. This is the reason for
the sands having minimal overburden and enables them to be commercially viable for
exploitation despite being relatively thin.

3.45 Deposits similar to the Rudheath Sands, and with the same minimal overburden
characteristics, are indicated (on Figure 36 of Evans et al 1968), in the area extending
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from the village of Bradwall, north of Sandbach, towards Elworth and Ettiley Heath,
to the west of Sandbach. Boreholes within these areas confirm a similar sequence of
sands overlying glacigenic sediments, including laminated clays. Evans et al (1968,
p217) tentatively suggest that these form an equivalent feature to the ‘Rudheath
Delta’ but are related to the Wheelock valley, rather than that of the River Dane. They
are referred to here as the ‘Elworth Sands’ and are depicted separately on Figure 3.3.
Nothing is known of the chemistry of these sands. However, if the comparison to the
Rudheath Sands is valid, then it is entirely possible that they may prove to be sources
of silica sand with limited overburden and, except where they are sterilised by existing
development, including the main line railway, may prove to be worthy of exploration.

3.46 Both the Rudheath Sands and the Elworth Sands, as described above, are considered
by Evans et al (1968) alongside a larger grouping of other ‘fluvio-glacial’ deposits, all
of which appear to correspond, on the current BGS digital maps, to ‘Glaciofluvial
Sheet Deposits, Devensian’ (Lex-RCS code GFSDD-XSV). The other ‘fluvio-glacial’
deposits, however, are described in the memoir as being closely related to
Gawsworth Sand (in terms of colour and composition) rather than to the Congleton
Sands. They would therefore seem to be quite different to the Rudheath and Elworth
Sands and are considered less likely to offer prospects for silica sand extraction. They
appear to be particularly well-developed in the Sandbach area, among others, and for
convenience are therefore referred to, in this report, as the ‘Sandbach Sands’.

3.47 The Sandbach Sands are associated with relatively flat-lying terrain (rather than the
hummocky ground which is more typical of the Gawsworth Sands) and they
consistently overlie other Late Devensian glacial sediments — glacial tills and/or
laminated clays. They include channel-fills at Chelford and Astbury (where they cut
into the Chelford and Congleton Sands, respectively) but also form extensive spreads
in the areas between Sandbach and Haslington, and between Swettenham and
Congleton. In both of these areas, sporadic BGS boreholes indicate that the
underlying glacial deposits comprise complex sequences of interbedded clays sands
and gravels. It therefore seems likely that only the near-surface deposits could
potentially offer prospects for commercial exploitation. However, where any
glacigenic sediments beneath the fluvio-glacial deposits are thin enough, the
underlying Congleton or Chelford Sands may well be capable of being exploited,
either separately, or in combination with the fluvio-glacial sands.

3.48 The most recent sand deposits within the area are the post-glacial river terrace
deposits of the River Dane. As with the Rudheath Fan deposits (see above) these are
very likely to have been derived from the erosion of Congleton Sands upstream,
during the post-glacial incision of the river into the former alluvial fan complex.
Limited BGS borehole records show sands and gravels resting directly on Mercia
Mudstone bedrock. However, the deposits are generally too thin and/or too narrow
to be commercially exploitable as a source of sand and can therefore be disregarded.

Summary

3.49 From the foregoing review it is clear that the distribution of sand resources within
Cheshire East is rather complex and is not adequately represented by published BGS
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superficial geology maps alone. Although such maps illustrate where sand and gravel
deposits exist at the surface, they do not show where such deposits are concealed
beneath glacial sediments and they do not distinguish between glacio-fluvial sand &
gravel deposits and either pre-glacial alluvial fans or later Devensian deltaic deposits.
By combining a more detailed understanding of the Late Devensian deposits with
information on the distribution and characteristics of the earlier Chelford Formation
(i.e. the Congleton and Chelford Sands), a more useful picture has been revealed.

3.50 Additional information, relating to the areas recently proposed by mineral operators
for the future working of silica sand (in the 2017 Call for Sites) can usefully be added
to the geological mapping since, without revealing any confidential details, these are
known to encompass areas where viable silica sand resources have either been
proved, by exploratory surveys, or are considered likely to be present.

