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1.

Introduction & Terms of Reference

1.1

Cuesta Consulting Limited was appointed by Bedfordshire County Council (BCC), in
December 2006, to undertake an investigation of silica sand reserves within the County,
in connection with four new silica sand sites that have been proposed by industry for
inclusion in the minerals Site Allocations Plan (SAP) of the emerging Minerals & Waste
Development Framework. More specifically, the study was required to comprise:

1) A detailed examination of the nature of the mineral reserves at each of the 4
proposed sites, together with proposed end-uses;

2) Information on the extent of existing reserves in the County capable of serving the
same end-uses identified in 1, above;

3) Recent production rates from the sites identified in 2, above, for those end-uses
identified for the 4 proposed sites in stage 1 (this to enable derivation of indicative
landbanks for identified end-uses); and

4) The extent to which each of the end-uses identified in stage 1 actually require the
proposed silica sand grade, or whether they may be served by lower-specification
minerals or alternative materials. For example, do “horticultural” products actually
demand high grade silica sand, or would other aggregate sands, or alternative
materials, suffice? Similarly, in the case of water filtration, to what extent is the
proposed silica sand grade required in light of potential alternatives, such as
crushed glass cullet?
1.2

The four proposed sites referred to above comprise:
Ref No

Name

Operator

MD 13

Land North of
Billington
Land at Mile Tree
Farm, Heath and
Reach
Land West of
A4146, Billington

WBB Minerals

MD 14

MD 21

MD 43

1.3

Land between Gig
Lane and Eastern
Way, Heath and
Reach

WBB Minerals

Garside Sands
(Aggregate
Industries)
LB Silica Sand

OSGR
(approx site
centre)
493690
223240
494540
227630

Anticipated yield
(tonnes)
>3 million (proven)
>2.5 million (proven)

493210
223060

1.5 million (proven)

492780
228000

Not known

During the course of the study a fifth proposed site was put forward for consideration,
as follows:
Ref No

Name

Operator

MD 50

Land to the North of
Clipstone

WBB Minerals

OSGR
(approx site
centre)
495200
227000

Anticipated yield
(tonnes)
c.2.5 million (proven)
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2.

Technical background

2.1

Silica Sands within Bedfordshire occur within the Cretaceous Woburn Sand Formation.
The deposits are highly variable in character from one locality to another, diminishing in
purity away from the area around Leighton Buzzard and varying in quality from one bed
or seam to another, even in individual quarries. Detailed information on this was
provided in our previous report to BCC (Thompson 2006) and the following paragraphs
briefly summarise the key points from that work that are relevant to this additional work.

2.2

Although silica sand is often associated with glass manufacture and foundry sand, none
of the deposits in Bedfordshire are currently used for those purposes. Instead, the
purest ‘silver’ sands in this area tend to be used as specialist non-staining and neutral
sports sands, including golf bunkers, athletics jumping pits and children’s play sand.

2.3

The Woburn Sands may also be yellow, orange or brown in colour, however, and these
have a different range of specialist end-uses in applications where colour is not of overriding importance. Relatively coarse-grained varieties can be washed, screened and
dried to produce a range of different grades of water filtration sand: a product for which
the very rounded grains of the marine sands are particularly well-suited.

2.4

Fine- to medium-grained varieties of coloured silica sand may be suitable, after
processing, for other types of horticultural, root-zone, sports and amenity products. For
these applications, consistency of product (grading, colour and chemical composition) is
more important than specific colour and can be achieved through an understanding of
the geological variations within the deposit and the adoption of appropriate extraction,
blending and processing techniques.

2.5

Finer-grained silica sands may be used in a range of specialist sports applications, as well
as in resins, tile and brick facings and industrial filler applications. The very fine-grained
varieties, and those with a higher proportion of silt, are often processed simply by dry
screening and/or blending on-site for agricultural and equestrian applications, or for use
as general building sand and even low value fill. These need to be distinguished from
the other types outlined above, which generally require more complex processing.

2.6

Although there is usually some degree of flexibility, and although a number of different
end uses may be supplied from a single quarry, there is normally a commercial
imperative for each quarry to be worked in such a way that maximises sales to the end
uses which are most profitable – usually those for which significant value can be added
during processing. This is not always the case, however, and substantial quantities of
Woburn Sand are sold for use in relatively low value applications.

2.7

The low-value sales are largely, but not exclusively, from the least pure (silty and heavily
iron-stained) sources of silica sand within the County, particularly those from sites
located further away from (to the north east of) Leighton Buzzard (Figure 2.1).

2.8

By contrast, the deposits around Leighton Buzzard itself exhibit a wide range of grain
sizes and colours, including important white or ‘silver’ silica sand deposits, and are more
extensively used for specialist applications. It is in this area where the five proposed
new sites listed above are located, as shown in Figure 2.2, below.
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Figure 2.1: Existing Woburn Sand pits (orange) and other (Quaternary) sand & gravel pits in
Bedfordshire, with the approximate outcrop of the Woburn Sand Formation (shown in green).

Figure 2.2: Detail of the silica sand sites around Leighton Buzzard proposed for inclusion
in the Site Allocations Plan (shown in blue). Existing silica sand sites shown in orange.
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3.

Information on Proposed Sites

3.1

Before any detailed analysis can be carried out of indicative landbanks for different
types of silica sand around Leighton Buzzard, it is necessary to examine the nature of
the deposits associated with each of the four proposed sites and their relationship to the
existing sites that they would replace and/or complement.

MD13: Land North of Billington
3.2

Geologically, this site would be a south-easterly, down-dip continuation of WBB
Minerals’ Pratts Quarry, located at the south-eastern edge of Leighton Buzzard. It
would, however, be separated from the existing site by the A505.

3.3

The deposits would be expected to be very similar to those in the existing quarry which,
when inspected by us in 2005 were found to comprise an upper sequence of coarseand medium-grained, iron-stained reddish brown sands, underlain by a lower sequence
of finer-grained yellow sands with sporadic concentrations of heavier iron-staining and
localised concretions of hard ferruginous sandstone, extending beneath the water table.
The expected similarity has been confirmed by WBB Minerals who have drilled this site
and analysed the samples obtained. The detailed results of that investigation have not
been seen but the company’s geologist has advised that the sand is “identical” to the
upper sequence of coarse- to medium-grained red-brown sands seen in the existing
quarry.

3.4

The lower unit of finer grained yellow sands was not encountered in the investigation of
the proposed new site, implying that those deposits are either not present or to be
found only at greater depth below the water table. This is consistent with expectations
given the south-easterly dip of the strata in this area.

3.5

As noted in our earlier report, selective extraction of the lower sands within the existing
quarry is facilitated by dewatering which lowers the local groundwater table and allows
the deposits to be worked by conventional dry digging methods (in contrast to the
nearby Grovebury Road quarry which is wet-worked by suction dredging - see below).
WBB have advised that the increased depth of the lower sands, if present within the
MD13 area, would make them impractical to extract, because of the much greater
amount of dewatering that would be required.

3.6

The upper sands within the existing quarry were found in our previous study to display
the coarsest grain size distribution within the area and were understood to be used,
primarily, to produce a range of specialist industrial gradings for the water filtration
market, along with sports sands and horticultural sands. Together, those end uses were
stated by WBB at the time to account for around 63% of production from Pratts Quarry.

3.7

Other industrial uses for the upper sands, accounting approximately for a further 12% of
production, are understood from WBB to include filler applications, chemical industry
applications, adhesives, ceramic body production, foundry applications, polymers and
plastic coatings, resins, acid-resistant roofing tiles, flooring compound sand, specialist
brick facings, architectural masonry, and fluid-bed boiler sands, bringing the total
proportion of processed specialist sands at this site to around 75% of total production.

3.8

The remaining 25% of production from Pratt’s Quarry, in 2005, was almost exclusively
derived from the lower seam and was used for constructional end uses such as mortar
and concreting sands. By September 2007, a further site visit revealed that only the
upper seam was now being worked and that all of the production was, at that time,
being transported for processing for specialist end uses at the Double Arches plant site.
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3.9

More detailed information was supplied by WBB in response to enquiries made by us in
preparing this report. This indicated that the following specific specialist sand products
are sourced from Pratts Quarry:

• PR 65 (Architectural masonry, brick facings, screened for plastering/external renders)*
• DA1COS (feedstock only**)
• Water Filtration grades (DA 8/16; DA 14/25; and DA 16/30)
• DA 30 (Sport and leisure, brick facings, specialist roofing tiles, adhesives)
• DA 37 (Sport and horticultural, boiler sand, chemical applications)
• DA 60 (Resin bond systems, foundry sand, ceramic body applications)
* note 1: PR65 is sand obtained directly from Pratts quarry that is used both directly for the end uses
indicated above (without processing) and also as the source material for all of the other products created
by processing at the Double Arches site (DA prefixes).
**note 2: DA1COS is a partially processed, gap-graded material that is used as a feedstock for the drying
and screening processes required to create some of the other final products. It is created by taking out
much of the medium-grained sand (for which there is no specialist market for dried sand at present) at the
initial wet-screening stage, and is not an end-product in itself.