3.51 Figure 3.4, on the following page, combines these various sources of information,
along with the extent of the main urban areas, roads and railways, to provide a map
of silica sand resource potential in Cheshire East (and limited adjoining parts of
Cheshire West). It should be emphasised that this map is, necessarily, rather
approximate and relates only to geological factors as assessed from limited
evidence. It takes no account of land ownership, planning or environmental
constraints, or other practical limitations and should not, therefore, be relied upon
for anything other than a broad indication of resource potential.

3.52 Included on Figure 3.4, as a dark green dashed line, is the ‘old’ outline of silica sand
resources in the area, as mapped by the British Geological Survey. As noted earlier,
this was originally produced through the work of Norton et al (2006) and was included
in the original version of the BGS mineral planning factsheet on silica sand. In the
2020 update of the factsheet it has been replaced by the outline of glaciofluvial sheet
deposits in the area, though that does not give a full picture (see below).

3.53 Also included on Figure 3.4, as a blue and green dashed ling, is a suggested revision
of that outline, based on the more detailed information compiled in this study. Whilst
the two outlines show a broad degree of coincidence, it is clear from its simplicity that
the old BGS outline is somewhat generalised. It simply encompassed the areas in
which silica sand has previously been worked and those in which mineral operators
may have carried out exploration surveys for future reserves. The suggested revision
on Figure 3.4 provides a more accurate outline in the western part of the district,
where it is now clear from borehole evidence that the silica sands lie above the glacial
till and do not continue further west beneath them. It also incorporates areas in the
east where the Congleton and Chelford Sands are concealed beneath other glacial
sediments (as demonstrated in this study) and is thus more comprehensive than the
revised BGS factsheet map, which (as noted above) shows only the outcrop of the
glaciofluvial sheet deposits.

3.54 The revised boundary may usefully be considered as a basis for defining a future
Mineral Safeguarding Area (MSA) for silica sand resources for Cheshire East (or as part
of a more extensive MSA that would incorporate other sand & gravel resources).
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4. Analysis and Discussion

The feasibility of making a distinction between soft sand and sharp
sand used for aggregate purposes.

4.1 In much of the UK, sharp sand and soft sand are obtained from quite different
geological resources. Soft sands generally comprise more rounded, relatively fine-
grained particles, and are commonly obtained from marine or aeolian (wind-blown)
deposits. Sharp sands, by comparison, are generally coarser-grained, more angular
in form and are generally obtained from relatively immature fluvial or glacio-fluvial
sediments (i.e. those deposited by rivers or glacial meltwater streams). In areas
where only fluvial or glacio-fluvial sands are available, an inferior type of ‘soft sand’ is
sometimes obtained from the finer-grained fractions of such deposits. This probably
occurs to some extent in Cheshire, where the vast majority of superficial sands are of
glacio-fluvial origin. If it does, then those sales of soft sand will be intimately bound-
up with sales of sharp sand & gravel, and the prospects for making a distinction
between the two may be limited.

4.2 This distinction is reasonably clear for Cheshire as a whole, but is rather blurred in
Cheshire East. Looking firstly at Cheshire as a whole, the deposits in the west, around
Delamere Forest, are sharp sands of glacial / glaciofluvial origin and are used entirely
for construction purposes (mostly concrete). In Cheshire East, whilst some of the
deposits are of similar origin and are used for similar construction purposes, there are
also quite separate and very different older deposits which are of fluvial, rather than
glacio-fluvial origin, and which appear to have been derived, ultimately, from aeolian
(wind-blown) sediments. As explained more fully in the previous Chapter, these are
the Congleton Sands and the Chelford Sands. On account of their aeolian origin,
these are characterised by having much more rounded grains, imparting a very ‘soft’
and free-flowing texture, by comparison with the angular, ‘gritty’ sands of purely
glacio-fluvial origin. They are also characterised by a very high proportion of silica
(which is why they are referred to as ‘silica sands’ and used primarily for specialist
purposes) but they also provide excellent ‘soft sands’ for use in mortar etc.