3.10

WBB have indicated that these products are exclusively supplied from Pratts Quarry and
are incapable of being sourced from any of their other sites in Bedfordshire, with the
exception of the proposed allocation area MD13. In support of this claim they have
provided detailed grading information for each of the above products, and for others
sourced from their other quarries in the area (See Appendix A for details of the grading
information supplied). Whilst many of the processed grades from Pratts are quite
distinctly different from (coarser grained than) those produced at other WBB Sites
(particularly from Nine Acres), some of the products are very close to the gradings of
material sourced from WBB’s other main site at Chamberlain’s Barn. In particular,
products DA30 and DA37 are very close, in terms of grading, to CB48, and there is also
some overlap of generic end use types between these products (e.g. in sports surfaces,
brick facings and horticulture/root zone sands). Similarly, the source material PR65 and
the intermediate feedstock material DA1COS have very similar gradings to the CB55
material sourced from Chamberlain’s Barn, although in these cases the stated end uses
are quite different.

3.11

In response to concerns regarding these apparent similarities, WBB have provided
further evidence1 to show that there are other intrinsic differences between the sands
produced from Chamberlain’s Barn and Pratts quarries which have a direct bearing on
their suitability for different end uses. The principal difference lies in the extent to which
the sand from Chamberlain’s Barn includes ‘agglomerations’ of smaller particles
(generally quartz grains cemented together by iron oxide). Whilst, to some extent, this
is likely to be true of all ‘silica’ sands in the Leighton Buzzard area, the proportion of
agglomerated particles is higher in some deposits than others2. The significance of this
is that agglomerated particles disintegrate under stress (e.g. through attrition, thermal
stresses and/or loading) into their constituent smaller particles, thereby changing the
grading characteristics of the material whilst in service. Since many of the specialist end
uses of silica sand rely on precise grading characteristics and on the strength and
stability of the component sand grains, a high degree of disintegration of agglomerated
particles cannot be tolerated.

1

WBB Minerals, November 2007: Assessment of Sands from Pratts Quarry and Chamberlains Barn Quarry (5pp).
A crude indication of this is likely to be given by the overall colour of the sands – those with a high proportion of iron oxide being
predominantly orange or brown in colour, whilst the higher purity quartz sands are generally paler in colour.
2
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3.12

WBB’s evidence includes reference to production trials using CB55 material as an
alternative to DA1COS feedstock – which resulted in customer complaints due to the
excessive fines content generated by the breakdown of agglomerations during
processing. The evidence also includes reference to crush testing experiments which
revealed that, under controlled conditions, a sample of CB55 material generated 39.9%
‘fines’ (i.e. disintegrated particles), whereas a sample of DA1COS material produced
only 29.8% fines. Assuming that these tests were representative of their respective
sources, this indicates that the CB55 material from Chamberlain’s Barn is significantly
weaker than the sand from Pratts Quarry and is therefore less suitable for end uses that
require a higher level of performance.

3.13

Finally, WBB’s evidence notes that the CB48 product, formerly produced from a
different horizon at Chamberlain’s Barn, tended to have fewer agglomerates and rock
fragments compared with CB55 and was lighter in colour (indicating a lower iron
content), but that this material is now in very short supply and is ‘generally not evident in
boreholes drilled in future permitted areas of the quarry’. On this basis, despite the
similarities between CB48 and DA30 / DA37 materials, the prospects for substitution
between them would seem to be very limited.

3.14

WBB have stated that the sands in the proposed new allocation area (MD13) will
produce the same range of products as currently produced from the upper level sands
in the existing quarry, and would be expected to service similar markets with a similar
sales profile. In other words, the MD13 site would enable WBB Minerals to continue to
serve its established range of customers for specialist sands produced from the upper
horizon, but it would not enable sales of lower grade construction aggregate (previously
derived from the lower seam) to be maintained. Given the availability of alternative
sources of low grade construction sand within the area, this is unlikely to be a problem.

3.15

From the figures supplied by WBB to Bedfordshire County Council, the MD13 site
contains in excess of 3 million tonnes of proven reserves. This compares with an
expected total existing reserve at Pratt’s Quarry of around 1.6 million tonnes by the end
of 2007 (derived from the stated reserves of 1.175 mt in December 2003 plus a new
permission for 1.2 million tonnes obtained in December 2004 and allowing for 190,000
tonnes of output per annum in 2004, ’05, ’06 and ‘07). If those rates of production
continue to be serviced by the proposed allocation area, the reserves in MD13 equate
to approximately 15 years’ supply.

MD14: Land at Mile Tree Farm, Heath and Reach
3.16

This would be another WBB Minerals operation, intended to replace the existing Nine
Acres quarry, located on the opposite side of Mile Tree Road, approximately 2.5km to
the north east of Leighton Buzzard. Again it would be a down-dip, easterly continuation
within the same geological deposits but would be separated from the existing workings
by Mile Tree Road itself. Although these are still part of the Woburn Sands Formation,
they are very different to the deposits found in Pratt’s Quarry and in MD13, as
described above.

3.17

When inspected by us in 2005, the deposits in Nine Acres Quarry were found to be
significantly finer-grained than those seen in any of the other Woburn Sand quarries in
the Leighton Buzzard area. The sequence revealed at that time comprised thin beds of
white to grey fine-grained silty sand with thin laminations of clay and silt together with
local concentrations of iron staining and lignite particles along sub-horizontal bedding
planes. The site was being worked only intermittently, with all of its output being
processed (wet screening to remove both fines (clay & silt) and small quantities of
coarser sand followed by drying and grading) through the Double Arches plant site, as is
still the case. The resultant products are used entirely as specialist sands for a range of
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sports and equestrian applications, as well as in resins, adhesives, industrial filler
applications, tile and brick facings, sands for wet blasting, agricultural applications
(fertilisers), and mortar sands.
3.18

More detailed information was again supplied by WBB in response to enquiries made
by us in preparing this report. This indicated that the following specific specialist sand
products are sourced from Nine Acres Quarry:

•

DA 26 (Sports surfaces, industrial fillers, adhesives)

•

DA 80 (Resin binding systems, equestrian sand, agricultural applications)

•

DA 80F (Specialist facings (bricks and tiles), resins, grouts)

3.19

The sand is particularly well suited to these applications because of its very fine grain
size, its high silica content (which gives good chemical resistance, insulation properties
and strength) and because of its high adhesion and water resistance. The very low clay
content in the finished product is also of importance in terms of volume stability and
suitability for use in resin binding systems. WBB advise, and we concur, that the sand
would not be used in normal building /construction situations as it is too fine, too single
sized and too clean to work. For similar reasons it cannot be used for any of the more
specialist end uses supplied from Pratts Quarry.

3.20

WBB advise that the sands produced from Nine Acres are “not widely available in the
local or wider area and are not substitutable by typical ‘soft sands’". They also advise,
more specifically, that they are incapable of being sourced from any of WBB’s other
sites in Bedfordshire, with the exception of the proposed allocation area MD14. The
detailed grading information supplied by WBB (see Appendix A) demonstrates the
differences between Nine Acres, Pratts and Chamberlain’s Barn, and confirms that the
products from Nine Acres are significantly finer grained than the sands currently
produced from either of those sites.

3.21

WBB Minerals’ drilling and analysis of samples from MD14 has shown, as expected, that
the sands there are very similar to the sequence present in Nine Acres Quarry as
described above, but slightly finer-grained and lighter coloured in places. Their analysis
has shown that the sand, when processed, will yield equivalent grades to those from
Nine Acres, and will therefore be capable of supplying the same range of products.

3.22

WBB advise that total output from Nine Acres in recent years has been maintained at
around 40-50,000 tpa (the figure for 2003 quoted in our previous report being 44,200
tonnes), and that the balance of sales to the range of end products outlined above has
remained reasonably steady. WBB anticipate that a similar balance of products and a
similar sales profile would be maintained from the proposed extension.

3.23

From the figures supplied by WBB to Bedfordshire County Council, the MD14 site
contains in excess of 2.5 million tonnes of proven reserves. This compares with an
expected total existing reserve at Nine Acres quarry of only about 4,000 tonnes by the
end of 2007 (derived from the stated reserves of 0.184 mt in December 2003 and
allowing for 45,000 tonnes per annum since then). If future rates of production from
the proposed extension averaged 45,000 tpa, the reserves in MD14 would equate to
more than 55 years’ supply.

MD 21: Land West of A4146, Billington
3.24

This site has been proposed by Aggregate Industries (Garside Sands) as an easterly /
north-easterly extension of their existing operation at Grovebury Road. The site would
be worked by a continuation of the same operation using the same plant (unlike MD
13, MD14 and MD43 it is not physically separated from the existing site by a road).
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3.25

Geologically, the deposits at Grovebury Road are, from descriptions provided by the
quarry manager, very similar to those at WBB’s Pratt’s Quarry (see above), but with the
important difference of there being an horizon of laminated ‘silty beds’ in between the
upper, coarser-grained sands and the lower, fine-grained sands (known locally as
‘compo’).

3.26

Most of the succession at Grovebury Road falls below the natural water table and, for
this reason, it has not been possible for us to observe the deposits in-situ. The relative
height of the water table also dictates the method of working, with the sand being
extracted by suction dredging rather than by dewatering and conventional dry digging.
This option helps to avoid the costs and potential impacts that can be associated with
dewatering, and is facilitated in this case by the presence of the laminated silty beds
which form a natural base for the dredging operations and prevent the inclusion of the
inferior, fine-grained lower sands within the extracted material.

3.27

Within the upper sands there are variations in colour, grain size and other properties
but, whereas these could be selectively extracted by dry digging methods, as is done at
other sites, the suction dredging process does not allow this. Instead, screening is used
to separate the dredged material out into various size classes which are then used for
different purposes: coarse sands primarily for water filtration, medium sands primarily
for use in concreting applications, and finer-grained sands primarily for various sports
applications (see below for further details).

3.28

Garside’s quarry manager has advised that the upper, coarse- to medium-grained sands
continue into the proposed extension area (MD21) but that, in doing so, they become
somewhat finer-grained overall. The purpose of the proposed extension is to allow a rephasing of the whole operation, so that the finer-grained deposits in the extension area
can be extracted in parallel with the remaining coarser-grained deposits in the existing
quarry and blended in such a way as to maintain a consistent range of end products
over a longer period of time (rather than becoming progressively finer and less suitable
for the current range of applications as time goes on). The intention is to maintain the
existing balance of supplies to different market sectors.

3.29

As explained more fully in our previous report (Thompson 2006), in complete contrast
to most other Woburn Sand operations, output from the existing Grovebury Road is
used primarily in concrete applications rather than for industrial purposes. Although the
sand itself is incapable of making a satisfactory concrete, it is successfully blended with
sharper sand and coarse aggregate from Quaternary sand & gravel sites elsewhere,
brought in by Cemex who operate a concrete batching plant by agreement on the
Grovebury Road site. The proportion of total output used for this purpose in 2003 was
around 45% (128,000 tonnes out of a total output of 287,000 tonnes). Our previous
report noted that this percentage was likely to increase to around 63% in future years as
Grovebury Road sand is increasingly used to replace the diminishing reserves at the
nearby Grovebury Farm (Brickyards) site, which are used entirely in the production of
concrete blocks at that site.

3.30

This is reflected in the latest statistics supplied to us by Garside sands, representing a
‘typical’ breakdown of output over the last three years (see Table 3.1, below). These
show the proportion used for concrete applications to have risen to an average of 59%.
Since that average includes the lower figure of 45% for 2003, it is reasonable to
suppose that the current (and therefore likely future) proportion of concreting sand is
likely to be in excess of 60%, as indicated above.
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% of
output

Product Type

End Use

Concrete Products

Ready-mixed concrete (Cemex plant on site)
Concrete roofing tiles (Lafarge plant nearby)
Concrete blocks (AI’s ‘Charcon’ plant at Grovebury Farm)

59

Sports applications (Astro-turf)
Water filtration sands
Pet care
Traction sand (rail transport)
Industrial uses (fluidised bed boilers / foundry sand)
Brick facings (dried sand)

16

Horticulture (Forestry commission, garden centres etc)
Brick facings (wet blasting)
Sports applications (golf bunkers, top dressing, equestrian)

13

Specialist Sands
(fully processed – washed, screened
and dried)

Specialist Sands
(screened only)

Plastering / Mortar Sand

9

Asphalt Sand

1

Merchanting

No defined end uses

2

TOTAL

100

Table 3.1: ‘Typical’ breakdown of output from Grovebury Road Quarry, 2003 to 2006
SOURCE: Garside Sands, February 2007

3.31

As shown in Table 3.1, the remainder of the sand extracted from Grovebury Road is
split between fully processed specialist sands (transferred to Garside’s nearby Munday’s
Hill plant for washing, processing and storage); other specialist applications including
various sports sands, processed primarily by screening the wet, dredged sands on site;
natural building sands for plastering and/or mortar; asphalt sand; and sales to local
building merchants etc., for which the final end use cannot be determined.

3.32

As noted earlier, Garside’s intention is to maintain the existing balance of supplies to
different market sectors into the future, and the breakdown of output from the MD21
site is therefore likely to be comparable to that shown above, albeit with a slight
increase in concrete products and a corresponding reduction in output to specialist
applications.

3.33

It is worthwhile noting that, in respect of the specialist sand output from Grovebury
Road, Garside Sands formerly supplied a much higher proportion of its output as
specialist water filtration products. This, however, required the selective screening of
only the coarser grades of sand, and left a large proportion of fine-grained sands for
which no high value end-uses could be found, at that time. By contrast, the ability to
sell a high proportion of the output into concrete applications was a more attractive
economic proposition. In recent years, the finer grained sands have found new, high
value applications in the sports sector, notably in connection with Astro-turf.

3.34

From the figures supplied by Aggregate Industries to Bedfordshire County Council, the
MD21 site contains approximately 1.5 million tonnes of proven reserves. This
compares with an expected total existing reserve at Grovebury Road quarry of
approximately 2.970 million tonnes at the end of 2007 (derived from the stated reserves
of 4.090 mt in December 2003 and allowing for an average of 280,000 tonnes of
output per annum since then3). Garside’s quarry manager has advised that the output
rates will increase to 320,000 tpa from 2008 onwards, to compensate for the

3

Output in 2003 was 287,000 tonnes and in 2007 is expected to be 275,000 tonnes (S. Burton, Garside Sands, May 2007).
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exhaustion of reserves at the Grovebury Farm site. At this rate of production, the
remaining existing reserves at Grovebury Road would have an expected lifetime of
around nine years, which would be increased to around 14 years if the reserves within
MD21 were included.

MD43: Land between Gig Lane and Eastern Way, Heath and Reach
3.35

This small area of land, located immediately to east of Heath village, has been proposed
by LB Silica Sands Ltd., who operate the adjoining Bryant’s Lane/Reach Lane quarry.
Geologically, it is claimed (see below) that the proposed site would form a southerly
continuation of that quarry, but would be separated from it by Gig Lane.

3.36

LB Silica Sands is an independent company which claims to operate in a very different
way to the larger operators, taking much greater care to selectively extract individual
geological horizons in such a way that allows for a much greater number of grades to
be produced for higher value niche markets. In response to our written requests for
information to both the company and their agents (WS Atkins), only very limited
information relating to the new site was supplied, stating simply that “geological
variation within the site is significant, although there does appear to be a 'fairly' uniform
interface between the higher grade silica sands and lower grade silica/building sands at
approximately 106m AOD” and that “the request to include this land is based on an
extrapolation of the geological formations immediately to the north of Gig Lane” (Richard
Hunt, WS Atkins, on behalf of LB Silica Sands).

3.37

The following observations are therefore based on the assumption that MD43 will be
geologically similar to the existing operation at Bryants Lane/ Reach Lane, and that it will
be worked in the same way to produce a similar range of products. Whilst these are
likely to be broadly reasonable assumptions, they cannot be relied upon and do not, in
our view, constitute a “robust and credible evidence base” (as is required to underpin
the emerging Minerals & Waste Development Framework and its Site Allocations Plan).
This is especially so since the information we have on the existing site is also far less
detailed than that outlined above (and in our previous report) for the other sites within
Bedfordshire.

3.38

The geological succession at Bryant’s Lane / Reach Lane comprises an upper unit of
fine-grained clayey ‘compo’-type sands, underlain by less clayey, whitish-yellow finegrained sands, which in turn are underlain by a sequence of more heavily iron-stained,
steeply cross-bedded, medium-grained sands, and by a lower sequence of lightercoloured fine- to medium-grained sands with orange and brown staining. All four of
these units are worked separately by selective dry digging, with dewatering from a small
sump at the base of the excavation to enable the lowest units to be worked in dry
conditions. All of the material is processed on site and a high proportion of it is claimed
by the operator to be sold into specialist applications, although no further details of
these were provided. At least some of the output from the lower horizons is used as
building sand (as indicated above), and a small quantity of concreting sand is also
produced, but only for high value heritage applications where it is important to match
the colour of existing masonry etc.

3.39

As the MD43 site is located along-strike from the existing quarry, it is likely that the
sequence of strata outlined above will occur at similar elevations within the proposed
extension, and can therefore be worked in the same manner. No geological data is
available to prove this, however, other than the very limited comments quoted above,
and there is no information regarding intended markets. Equally, no information has
been provided, either to us or to BCC regarding the quantity of reserves available within
MD43. Based on a very crude assessment of the surface area of this site, the depth of
the deposits and the need for safe slope angles on the sides of the excavation, the site is
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likely to contain perhaps several thousand tonnes of workable sand. Information
previously supplied by the company to BCC regarding the existing Bryants / Reach Lane
quarry indicated a reserve of 4.257mt in 2003 and an annual rate of production of
0.111million tpa. Assuming that this rate of output has been maintained since then, the
estimated reserves at Bryant’s / Reach Lane are likely to have fallen to approximately
3.8 mt by the end of 2007, equating to approximately 34 years supply. The additional
reserves likely to be contained within MD43 would add several years to that total.

MD 50: Land North of Clipstone
3.40

This proposed site, located directly to the east of site MD14 (Mile Tree Farm), was put
forward by WBB Minerals late in the MWDF process, in December 2007, and relatively
limited information has so far been provided. In a letter to BCC dated 13th December
2007, WBB Minerals indicated that the sands here ‘could provide a replacement for
sands currently produced at our operations at both Pratts and Nine Acres Quarries when
these permitted reserves become worked out’.