4.3 Although the specialist end-uses are more profitable, there is nevertheless a market
for soft building sands, and a proportion of the output in Cheshire East is therefore
used for that purpose. It is difficult to draw an absolutely clear distinction between
the two in terms of resources and reserves. To some extent it will tend to be the
paler-coloured sands that are reserved for specialist silica sand uses, while the darker
(orange- or red-coloured) sands are used for mortar, but this is not clear cut and will
vary with market demand. The situation is blurred further by the method of
extraction: dewatering and dry digging (as used at Dingle Bank, Arclid and Bent Farm)
enables the sands to be separated more easily by colour; whereas wet extraction (by
dredging, as used at Eaton Hall) mixes all of the deposits together, with the specialist
silica sands (and perhaps ‘soft’ sands) then being separated out purely on the basis of
size classification (the specialist sands being generally finer-grained than the coarser
grades used for more general construction purposes).
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The appropriateness of the existing agreement which requires Cheshire
East to meet 47% of the Cheshire aggregate apportionment figure

4.4 Even though the deposits in Cheshire East provide a source of silica (industrial) sand,
itis clear (as described above) that a proportion of the output from these sites is used
for construction aggregate purposes. That proportion varies substantially from one
site to another, depending in part on the nature of the sand (grain size, shape and
chemistry) but also on the method of extraction and the customer base served by the
individual operators. Based on discussions with each of the operators during site
visits, construction-related products (primarily sand for mortar but also a range of
specialist uses, including brick-facing) may account for anything from about 15% to
50% of total sales. Whilst it may theoretically be possible to reduce that proportion,
so that more of the Cheshire East sands are reserved for specialist uses, and whilst
this may be desirable in terms of making the best use of a finite and diminishing
resource, in practice there may be limited scope for achieving this, for a variety of
reasons. Market forces, among other things (including physical characteristics of the
sand and suitability for various end-uses), will dictate that construction sand is still
produced from those deposits, in preference to being transported over from Cheshire
West (or elsewhere). Itistherefore appropriate that Cheshire East should be required
to meet a proportion of the overall aggregate apportionment for Cheshire.

4.5 However, whether or not that proportion should be 47% is a different matter. That
figure emerged from a consultation process carried out in 2010* and it reflected a
combination of past sales and the extent of potential resources (as reflected in Areas
of Search at that time — none of which have since been brought forward as planning
applications). It also coincided with the split of housing requirements between the
two authorities.

4.6 It may be appropriate for that exercise to be repeated, to take account of the latest
proposed allocations for future working. The decision should also reflect the fact that,
although plentiful resources of silica sand do seem to be available within Cheshire
East (as indicated in Figure 3.4, above), very few such resources are known to exist in
Cheshire West and Chester (these being limited to the western parts of the ‘Rudheath
Delta’). Moreover, it must be recognised that the apparent abundance of silica sand
resources in Cheshire East, in areas which are not constrained by National landscape
designations, is not replicated in other parts of the country. This emphasises the
National importance of those resources.

4.7 Taking all of this into account, there is a clear imperative to ensure that the remaining
silica sand resources in Cheshire East are reserved, as far as practical, for specialist
end-uses, and to ensure that the proportion utilised for construction purposes (whilst
still being an essential output from these sites) is kept as low as possible. This may,
or may not, have a bearing on the appropriateness or otherwise of the aggregate
apportionment figure for Cheshire East. An appropriate figure will need to be based
on a much wider analysis of the regional construction market and overall resource
availability in the North West (including secondary and recycled sources) than has

4 “The Future of Sub-Regional Apportionment in the Cheshire Sub-region: A paper prepared for Cheshire West and Chester and Cheshire
East Councils”. 2010.
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been possible to undertake in this study, and may also be guided by any future
Guidelines on Aggregates Provision that are produced by MHCLG.

The need for separate landbanks for sharp and soft sand in Cheshire
East, in addition to maintaining provision at silica sand sites

4.8 There is a National need to develop and maintain reliable information on the
availability of silica sand reserves, distinguishing these from the quantities of
aggregate sand which, for the reasons outlined above, are contained within the same
deposits. Maintaining a landbank for silica sand is a mandatory requirement of the
National Planning Policy Framework (2019 edition, paragraph 208c). It is also
mandatory, however, for an appropriate landbank for aggregates (including both
sharp sand & gravel and soft sand) to be maintained.