3.41

Supporting information has been provided by WBB Minerals in the form of average
grading data for two distinctly different parts of the deposit: a coarser sand, which has
very similar grading characteristics to that at Chamberlain’s Barn and to the coarser
‘upper sands’ unit at Pratts Quarry; and a finer sand, which has very similar grading
characteristics to the deposits at Nine Acres (see Appendix A for comparisons). WBB’s
geologist has advised that the deposit is less obviously characterised by agglomerated
(iron-cemented) particles than the sands at Chamberlain’s Barn and should therefore be
less likely to suffer from the same drawbacks as that material in terms of its suitability for
the high grade end-uses currently supplied from Pratts Quarry (pers. comm., 5th
December 2007). This, however, is subject to the results of further testing of the sort
described earlier (para. 3.11), which will not be available for inspection until after the
date for submission of this report.

3.42

From the figures supplied by WBB to Bedfordshire County Council, the Clipstone site is
understood to contain approximately 2.5 million tonnes of proven reserves, though it is
not clear at this stage how this breaks down into the two main types of sand described
above. Given the very different rates of consumption of the finer sands (e.g. from Nine
Acres quarry) and the coarser sands (e.g. from Pratts) it is therefore impossible to
calculate, at this stage, how many years’ supply are contained within the proposed
working area.
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4.

Information on reserves in the County capable of serving
the same end-uses.

4.1

As discussed in our earlier report (Thompson 2006), and in Chapter 6 of this report, it is
only the quarries around Leighton Buzzard which are realistically capable of supplying
most of the specialist silica sand grades that are proposed to be extracted from the four
sites being considered by this report (MD13, 14, 21 and 43). Those quarries are listed
in Table 4.1, below, with notes on the range of specialist sands produced and estimates
of current permitted reserves at each site.

Operator

Total
reserves
in Dec
2003
(mt)

Typical
annual
output
2003/07
(tonnes)*

Estimated
reserves
by Dec
2007
(mt)**

2.090

68,000

1.818

4.090

280,000

2.970

0.720

30,000

0

4.110

3,000

4.098

1.175

190,000

1.615

Stone Lane

Has supplied both building sand and a variety
of specialist sands, including non staining and
neutral sports sand, brick facings and
horticultural and rootzone products. Limited (if
any) reserves now remain, however, and the
site is in the process of being restored

0.126

113,600

0

Nine Acres

Limited range of specialist fine and very finegrained sands used in sports surfaces,
industrial fillers, adhesives, resin binding
systems, equestrian sand, agricultural
applications, specialist facings (bricks and
tiles), grouts.

0.184

45,000

0.004

New Trees

Wide range of fine, medium and coarse
grained specialist sands, broadly comparable
with those produced from Chamberlain’s Barn

0.687

1,800

0.680

Chamberlain’s Barn

Construction sands, horticultural sands, rootzones, sport surfaces & brick facings,

6.487

13,000

6.435

Double Arches

Reserves inaccessible at present (located
beneath silt lagoons) and therefore not
assessed. Assumed to be capable of serving
similar end uses as Chamberlain’s Barn

1.000

27,000

0.892

Bryant’s Lane &
Reach Lane

Wide range of specialist gradings supplied, as
well as construction products, but no details
provided by the operator

4.257

111,000

3.813

24.926

882,400

22.925

Site

Products

Munday’s Hill

Aggregate
Industries
(Garside
Sands)

Grovebury Road
Grovebury Farm
(Brickyard)
Churchways /
Checkley Wood/
Riddeys complex

Pratts Quarry

WBB
Minerals

LB Silica
Sands

Wide range of specialist medium to fine
grained processed sands together with ‘soft’
building sands from lower horizon
Predominantly concreting sand, wide range of
specialist coarse to medium-grained specialist
sands, notably sports surfaces, water filtration,
pet care, industrial applications, horticulture,
brick facings, other sports & leisure
applications,
Entirely devoted to supplying sand for
concrete block production
Currently producing only small quantities of
building sand, but may be capable of
producing a wide range of other specialist
sands in future (not yet fully assessed)
Wide range of coarse / medium grade
specialist sands including water filtration
grades, sport and leisure, brick facings,
specialist roofing tiles, adhesives, horticultural,
boiler sand, chemical applications, resin bond
systems, foundry sand, ceramics, architectural
masonry, plastering and external rendering

TOTALS

Table 4.1: Existing Silica Sand Quarries around Leighton Buzzard and estimated current reserves
* the typical annual output has been taken to be the 2003 output
except where more specific information has been supplied by the operator.
** the estimated reserves at Pratts Quarry for December 2007 include
The additional 1.2million tonnes of reserves which received permission in December 2004.
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4.2

It has proved impossible to provide a more detailed comparison of the capability of
each site for producing individual types of specialist sand products. In most cases these
are very specialised processed materials that are customised to the particular
requirements of individual market niches. There are, for example, a wide range of
different ‘sports surfacing’ sands, with each quarry operator supplying different
‘bespoke’ products to their respective customers. The same is true for other specialist
categories such as horticultural sands, equestrian sands, pet care products, brick & tile
facings, and sands for resins, adhesives and ceramics. A further problem is that the
range of products supplied from a particular quarry depends not simply on the nature of
the deposits, but also on the processing that is carried out and, just as importantly, on
the marketing and customer relationships. Most quarries are thus theoretically capable
of supplying a much larger number of specialist sands than they actually do.

4.3

At a very general level, the information summarised in Table 4.1 would suggest that
most sites in the Leighton Buzzard area are theoretically capable of supplying into most
of the broad product categories (sports, horticulture, brick facing etc). This overlooks
the subtle but important differences between individual products within each of these
ranges, but those are issues which are primarily of concern for the individual companies
involved and not necessarily for the mineral planning system.

4.4

There are, however, are some important exceptions to the general point made above,
and these relate to deposits which are particularly unusual in terms of their grading
and/or colour. In particular, only a few of the sites (notably Pratts, Grovebury Road and
the proposed allocation sites MD13, MD21 and MD50) are capable of supplying the
various grades of coarse-grained water filtration sands. At the opposite end of the
grading spectrum it is only the existing Nine Acres quarry and the proposed allocation
sites MD14 and MD50 which appear to be capable of supplying significant quantities of
very fine grained specialist sands. Similarly, it is only some of the sites (notably
Munday’s Hill, New Trees, and Bryant’s Lane / Reach Lane) which have access to high
purity white silica sands that are specified for certain non-staining end uses in the sports
and leisure industries, including golf bunkers

4.5

It must also be emphasised that the proportion of each type of end use that is capable
of being supplied from each individual site will depend on a range of both site-specific
(e.g. grading and silica content) and market-dependent factors. The latter include the
historical development of specific supplier-customer relationships, as a result of which
individual sites have become geared to processing their sands in particular ways. Sites
which are geared-up to optimise the production of certain products will inevitably have
a reduced capability of supplying other products which have similar or overlapping
grading requirements.

4.6

The most obvious example of this is the concreting aggregate supplied from Garside’s
Grovebury Road (and formerly) Grovebury Farm operations. These arrangements are
clearly at the expense of supplies from those sources to more specialist applications but,
in view of the shortage of permitted reserves of concreting aggregate at other sites in
Bedfordshire (Thompson 2006), it may be agued that this is a prudent use of resources
which reduces the need for concreting aggregates to be brought in from more distant
sources (with associated energy, carbon and traffic reduction benefits). Commercial
relationships will change over time, however, as will the market demands, and it is
therefore impractical to allocate any particular reserve or resource to a specific and
limited range of specialist applications, other than to exclude some of them from
applications that they are intrinsically incapable of supplying. There may also be a case
for excluding a proportion of output from Grovebury Road if that is already relied upon
by BCC as part of the concreting aggregates landbank.
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5.

Production rates, indicative landbanks and the need for
new sites.

5.1

Table 4.1, above, includes estimates of recent rates of production at each of the silica
sand quarries around Leighton Buzzard.

Overall Landbank for Specialist Sands
5.2

As explained in the previous chapter, most of these sites are, theoretically, capable of
supplying most of the broad end use categories, albeit in different proportions and with
some important exceptions (discussed in more detail below). In view of this, and the
fact that the balance of supplies to different individual end uses can fluctuate
significantly over the years, it seems sensible, as a starting point at least, to consider the
indicative landbank position for the whole of these reserves together, before
considering the need (or otherwise) to examine separate landbanks for subdivisions of
the market.

5.3

In the absence of any Government guidance on overall silica sand demand projections,
it would seem reasonable to assume:

•

that the current (= recent average) total annual sales, from specialist silica sand
quarries in the Leighton Buzzard area will be indicative of the total future annual
demand from sources within that area;

•

that the balance of output to different end use categories at individual sites will be
maintained over time;

•

that, as the reserves in some of the existing production units (notably Grovebury
Farm, Stone Lane and Nine Acres quarries) become exhausted, the output
previously associated with those sites will be switched to other suitable units within
the Leighton Buzzard area that are operated by the same companies (thereby
maintaining the validity of the first assumption); and

•

that a landbank capable of supplying that overall level of demand over at least the
Plan period will need to be identified in the new Minerals and Waste Development
Framework.

5.4

From Table 4.1, the total estimated permitted reserves at silica sand quarries around
Leighton Buzzard, projected to the end of 2007, stands at 22.925 million tonnes. At the
current estimate of recent average annual sales from those quarries (0.882 mtpa), these
reserves represent an overall landbank of approximately 26 years, which is sufficient
to provide for the Plan Period and beyond.

5.5

Clearly, with regard to the first assumption listed above, the production figures from the
Leighton Buzzard sites include a proportion of sales to non-specialist end uses. In the
case of Grovebury Road, this proportion is particularly high. Nevertheless, it is the total
rate of consumption, irrespective of end use, which determines the lifetime of available
reserves. Provided that the proportion of consumption for non-specialist end uses does
not significantly increase, then the available reserves should be sufficient to supply the
current level of demand for specialist sands for the period indicated.

5.6

Taken at face value, these observations would indicate that there is no immediate need
to permit new reserves of silica sand within the Leighton Buzzard area, for the purpose
of maintaining the overall landbank of specialist sands. There are, however, at least
three other factors to consider which may modify that view:

•

Restrictions in availability for certain specific end uses;
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•

The need to maintain long term continuity and consistency of supply; and

•

The need for Safeguarding of mineral resources.

Restrictions in availability for specific end uses
5.7

As noted earlier, there are some specific end use categories that cannot be supplied
from all of the Leighton Buzzard quarries, because of intrinsic grain size or quality
differences between the different sites. This is most obviously relevant in the case of
water filtration sands and high purity sands for non-staining applications. At a more
detailed level it is also true for a much wider range of customised products within
individual broad categories but, as noted earlier, these are issues which are primarily of
concern for the individual companies involved and not necessarily for the mineral
planning system.
Water Filtration Sands

5.8

Most if not all of the water filtration grades supplied by WBB Minerals and Garside
Sands can only be supplied from sites which have access to relatively coarse grained
sand deposits. In terms of existing permitted reserves, these are limited4 to WBB’s Pratts
Quarry and Garside’s Grovebury Road and Grovebury Farm quarries (the latter being
very close to completion of available reserves). The total permitted reserves available at
these sites are estimated (from Table 4.1) to be around 5.185 mt by the end of 2007,
and are being consumed at an overall rate of 0.5mtpa, giving an indicative landbank of
just over 10 years.

5.9

Theoretically, this landbank could be substantially increased if the high proportion of
material from Grovebury Road that is currently used in various concreting applications
was switched to water filtration and/or other specialist sands that are being consumed
at a much slower rate. This, however, is most unlikely to occur in practice, since it
would abruptly affect Aggregate Industries’ operations within the area and there is no
obligation on them to make such a change. The landbank for water filtration grades
would therefore seem to be in need of being increased if supplies of silica sand to that
sector are to be maintained.

5.10

Set against this observation, however, is the fact that recycled glass is increasingly being
recognised as an alternative to silica sand in the water filtration market, and can even
outperform natural materials in this area (see Chapter 6, below). Lafarge Aggregates, for
example, have recently (in 2006) opened the latest of their “Envirosand” glass recycling
depots at Willington, near Bedford and have confirmed that, although this plant is
currently focussing on the supply of substitute ‘sand’ for asphalt, it could easily produce
material to other specifications, and the company would be very interested in doing so.

5.11

The potential availability of recycled glass works in two ways regarding the need or
otherwise for additional reserves of water filtration sand. On the one hand it reduces
the necessity for such reserves to be released for the purpose of supplying the water
filtration market, but on the other hand it also reduces the necessity for those reserves
to be set aside for that particular end use. Since the MD21 site is only partly required
for water filtration sand, and largely required for the manufacture of concrete products,
its inclusion in the MWDF should perhaps be considered primarily in terms of the need
for the latter (concrete) products.

5.12

In that event, the continued availability of natural sands for water filtration from the
Leighton Buzzard area would rest primarily on other sites, notably Pratts Quarry, the

4
WBB’s Chamberlain’s Barn site also has access to coarse sands with gradings comparable to that of the feedstock material used for
water filtration sands from Pratts Quarry, but other differences in the characteristics of that material, as described in paragraphs 3.11
onwards, make it incapable of being used as a substitute.
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proposed allocation site MD13, and also perhaps MD50, subject to the detailed testing
being carried out on that material by WBB. Both Pratts and MD13 are capable of
supplying a range of other products which are claimed by the company to be incapable
of being sourced from any of their other (existing) sites within the Leighton Buzzard
area. Although the gradings of some of those products are very similar to those from
Chamberlain’s Barn, other intrinsic properties, including colour, particle shape and
particle strength preclude their substitution by material from that site. The Clipstone site
(MD50) may provide an alternative source of these products, subject to further testing.
5.13

From Table 4.1, the remaining reserves at Pratts Quarry (estimated to be around 1.615
Million tonnes by the end of 2007), are sufficient for around eight years’ supply at
current rates of production.
Very Fine Grained Sands

5.14

As noted earlier, WBB’s existing site at Nine Acres, the proposed allocation site MD14
and part of MD50 are capable of supplying very fine grained and tightly-graded sands
that are used in a range of specialist applications. In theory, equivalent gradings could
be produced from many of the other sites within the Leighton Buzzard area by
selectively screening for these particular grain sizes. That would be relatively inefficient,
however, by comparison with using a natural material which is already close to the
desired grading before processing, since the proportions of such sand that could be
obtained from other sites would be small. As the existing reserves at Nine Acres are
close to depletion, there would seem to be a good case for identifying a directly
comparable replacement site (i.e. MD14 or MD50) within the MWDF.
High purity sands for non-staining applications

5.15

Clean (i.e. silt and clay-free) sands with very high silica content and correspondingly low
proportions of iron and other impurities are needed for certain specialist sports and
leisure applications where staining of footwear and clothing etc. needs to be avoided
(see Chapter 6, below). These are understood to be currently produced from just three
of the sites within the Leighton Buzzard area: Munday’s Hill, New Trees, and Bryant’s
Lane / Reach Lane. The total permitted reserves available at these sites are estimated
(from Table 4.1) to be around 6.311 mt by the end of 2007, and are being consumed at
an overall rate of 0.181mtpa, giving an indicative landbank for those three sites of
around 34 years. Clearly, not all of the sand in these three quarries is suitable for the
high purity market, but if supplies to that market from those sites continue in the same
proportion to overall sales as they represent at the moment, then the landbank for the
high purity sands will be the same as the total landbank for those sites. The only way of
refining these calculations would be to have information on the sales to individual
market sectors with indications of changes over time, together with information on the
proportions of reserves suitable for each application, for each quarry. Since none of the
operators has been able to supply that level of breakdown, such refinement cannot be
made, at this stage.

Long term continuity and consistency of supply
5.16

Another factor to consider is the need for maintaining a steady and consistent supply of
materials for specific end uses. This applies to situations where material from different
parts of a deposit are blended together to achieve a more consistent product over time.
Most of the Leighton Buzzard quarries do this to some extent, but nowhere more so
than at Garside’s Grovebury Road site, where the blending is an inevitable consequence
of the suction dredging method of extraction. The need to maintain consistency is
therefore one of the arguments put forward by Garside Sands in support of their
proposed extension area (MD21). They argue that, since the sand within the extension
th

Cuesta Consulting Limited

Date: 20 February 2008

QA Reference: C/BCC/012

Status: FINAL
Page 16

area is finer grained than that which they are currently working, it would make sense to
have access to it whilst they are still working the existing site, so that it can be mixed
with the currently worked material in order to maintain consistent blends of sand over a
longer period of time. The alternative, of working the two parts of the deposit
sequentially, would mean that the sands produced in future years would be quite
different to those produced at present, and may not be able to meet the same
specifications.
5.17

Achieving long term consistency is therefore clearly desirable from an individual
company’s point of view, in the interests of retaining customers and market share, but it
is also of more general economic benefit in terms of sustaining ‘downstream’ industries
within the local area. Given that the MD21 reserves are primarily required for the
manufacture of concrete products within the local area, this is an argument in favour of
identifying this as a site allocation within the MWDF.

Safeguarding of mineral resources
5.18

Irrespective of the immediate need, or otherwise, for the identified new reserves to be
released, there can be little doubt that the sands they contain are likely to be needed for
specialist uses at some stage in the future. MPG 15 highlights the importance of
safeguarding such resources, stating in para. 2 that there is a “need to protect unworked
silica sand deposits against sterilisation by other forms of development except where there
are overriding planning reasons for releasing this land for other purposes”.

5.19

On this basis it might be argued that, whether or not they are identified as Site
Allocations for future working, all five proposed sites should be identified in the MWDF,
as Mineral Safeguarding Areas if not Site Allocations. The safeguarding argument works
in two ways, however. It could equally be used to justify refusals for the working of
specialist sand resources for other, non-specialist end-uses, e.g. in the construction
industry. Such working would not merely ‘sterilise’ the resource for a particular period
(as would be the case if the land were developed for housing or other purposes); it
would permanently remove it from the available stock of specialist sands.

th

Cuesta Consulting Limited

Date: 20 February 2008

QA Reference: C/BCC/012

Status: FINAL
Page 17

6.