49 Despite the fact that much of the soft sand supplies from Cheshire East are obtained
from the same reserves as used for silica sand, it seems clear that the overall
guantities of reserves available must be sufficient to serve both purposes. The
difficulty lies in the fact that sales of soft sand for construction purposes are at least
partly influenced by the primary, higher value silica sand market. That would imply a
risk of shortages of building sand during periods when the market for silica sand is
high. If so, there could be an argument in favour of increasing the overall landbank,
so that the security of supply to the building sand market can always be maintained.

4.10 Setagainstthatargument, as noted above, is the need to ensure that relatively scarce,
high value silica sand resources are reserved, as far as practical, for specialist
(industrial) uses, whilst still maintaining a steady and adequate supply of construction
sand. Theoretically this could be achieved by maintaining the soft sand landbank from
sites which are not suitable for use as silica sand. That would amount to maintaining
separate landbanks physically, as well as numerically and would necessitate
permitting one or more new areas of extraction. This, however, would not seem to
be a practical option in Cheshire East, as there are no soft sand resources which are
not silica sands.

4.11 The only alternative is for the permitted reserves at individual sites, and resources
within individual allocations for future working, to be sub-divided into silica sand and
aggregate materials. This could be undertaken as part of the Local Aggregate
Assessment (LAA) process but has hitherto proved to be impossible due to
confidentiality restrictions in the data supplied by individual operators.

The co-dependency of aggregate sand on the production of silica sand
in Cheshire East

4.12 Aggregate sand (primarily soft sand) is an inevitable by-product of silica sand
production at all four recently active sites in Cheshire East. At three of the sites
(Arclid, Bent Farm and Dingle Bank) the two materials are derived largely if not
entirely from the same geological deposit and are therefore entirely co-dependent.
At Eaton Hall, construction sand (including sharp sand) from the uppermost glacial
deposits could theoretically be worked as a completely independent operation,
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leaving the underlying Congleton Sand to be worked separately for silica sand. In
practice, as explained in Chapter 3, above, the dredging process used at this site is
such that the two deposits become intermixed before being separated through size
classification. Even if they were worked separately, however, the silica sand could
only be accessed after removing the overlying aggregate sands. Therefore, although
aggregate production at Eaton Hall is not dependent upon silica sand extraction, it is
an inevitable consequence of it.

The specialist markets supplied by sand from Cheshire East

4.13 Silica sand, in general, has an extremely wide range of specialist end-uses. As
reviewed by Thompson (2018), these range from clear glass manufacturing and
sodium silicate production (where the purity and consistency of the sand is high
enough) to coloured container glass, foundry sand, other manufacturing processes
(paints, plastics, polymer compounds, sealants, resins, adhesives and ceramics),
hydraulic fracturing (‘frac’) sand, water filtration sands, horticultural products and
various sports/leisure applications.

4.14 The proportions of total sales to each of these various end-use groups varies
substantially from one quarry to another — partly as a reflection of varying suitability
of the raw materials but also as a reflection of differences in marketing approaches
and customer relationships. The latter appears to be particularly important for sands
which are potentially suitable for the widest range of applications.

4.15 Asnotedin Chapter 3, above, it is only the white sand deposits at Dingle Bank (nearing
exhaustion at the time of writing this report) which have been able to supply material
suitable for clear glass-making, including clear container glass and float glass. At
other sites within the area, the iron content and/or the presence of other impurities
have, so far, ruled these options out. It may be that more sophisticated processing of
some of the sands (e.g. using high attrition scrubbing and high intensity magnetic
separation, as used by Sibelco at their North Park quarry in Surrey) could enable them
to meet the required specifications. This, however, would only be feasible (if at all)
for the palest-coloured sands (since these are generally characterised by relatively
low levels of iron oxide and other impurities) and would certainly not be a universal
solution.

4.16 Alternative sources of high purity, white silica sands, which are capable of meeting
clear glass specifications with only minimal processing (i.e. washing) are known to
exist in at least one location within Cheshire East (Sibelco’s Pitcher Lane site — part of
their proposed ‘MSS 21’ Area of Search to the west and south-west of Congleton, as
submitted in the 2017 Call for Sites).

4.17 Sands for coloured container glass manufacturing and for fibre glass production are
capable of being produced from Dingle Bank, Arclid and Eaton Hall Quarries. Although
sands for fibre glass production continue to be supplied from Arclid, and have been
for more than 40 years, sands for coloured glass have not been produced for some
time at either Arclid or Eaton Hall. The operators at Arclid (Bathgate Silica Sands)
have observed that many of the deposits in Cheshire East would be able to produce
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sands suitable for glass production, but that this would require companies to invest
heavily into new production equipment.

4.18 All four of the currently operational sites in Cheshire East either supply foundry and
moulding sand, or have done so in the recent past, with this being by far the primary
market, at present, for the sands from Sibelco’s Bent Farm Quarry (accounting for
more than 40% of sales in 2018), and an important target for that company’s ongoing
exploration in the area.

4.19 Construction products, ranging from building sand (including dry-screened mortar
production) to specialist brick facing material are major markets for all four quarries,
ranging from around 15% to 50% of total sales. The proportions have recently been
highest at Dingle Bank?>, reflecting the near exhaustion of more specialist white sands,
and at Eaton Hall, reflecting both the abundance of Gawsworth Sand (in addition to
the Congleton Sand), and the more construction-oriented profile of that operator
(Tarmac).

4.20 Other industrial applications (including ceramics, paints, resins, adhesives etc)
account for a smaller but significant proportion of specialist sand sales from all four
quarries — totalling more than 30% in the case of Bent Farm.

4.21 Sports and leisure applications account for more than 20% of recent sales from Dingle
Bank quarry (though again this reflects the reduced availability of more specialist
products), but only 4% at Bent Farm quarry.

4.22 Relatively minor end-uses include energy applications (including hydraulic fracturing
— see below — but also fluidised bed boilers) and water filtration media. The latter
are generally of very limited importance in Cheshire East, because of the
predominantly fine to medium grain size distribution of the sand. Other sources of
coarser-grained silica sand (notably from Bedfordshire) are more suited to this
purpose.

4.23  Unfortunately, due to the incomplete data provided to this study by both Bathgate
Silica Sand and Tarmac, it has not been possible to provide a more detailed
breakdown of the proportions of sales to each market from each of the sites.

The specific market for hydraulic fracturing sand.

4.24 It is known that, historically, small quantities of hydraulic fracturing sand have been
supplied by Sibelco from both of its currently active sites within Cheshire East (Dingle
Bank and Bent Farm), as confirmed by the company during site visits. Such material
was also supplied from Dingle Bank as far back as the early 1980s for conventional oil
and gas wells in the North Sea.

4.25 Such supplies have been only from the Chelford Sand and the Congleton Sand, as it is
only these which provide the necessary quality characteristics (specifically including
grain size distributions and grain shapes with high levels of roundness and sphericity).

® Dingle Bank Quarry ceased extraction during 2019.
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The technical specifications for hydraulic fracturing sand also require only part of the
naturally occurring deposits (those which fall within very tight grading limits) and the
processing required restricts the quantities of suitable sand that can be produced
from a given deposit. The material was used in five hydraulic fracturing stages at the
Preese Hall-1 well, Lancashire, in 2011. It is understood that the quantities involved
ranged from just over 1,000 to almost 2,700 tonnes per well.

It had been our intention to discuss these figures, and the general suitability and
likelihood of the Chelford / Congleton sands being used for fracking in future, with a
major fracking company (INEOS) as part of this study, but our requests were ignored.

On a site visit to the Tarmac operation at Eaton Hall, we were advised that it was
company policy to avoid any involvement with the fracking industry. Bathgate Silica
Sands are understood to have previously expressed similar views regarding their
operation at Arclid.

Given the considerable uncertainties involved, the limited enthusiasm of the
operators in Cheshire East, and the ending of Government support for hydraulic
fracturing in England (as announced on 2" November 2019), it seems unlikely that
the Council will need to factor this sector of the market into future planning for silica
sand provision, at least for the foreseeable future.

The need for separate Areas of Search / Preferred Areas for both
aggregate and industrial silica sand in Cheshire East.