The extent to which the identified end uses require sand
from specific sources

6.1

As indicated in Table 4.1 above, there is a wide range of specific end uses for which
Leighton Buzzard sand is used. This chapter reviews the essential requirements of each
of the broad categories, considers how these relate to the intrinsic qualities of Leighton
Buzzard sands, and then examines the extent to which alternative materials might be
used.

End Use Requirements
6.2

In order to be able to understand the extent to which alternative deposits might be able
to substitute for Leighton Buzzard sand in specialist applications, it is first necessary to
examine the specification requirements. Our research has examined this from a generic
point of view, rather than on the basis of specific customer requirements.
Water Filtration

6.3

Silica sand is widely used by the water industry in the filtration of solids from drinking
water, in the treatment of wastewater and in the production of water from wells. It is
also used for water filtration in the food & drink industry, for effluent treatment in other
manufacturing industries and in swimming pools. Silica sand (and silica gravel) is used
in many types of filter including rapid gravity filters, slow sand filters and continuous
sand filters.

6.4

Important characteristics of the sands that are used for these purposes include:

6.5

•

high silica content (an intrinsic property: silica is chemically inert, so will not
degrade, dissolve or react when it comes into contact with acids, contaminants,
volatile organics or solvents);

•

uniform sub-angular to sub-rounded grain shapes (another intrinsic property of the
sand grains: some degree of angularity allows for better retention of solids, whereas
greater roundness improves porosity and rate of through-flow);

•

closely-graded size distributions (achieved by washing and screening, but the
efficiency of that process is higher if the original deposits are limited in their range of
grain sizes, with minimal fines);

•

cleanliness, i.e. containing minimal impurities and minimal silt/clay content (the first
is an intrinsic characteristic of the sand, whereas the second can be improved by
washing and screening).

By comparison with most other specialist grades of silica sand, the particle sizes
required for water filtration grades are relatively coarse, usually in excess of 0.5mm and
are supplied in several very narrow, overlapping grading categories (e.g. 1.18 to
0.60mm; 1.70 to 0.85mm; 2.00 to 1.00mm and so on, continuing up into gravel size
fractions).
Sports & Leisure Applications

6.6

An increasingly important market for silica sand is in various sports and leisure
applications, particularly in golf courses, natural (turf) sports pitches, synthetic sports
pitches, equestrian surfaces, athletics (jumping pits) and children’s play sand. The
requirements in each case and the reasons for those requirements vary slightly between
different applications, as described below.
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Golf Courses
6.7

Golf courses require large quantities of sand, both in construction and in annual
maintenance. An 18 hole course will require at least 3,500 tonnes of an 80% sand (or
sometimes 100% sand) root-zone mixture for the construction of the greens and tees,
up to 1,000 tonnes of bunker sand and would typically use at least 100 tonnes p.a. of
an 80% sand mixture for top dressing.

6.8

Sands that are used in the UK for golf course construction generally have to comply
with the recommendations of the Sports Turf Research Institute (SRTI). Silica sand is
recommended and widely preferred. The characteristics of the sand which make it
particularly suitable vary slightly between the various different applications, particularly
in colour and grading requirements, but the fundamental, intrinsic characteristics of
silica sand which are important in all cases are:

•

High silica content (which makes the sand resistant to further weathering and helps
it retain its original particle size and shape, thereby ensuring that the required
drainage and air-filled porosity characteristics of the materials are maintained);

•

uniform sub-angular to sub-rounded particle shape (which helps to achieve good
drainage without excessive compaction);

•

size distributions mainly within the "medium" and "coarse" ranges, i.e. with particle
sizes ranging from 0.25 to 1.00mm, but with a proportion of finer sands for rootzone mixtures. (again these requirements are achieved by washing and screening but
efficiency is higher if the source sand is predominantly within this range, with minimal
silt and clay); and

•

neutral pH (calcareous sands, by contrast, depending on the severity of the pH, may
be detrimental to the turf and may limit the availability of micronutrients).

6.9

Sand which did not have any or all of these characteristics would still be capable of
being used, but would require higher levels of maintenance to overcome the resulting
problems. Moreover, the status and reputation of a golf course judged to a large extent
on the quality and appearance of its greens and bunkers. Materials and treatments
which can enhance these qualities are therefore extremely important and have become
increasingly sophisticated over the last 30 years. Whereas green-keepers would have
made do, in the past, with locally available sands and soils, the commercial production
and marketing of specialist sands and top-dressing mixtures has raised the standards
significantly and virtually all golf clubs now source top dressings and bunker sands from
specialist suppliers.

6.10

Root-zone sand should be free of gravel (to avoid damage to mower blades and bed
knives) and, ideally should contain 60 percent or more medium- and coarse-grained
sands with no more than 10 percent coarser than 1.00mm. The sand may also contain
up to 20 percent of particles in the fine (0.125 to 0.25mm) range with an additional 5
percent or less in the very fine (0.075 to 0.125mm) range. The use of excessively fine
sand, or material that includes more than ten percent of very fine sand, silt and clay,
results in root zones that are slow to drain and poorly aerated. Particles with a subangular or sub-rounded shape are preferred, since highly angular sands tend to pack
tightly and may injure turf roots, while highly rounded sands may be loose and unstable
during turf establishment. Colour is generally of little importance for a root zone sand,
since it is mixed with dark organic material and is quickly covered by the turf.

6.11

Top dressing sands help to keep established turf in good condition by
good balance of water retention and drainage. They should have a
distribution that is similar to (and therefore compatible with) that of the
zone material and previous top dressings, in order to maintain

promoting a
particle size
original root
the existing
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characteristics and playing quality. Coarser-grained sand laid over finer-grained material,
for example, may result in a green surface that is deficient in nutrients and has a low
water retention, whereas fine over coarse may result in a surface which retains water
with very little air-filled porosity.
6.12

Bunker sand needs to be cleaner than root-zone and top-dressing sands and should
contain no more than 3 percent silt and clay. Higher proportions of silt and clay may
cause the sand to crust over frequently, requiring repeated maintained to keep it in
playable condition. Other than this, the particle size distribution should be similar to
that used in the greens themselves (since the sand is often blasted out of the bunkers
and onto the greens), with no more than 3 percent gravel and no more than 7 percent
very coarse sand. An ideal bunker material should also contain greater than 65 percent
medium and coarse sand and less than 25 percent in the fine to very fine sand range.
The preferred particle shape is angular, since this helps the sand to resist movement
under impact from a golf ball, thus resulting in fewer buried balls. The colour of bunker
sand is important, since it is exposed to view and adds aesthetic appeal. Light-coloured
sands are generally preferred, usually white, light brown, yellowish brown or light grey.
While some clubs use a pure white sand to provide dramatic contrast in colours, tans or
light browns are more natural, easier to maintain and are easier to play from because
they reflect and glare less.
Natural (turf) sports pitches

6.13

The demand for top quality winter sports pitches (football, rugby and hockey) at all
levels from Premier League down to school pitches has increased significantly in recent
years placing a premium on high quality turf surfaces in which good drainage, increased
carrying capacity and high standards of maintenance are required. In a typical top class
football pitch such as the new Wembley Stadium the 200mm lower rootzone will
comprise 100% sand with the 100mm upper rootzone 80% sand plus 20% soil. Such
constructions will require 3-4,000 tonnes of sand depending on the size of the pitch.

6.14

With regard to the selection of suitable sand for these pitches, most of the basic
principles outlined above for the construction and maintenance of greens on golf
courses are equally relevant. Sub-rounded to sub-angular silica sands are again
preferred for the same basic reasons, both in root-zone construction and in top dressing.
Slight differences exist in grading requirements, with as much as 90% of a top dressing
sand being required to fall within the 0.18 to 0.50mm range (fine to medium sand).
Consistency of colour and texture are important for aesthetic reasons, although the
actual colour is generally not significant.
Synthetic sports pitches

6.15

Synthetic (e.g. Astroturf) sports pitches represent an important and growing market for
silica sand, which is used both in the supporting layers, beneath the synthetic material,
and as an infilling within the ‘carpet’ itself, to support the individual fibres of the
material. The sand has to be resilient and stable, so that it achieves and maintains good
drainage characteristics without excessive compaction, as well as achieving the desired
levels of energy dispersement and ball bounce. The characteristics of silica sand that
make it a preferred material for golf courses and natural turf pitches are therefore once
again important (see para. 6.8, above). Subrounded to sub-angular particle shape is
especially important, since more angular grains would damage the fibres of the carpet
and would also lead to more compaction and poorer drainage, whilst excessively
rounded grains would not allow a firm enough surface to be developed.
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Equestrian Applications
6.16

Silica sand is used in a growing number of equestrian applications, from riding arenas to
training gallops. Different surfaces require different types of construction and different
materials, but the fundamental principles are, once again, to achieve the right balance
between good drainage, water retention, surface resilience and the need to minimise
maintenance. Silica sand is again preferred because of its ability to achieve these
requirements, particularly when ‘single sized' (or at least, closely graded) sands are used:
these tend to drain extremely quickly, passing water straight through to drainage layers
beneath, yet will maintain a certain degree of moisture (dependent on grain size). The
combination of fast drainage and moisture retention creates a riding surface that mimics
that of a beach foreshore. The surface stays firm enough to prevent the hoof sinking in,
yet yielding enough to avoid jarring the hoof on impact with the ground. The
requirement is for a material that will not furrow, but will compact sufficiently to give a
surface upon which horses and ponies will gain the necessary exercise, yet will not be
placed under any undue strain.