Cheshire East Council has an obligation to accord with Government policy on the
steady and adequate supply of both construction aggregates and industrial minerals,
through the provision and maintenance of landbanks of both types of mineral. Given
the National importance and scarcity of the relatively unconstrained silica sand
resources in Cheshire East (as explained in para. 4.6, above), and the need to make
the ‘best use’ of resources (in line with the NPPF, para. 203) it follows that these
should be afforded the highest priority. However, given the co-dependency of silica
sand and construction aggregate sand production in this area, new allocations for
silica sand production will almost certainly provide additional quantities of
construction sand. Such material may, or may not, be sufficient to meet the Council’s
future apportionment for construction aggregates and might well need to be
augmented by one or more new allocations® from ‘non-silica sand’ (or sand & gravel)
deposits (such as those illustrated on Figure 3.4 above) in order to maintain the
necessary adequacy of supply’. The necessity or otherwise for additional sites would
need to be assessed on the basis of information supplied by the operators for each
existing site and proposed allocation regarding the likely proportions of specialist
silica sand and other construction sand available within each one.

® Specific Sites, Preferred Areas or, at least, Areas of Search.

7 In this regard it should be noted that the NPPF requirement for maintaining an adequate and steady supply of construction aggregate is
not specifically a requirement for soft sand or building sand (such as those obtained from the same deposits as silica sand). The
requirement could equally be satisfied by output from other ‘non-silica’ sand & gravel deposits which are present within the area (as
shown on Figure 3.4) and would help to ensure that the ‘best use’ is made of all resources.
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4.30 Asregards the number and size of the areas identified, this should be guided by the
estimated quantities of workable resources (of both silica sand and construction
aggregate) within each one and comparison of these with the size of the landbanks
needed to meet NPPF requirements — bearing in mind that those are minimum
landbank requirements. Evidence regarding the quantities of sand within each site or
area need to be provided by those who bring forward the proposed allocations, and
the evidence for this needs to be both ‘robust and credible” — sufficiently detailed to
bear scrutiny by independent experts.

4.31 For Specific Site allocations, a high level of confidence should be expected in the
estimated volumes or tonnages so that these can be equated directly with the
number of years’ supply required, based on recent historical sales or projected future
demand. Inthe case of Preferred Areas and Areas of Search, where knowledge of the
resources will generally be more limited, correspondingly larger estimated quantities
will be needed to allow for the uncertainties involved.

Detailed review of operational sand sites in Cheshire East

4.32 Information regarding the locations, sand types and methods of extraction of the four
operational sand sites in Cheshire East, and of the recently permitted site at Rudheath
Lodge, has already been given in Chapter 3. The specific end uses supplied from each
site are discussed in paragraphs 4.13 onwards above, and the geographical locations
supplied from each site are dealt with in the following section. It remains, here, to
summarise available information regarding current reserves and rates of production.

4.33 Information relating to current reserves (as of 31 December 2018), and sales during
2018 was supplied by Bathgate Silica Sands and Sibelco in response to a questionnaire
issued after the site visits. Tarmac did not return the completed questionnaire but did
provide the information verbally during the site visit to Eaton Hall. The same
information had already been supplied by all three operators to the North West
Aggregates Working Party.

4.34 The combined total sand reserves at the four operational sites, at the end of 2018,
was 13.098 million tonnes. An additional 3.3 million tonnes is understood to lie
within the Rudheath Lodge site, which obtained planning permission in 2019 (though
only 55.5% of that site falls within Cheshire East, suggesting a reserve within Cheshire
East of something like 1.83 million tonnes). This compares with a total of 12.38
million tonnes as reported for North West England (effectively just these four sites)
in the November 2019 consultation draft of the updated minerals planning factsheet
for silica sand produced by the BGS.

435 The combined total sales during 2018 from the four operational sites was 1.8038
million tonnes. This compares with a figure of 1.844 million tonnes for 2018 as
reported for North West England in the updated minerals planning factsheet (January
2020).

8 This total is higher than the figures submitted to the RAWP because those figures included only non-aggregate sales for the two Sibelco
sites. The figures reported here are for all sales, which gives a more realistic indication of the rate at which permitted reserves are being
depleted.

Cuesta Consulting Limited 31 Date: 5" June 2020
QA Reference: C/CEC/007 Status: Final



CHESHIRE EAST COUNCIL - SAND STUDY 2019-20 — Final Report

4.36 If the slightly higher figure of 1.844 mtpa is assumed, and if the permitted reserves
within the Cheshire East part of Rudheath Lodge are included, then the total landbank
in Cheshire East currently stands at only 8.1 years in total. This is an overall figure,
which masks the inevitable differences between individual sites (where the NPPF
minimum requirement is for a landbank of 10 years). Those individual figures cannot
be given, however, without breaching operator confidentiality.