6.17

As well as having size and shape characteristics that will achieve these requirements, the
individual sand grains need to be hard and durable, so that the overall characteristics of
the surface do not degrade over time. In many cases the sands are also required to be
non-staining (i.e. virtually free of impurities such as iron and of silt/clay particles).
Jumping pits and play sand

6.18

Long jump, high jump and triple jump landing pits demand high purity, non-staining
durable silica sands that will provide and maintain a soft landing surface with good
drainage.

6.19

Sands which are supplied for play pits are also required to be soft (i.e. with rounded to
sub-rounded grains) and to be non-staining and usually white or pale in colour. They
have to undergo additional stringent testing to ensure they comply with the European
Standards for Toy Regulations, guaranteeing the absence of lead and other harmful
metals. Selected natural silica sands are able to meet these requirements, after washing
and screening.
Horticultural and Farming Applications
Horticulture

6.20

Silica sand is used in horticulture, market gardening and forestry as a soil conditioner
and as component of specialist compost and lawn dressing mixtures. As with the top
dressing mixtures described above, the clean, inert, durable and neutral pH
characteristics of the silica grains are important in these applications.
Agriculture

6.21

In farming, silica sand is used as a carrier for fertiliser and animal feed additives where,
in addition to the characteristics listed above, sub-rounded to rounded particle shapes
help to ensure free-flowing characteristics and to minimise compaction of the products.
Industrial Manufacturing Applications
Glass.

6.22

Glass manufacturing is by far the largest consumer of silica sand, which provides the
basic feedstock. None of the silica sands in Bedfordshire, however, are used for this
purpose.
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Foundry Casting.
6.23

Silica has a higher melting point than iron, copper and aluminium. This enables castings,
which form the basis of the heavy engineering and manufacturing industries, to be
produced by pouring molten metal into moulds made out of resin-coated silica sand.
Some of the Bedfordshire sands are still used for this purpose, although the quantity is
understood to be declining.
Paints and Plastics, Polymer Compounds, Rubber, Sealants, Resins and Adhesives.

6.24

Crystalline silica, when ground into a very fine flour is used as a reinforcing filler in a
wide range of manufactured products. It is used to improve the appearance and
durability of architectural and industrial paint and coatings. High purity silica contributes
critical performance properties such as brightness and reflectance, colour consistency,
and oil absorption. In architectural paints, silica fillers improve tint retention, durability,
and resistance to dirt, mildew, cracking and weathering. Low oil absorption allows
increased pigment loading for improved finish colour. In heavy-duty offshore or marine
paints and self-cleaning exterior wall coatings, the durability of silica imparts excellent
abrasion and corrosion resistance. Silica flour is also used in plastics for encapsulating
electronic components and as a filler in a wide range of specialist epoxy resins, sealants
adhesives and flooring compounds.
Ceramics.

6.25

Ground silica is an essential component of the glaze and body formulations of all types
of ceramic products, including tableware, sanitary ware, ornaments and floor and wall
tiles. In the ceramic body, silica is the skeletal structure upon which clays and flux
components attach. The silica is used to modify thermal expansion, to regulate drying
and shrinkage, and to improve both structural integrity and appearance.
Other Specialist Applications

6.26

Other, specialist uses for silica sand (excluding the construction market) range from
traction sand used in the rail industry (which need to be strong, durable and freeflowing), to aquariums (which need washed, graded lime-free sands of any kind, but
‘silver sands’ are commonly used), and the construction of Japanese ornamental ‘Zen’
gardens (which use washed medium to coarse quartz sand).

Alternatives to the Use of Leighton Buzzard Sand
6.27

Inevitably, in specialist markets of this kind the individual supplier-customer relationships
are very important and this has led in some cases to certain customers traditionally
sourcing their sands from a particular quarry, even though equally good products could
sometimes be obtained from other quarry operators or (for some applications) from the
suppliers of alternative materials, particularly recycled glass.

6.28

The nature of these markets is such that silica sand from Bedfordshire may be required
for use anywhere within the UK (and beyond). It may be argued from this that
alternative sources may therefore need to be considered over a similar wide radius. The
BGS Minerals Planning Factsheet on silica sand (January 2006) identifies additional silica
sand source areas within several other parts of both England and central Scotland,
although there is no readily available information on the stocks of permitted reserves of
silica sand or corresponding rates of output in any of these areas. Moreover, each of
these areas has its own traditional and emerging new markets to consider, and MPG 15
makes it clear that MPAs with known silica sand resources “should recognise the
material scarcity of silica sand and also aim to make provision in their development plans
for an appropriate level of production which takes account not only of recent production
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levels in the area, but also of regional and national needs”. In other words, individual
source areas need to maintain their contribution to the national supply of silica sand.
The following review is therefore limited to alternatives available within Bedfordshire
itself.
Alternative Sands
6.29

Whilst the quarries around Leighton Buzzard itself are capable, to varying degrees, of
supplying sand to most of the specialist markets outlined above, this flexibility does not
extend to all types of sand. Even within the Woburn Sand outcrop in Bedfordshire, the
purity of the sand diminishes greatly away from the Leighton Buzzard area itself,
becoming contaminated with small but significant quantities of iron, silt and clay.

6.30

The only other natural sources of sand within Bedfordshire and adjoining counties are
those within Quaternary sediments which, as explained in more detail in our previous
report, are very different from the Woburn Sand in terms of:

•

grain size distribution (generally much coarser);

•

silt and clay content (very variable but sometimes much higher);

•

particle shape (generally far more angular); and

•

mineralogy (far more variable, with higher proportions of material other than quartz
(silica), which are often of lower strength)

6.31

The first two of these are capable, within certain limits, of being modified by standard
processing techniques, whereas the second two are more fundamental, intrinsic
properties which cannot easily be changed. As the foregoing review has indicated,
virtually all of the specialist end uses outlined above require sands with a high silica
content, since this equates with strength and durability, and most of them require sand
grains that are sub-angular to sub-rounded, rather than angular in shape (the only
exceptions to this being some of the industrial applications which require the silica to be
ground into flour).

6.32

On this basis, the only realistic natural alternatives to Leighton Buzzard sand within
Bedfordshire would seem to be those found elsewhere within the outcrop of the
Woburn Sand, around Clophill, Sandy Heath and Potton. As noted above, these
deposits contain impurities in the form of iron, silt and clay. Whilst the silt, clay and
excessive fine grained sand can be removed by washing and screening, the cost of
doing so may be prohibitively expensive. Such processing will only be worthwhile if the
costs involved do not exceed the market value of the resulting product. Moreover, for
each tonne of higher value product created, a large quantity of inferior, finer-grained byproducts would be generated, which may (depending on grading) be incapable of
meeting the specification requirements for anything other than the lowest value fill
material. As noted in our previous report, working a deposit in such a way would be
undesirable in terms of both economics and sustainability.

6.33

Removing excess iron from these deposits would be an even greater challenge.
Washing and screening will remove some of the iron that is present as discrete particles
and that which is attached to the silt and clay, but the removal of surface staining is
more difficult and more expensive. Such processing can be justified for very high grade
silica sands used in the glass industry but is not normally used in connection with the
Bedfordshire sands. At present the main process used is hot acid leaching with
sulphuric acid. The resultant effluent from this process is neutralised with lime and the
precipitate, calcium sulphate, is left to settle out in lagoons. The process is very effective
in reducing the iron staining but the procedure is energy intensive, uses hazardous
chemicals and requires large areas for settlement lagoons.
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6.34

It is therefore considered very unlikely that natural sands from sources other than those
of the Leighton Buzzard area could provide a commercially viable and sustainable
alternative source of material to the proposed extraction sites.
Recycled Glass

6.35

A much more likely prospect, as an alternative to Leighton Buzzard sand in many of its
specialist applications, is recycled glass.

6.36

Glass can be re-melted and formed into new glass containers (bottles and jars) an
infinite number of times without any degradation of its physical properties. Recycled
glass is therefore used as a primary feedstock for the glass manufacturing industry. In
the UK, that industry cannot consume all of the recycled glass that we produce,
however, mainly because of the dominance of clear glass container manufacture in the
UK and the amount of wine we import in green bottles. The resulting surplus of green
glass may either be exported, in particular to wine producing countries, or used locally
in an increasingly wide range of secondary end uses.

6.37

Stimulated by research and processing trials funded by the Waste and Resources Action
Programme (WRAP), these applications include several for which silica sand would
otherwise be the preferred material, as discussed below. To further encourage the use
of recycled glass, and to establish quality requirements (colour, contamination limits and
particle size requirements), the British Standards Institute (BSI) in conjunction with
WRAP has published Publicly Available Specification (PAS) 102 to provide a
“Specification for Processed Glass for Selected Secondary End Markets”. The markets
covered by the Specification comprise:

6.38

•

Glass in water filtration media (currently relating to non-potable applications
including tertiary sewage treatment, industrial process water treatment, landfill
leachate and swimming pool filtration. It excludes potable water filtration,
specifications for which are still under development);

•

Glass in sports turf and related applications (including top dressing, root zone
material and golf bunker sand. Other uses such as greyhound tracks and synthetic
sports turf are cited as additional potential applications);

•

Glass in ceramic sanitary ware production;

•

Glass as a fluxing agent in brick manufacture;

•

Glass as an abrasive

Of these, the first two are the most obvious and well developed examples of glass being
used as a direct replacement for silica sand, and further details of these are given below.
The use of glass in ceramics, brick manufacture and abrasives appears not to be as a
direct replacement for silica sand. One other application, not covered by PAS 102, but
now well developed in the UK, including in Bedfordshire, is the use of recycled glass as
asphalting sand.
Glass in Water Filtration Media

6.39

Processed sand, manufactured from crushed and screened recycled glass, can be used
as an effective alternative to silica sand in water filtration systems for the treatment of
waste water, industry effluent and swimming pools. It may also be suitable for the
treatment of drinking water, subject to approvals following ongoing trials. For nonpotable applications, at least, processed sand is capable of meeting existing (and evertightening) legislative standards; in many instances outperforming traditional sand filters.
One of its main advantages is in relation to the clogging or "biofouling" of filters, which
is a common problem in both drinking water and waste water treatment, leading to
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poor filter performance and reduced water quality. Sand filters in swimming pools can
also clog easily, often necessitating the increased use of chlorine and other chemicals as
a secondary control mechanism. Research has shown that bacteria and other deposits
do not adhere to glass sand like they do with silica sand, and can therefore be easily
removed from the filters during the backwashing maintenance process. This property
can increase the life of the filtration system. Commercial trials using recycled glass filter
media, in place of sand, have demonstrated a 30% improvement in filter performance realising significant benefits in environmental health and water quality. To date, the cost
of using recycled glass in this way has been high – up to four times the cost of good
quality sand, but the price is expected to fall considerably as the scale of production
increases.
Glass in Sports Turf and Related Applications
6.40

As demonstrated earlier in this Chapter, the sports turf industry is a major consumer of
silica sand, and uses it in a wide range of applications. Here again, processed sand
manufactured from recycled glass can provide an acceptable alternative which reduces
the need for quarrying.

6.41

Recent research for WRAP by the UK Sports Turf Research Institute (STRI) has shown
that processed sand passes the necessary ‘fitness for use’ criteria for use in golf course
construction and maintenance – and can offer a number of benefits. In bunkers, for
example, it can outperform conventional sand by providing firmer underfoot conditions,
less plugging of the ball on impact and ability to rest at a slightly steeper angle, due to
its greater angularity (which in turn allows the design of steeper bunker faces). Although
perceived problems with colour and safety have been raised as potential issues, these
are being quickly addressed and overcome by continuing research.

6.42

The STRI research has also shown that processed sand is perfectly acceptable as a
substitute for silica sand in root-zone construction and top dressing applications, where
it can be used either on its own or blended with natural sand. It is claimed to provide
increased capillary porosity and improved infiltration rates. It can also reduce the visual
impact of worm castings – they tend to disintegrate more readily – and has proved to
be excellent for divot repairs, where its natural green colouration provides good
camouflage for the repair.
Glass as a Substitute for Asphalt Sand

6.43

Fine grained silica sand is often used in the manufacture of asphalt, although other types
of sand are also used and only a small percentage of the Leighton Buzzard sand is used
for this purpose at the present time. Recycled glass can be used for the same purpose
and one of the major aggregate producers – Lafarge Aggregates – has recently opened
a glass recycling plant for this purpose at Willington in Bedfordshire.
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7.

Conclusions

7.1

A detailed examination of end-use requirements for the applications supplied by
quarries in the Leighton Buzzard area has confirmed the specific reasons why natural
silica sand is the preferred material. In all cases the high silica content is needed
because of the characteristics which this imparts to the individual sand grains, making
them strong, durable, resistant to weathering and dissolution, inert, and neutral pH. The
relative importance of these various properties varies from one end use to another, but
a common theme among most of them is that the durability of silica (quartz) grains
means that other important characteristics (particularly shape and grading) will not
degrade over time whilst in use.

7.2

An important corollary of this is that although many of the silica sand deposits around
Leighton Buzzard are capable of meeting these demanding criteria, some of them (e.g.
at Chamberlain’s Barn) are unable to do so. This is because of localised variations in the
degree of iron cementation. Not only does this lead to the formation of hard, cemented
ironstone layers within the sand, in some places, it also means that many of the
individual sand grains are agglomerations of smaller particles which tend to disintegrate
under stress. It is therefore only some of the Leighton Buzzard sands which are capable
of being used for specialist purposes.

7.3

Alternative sources of natural sand within the Bedfordshire area are unlikely to be
capable of substituting for Leighton Buzzard silica sand, either because of significant
differences in intrinsic characteristics and/or because of the high cost of processing in
relation to the value of the resulting products.

7.4

Recycled glass, however, is rapidly becoming a real alternative to silica sand in an
increasingly wide range of applications, and at least one aggregates producer has
opened a glass recycling depot to produce ‘processed sand’ from this material, within
the County.

7.5

The overall landbank of silica sands available for specialist end uses within the Leighton
Buzzard area stands at approximately 26 years. This, however, disguises the fact that
there are restrictions in the availability of certain types of product.

7.6

Many, but not all of the broad end use categories of silica sand from the Leighton
Buzzard area could, potentially, be supplied from a number of different sites within that
area. Although individual specialist products within these broad ranges are in some
cases unique to a particular quarry, the necessity of their continued supply is primarily of
concern for the individual companies involved and not necessarily an issue for the
mineral planning system. However, at the broader level of maintaining supplies to
wider end-use categories, there are natural restrictions in the availability of reserves at
the two ends of the grading spectrum: very coarse-grained silica sands for water
filtration and very fine-grained silica sands for a range of uses including industrial fillers,
adhesives and components of resin binder systems. At these extremes of the grading
spectrum, and also in the case of non-staining white sands used in various applications,
only a very limited number of sites are capable of providing suitable materials. Where
supplies of such materials are needed, and new potential reserves which meet the
necessary requirements can be identified, those sites should therefore be considered as
a high priority for inclusion in the MWDF (subject of course to other planning
considerations which the MPA will need to take into account).

7.7

Site allocations may also be justified for other reasons including the need for a
continuity of supply to other (non-specialist) uses in areas where alternative sources are
either too far away and would therefore either not maintain local ‘downstream’
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industries or would only be able to do so at the expense of increasing the overall
‘carbon footprint’ by virtue of the additional transportation involved.

Specific Sites
7.8

The following conclusions on individual sites are put forward on the basis of the
evidence presented in this report, and will need to be considered by the MPA alongside
a range of other planning issues.
MD13

7.9

This site would be a direct replacement for the existing Pratts Quarry which currently
has a landbank of around eight years’ supply at current rates of production. On that
basis, notwithstanding the potential availability of recycled glass to contribute to the
water filtration market in future years, there is a more immediate need for additional
reserves of suitable natural sands to continue to serve this market. The reserves in
MD13 are claimed by the operator to be capable of meeting this need, whilst those at
other existing permissions (e.g. Chamberlain’s Barn and Nine Acres) do not appear to
be capable of doing so.
MD14

7.10

This site would be a direct replacement for Nine Acres quarry, supplying very fine
grained and tightly-graded sands that are used in a range of specialist applications.
Although equivalent gradings could theoretically be produced from other sites by
selectively screening for these particular grain sizes, that would be extremely inefficient
and would therefore not be in line with the notion of making prudent use of natural
resources. As the existing reserves at Nine Acres are close to depletion, there is a need
for new reserves of this specific type of material.
MD21

7.11

This would be a replacement for Grovebury Road quarry and the justification here, as
put forward by the operator, is primarily based on the need to maintain a steady and
consistent supply of materials for the supply of concrete products. This is clearly
desirable from the company’s point of view, but it is also of more general economic
benefit in terms of sustaining ‘downstream’ industries within the local area, particularly
in view of the fact that there is a general shortage of such materials within this area.
MD43

7.12

No information in support of this allocation was provided by the operator and, on the
basis of the fact that there appears to be more than 30 years’ supply remaining within
the operator’s existing sites at Bryants Lane and Reach Lane, there is no evident
justification for identifying further reserves, other than for safeguarding purposes.
MD50

7.13

This site has been put forward as a possible replacement for sands that are currently
worked at both Pratts and Nine Acres quarries, subject to the findings of ongoing
petrographic and crushing strength testing. If those tests prove positive, then depending
on the relative proportions of coarse and fine sands within the deposit, this site could be
considered as an alternative to MD13 and/or MD14. If the detailed tests prove
negative (i.e. if they prove that the Clipstone sands have more in common with those at
Chamberlain’s Barn, which already has adequate remaining reserves), then there will be
no immediate justification for the inclusion of this site, other than for safeguarding
purposes.
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General
7.14

Finally, in view of the nature of the specialist sand end uses identified in this report, we
would recommend that these are no longer described simply as ‘industrial’ sands. The
term ‘specialist sands’ would seem more appropriate, with subdivisions into ‘water
filtration’, ‘sports & leisure’, ‘horticulture and farming’, ‘manufacturing industry’ and
‘other’, as used in this report.
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