Geographical locations of the markets supplied by each site

4.37 The following analysis, relating to the calendar year 2018, is based on information
supplied by each of the operators to the North West Aggregates Working Party. That
information was passed on to Cuesta with the specific agreement of each company.
The intention had been for data from all three operators to be combined in order to
maintain confidentiality. However, only two of the operators — Bathgate Silica Sand
and Tarmac — provided a breakdown of sales by destination, so a full analysis has not
been possible.

4.38 100% of the output from all four silica sand quarries in Cheshire East is supplied by
road. The breakdown of sales by destination figures are markedly different for the
two operators who supplied information: Tarmac’s sales from Eaton Hall are largely
restricted to just four regions (North West England, West Midlands, East Midlands
and North Wales), with much smaller quantities being supplied to Yorkshire and the
Humber and to South East England. Sand from Bathgate’s Arclid quarry, by contrast,
is supplied, in varying quantities, to every region in Great Britain. Whilst there is still
a major focus on the West Midlands and North West England, this much wider pattern
of distribution is thought likely to reflect the nature of the company, as a specialist
supplier from a single location. This contrasts with Tarmac’s much larger national
presence and greater focus on the construction sector, which it supplies on a regional
basis from multiple locations.

Overview of the importance of Cheshire East’s position in meeting the
overall national supply of industrial sand.

4.39 The updated (January 2020) version of the BGS Minerals Planning Factsheet on Silica
Sand provides the latest national overview of resources, reserves and rates of
production throughout Great Britain, superseding the information collated in 2017 by
the informal group of silica sand producing authorities. Table 2 of the updated
factsheet confirms that North West England (specifically, Cheshire East) remains the
most important source of silica sand production in England, supplying almost 44% of
the total production in England, and almost 38% of the production in the whole of
Great Britain.

4.40 In terms of permitted reserves, at the end of 2018, the Cheshire sites account for
around 31% of the total in England, and just under 20% of the total for Great Britain.
The reserves in Cheshire East are eclipsed, in that sense, by the very large permitted
reserves of silica sand in Scotland — most of which are suitable for glass-making.
However, as noted by Thompson (2018), there are production and export capacity
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limitations on the Scottish reserves which cannot therefore be relied upon as viable
alternatives to the reserves in England.

4.41 With particular regard to glass sand production, the updated factsheet reveals that
the Cheshire East sites account for only 2.9% of the total glass sand reserves in Great
Britain but for 36% of those in England. Moreover, although the permitted reserves
of sand suitable for clear glass manufacturing in Cheshire East have now been
exhausted?®, further resources of suitable sand have been proved to exist within the
Borough (as noted in Chapter 3, above) and should therefore be regarded as being of
major, National importance.

4.42 This highlights the more general necessity for safeguarding not just glass sand but all
of the silica sand resources indicated on Figure 3.4 above (as well as all other mineral
resources in the area), from needless sterilisation by other forms of development.
This is a major and long overdue issue in Cheshire East where large areas underlain
by valuable resources are being sterilised by housing schemes and associated
infrastructure.

The extent to which it would be reasonable in the plan making process
to expect the silica sand resource in Cheshire East to be used in
preference to the resources found in other areas (e.g. because of major
landscape designations etc).

4.43 The silica sand reserves and resources in Cheshire East are of major, National
importance, not only in terms of their quality and suitability for a wide range of end
uses, including glass-making, but also because they are entirely unconstrained by
National /landscape designations (such as National Parks and AONBs). Some of the
resources are constrained by national and other environmental designations, or by
proximity to them, though these impose a slightly lower level of constraint, and many
other areas are entirely free of such concerns. As noted by Thompson (2018), these
observations are highly significant in terms of comparison with other parts of the
country — for example West Sussex, where potential silica sand resources are located
within the South Downs National Park, and where viable alternatives, such as those
in Cheshire, may help to avoid the necessity of opening-up new mineral workings in
such a highly protected area.

9 Following the completion of extraction at Dingle Bank Quarry in 2019.
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