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1.

INTRODUCTION

Instruction

BWB Consulting (BWB) was instructed by Oxfordshire Railfreight Interchange Ltd (the
Client) to carry out a Minerals Assessment for the site at Ardley, Oxon.

It is proposed to develop the site into a distribution hub, served by a new strategic rail
freight inferchange, including new road infrastructure linking the site to the main local
highways.

An lllustrative Masterplan is set out in Appendix 1 (ref: 31105-FE-66, dated October 2021)
which demonstrates a potential site layout. However, this will not be conditioned as part
of the outline application. Further detail on the scheme layout will be submitted at
Reserved Matters stage.

At this time, the development of the site will likely comprise a large earthworks exercise
fo create development plateaus. Current earthwork models indicate up fo 7.0m of
earth will be cut from the west and northwest of the site and re-engineered across the
cenfral and eastern extents to raise levels. An earthwork model for the site is presented
as Drawing 1 (ref: 19-7709-SK 0001 P12, dated March 2020).

Objectives

The site is located in a Minerals Safeguarding Area (MSA). Therefore, this Minerals
Assessment has been produced in order to consider the impact of the proposed
development on potential mineral resources at the site and their potential viability for
extraction.
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2. THESITE

Site Location

2.1 The site is located immediately south of the village of Ardley, Oxfordshire, centred at

National Grid reference 453728, 225258. The approximate location of the site is shown
below in Figure 2:1.

Figure 2:1: Site Location Plan
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Site Description

2.2 Thesite is iregular in shape and stretches from Baynard’s Green field north of Junction
10 of the M40 down south to Middleton Stoney village along the B340 road. The actual
proposed development area is idenftified as Area C on Figure 2.2 below, other areas will
be required for the infrastructure to serve the actual railfreight development.
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2.3

2.4

2.5

The site was visited by BWB personnel on the 09/09/2021 when it was possible to interview
the Ashgrove Farm landlord. Site areas described below are outlined on Figure 2.2 and
described in Section 2.4 10 2.9.

Figure 2:2: Site Areas

Ared between the North of J10 M40 and South of J10 M40 (north)

The area to the north includes an agricultural field between the M40, the A43 and B4100,
most of the area is generally flat and at approximately 120m above Ordnance Datum
(AOD). The field is divided in two by the junction slip road, with an isolated land with two
balancing ponds to the south of it. The slip roads associated with Junction 10 of the M40
are on embankments, and they lead to the A43 to the northeast through a roundabout,
and southwest towards Ardley through Padbury roundabout. The junction lies within the
valley of Stoke Lyne Brook that runs east to west through it, sloping down from
approximately 120m to 110m AOD. A portion of the valley and its watercourse is
included within the site fo the west of the M40 and to the north of Ardley. A free flow link
construction is anticipated on this area.

Ared between the South of J10 M40 and Railway Cutting (east)

South of the junction the site includes agricultural fields between the B340, the M40 (here
low cutting then at grade) and the Chiltern Main Line rail (in cutting) with exclusion to a
quarry area fo the southeast. The area is cut in two fields by Ardley Road and generally
slopes to the southeast and includes farm buildings close to the B340. Small portions of
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2.6

2.7

2.8

2.9

2.10

fields are included east of the M40 and south of the railway, in an area accessed by
Ardley Field Household Waste facility.

Ground Investigation Area (central) — Main Development Site?

The largest site surface is located within open agricultural field including Ashgrove Farm,
bounded by the Chiltern Main Line rail to the northeast, the B340 the east, Chilgrove
Drive and the former Upper Heyford airbase to the west and northwest, and extending
further south Camp Road towards parcels of land belonging fo Manor Farm. The area
generally gently slopes from 115m fo 105m AOD from north to south, and it includes an
unnamed watercourse fributary of the Gauge Brook which flows north to south. The field
parcels are separated by hedgerows and strips of land with dense tree vegetation are
present in the vicinity of the watercourse. Ashgrove Farm cottages and buildings are
present within the field, and an infiled pond surface has been identified through
consultation with the landlord. To the south of Camp Road, two adjacent fenced areas
are present which hosts Ardley Composting Facility and a covered Water Reservoir on
earthwork. The ground invesfigation boundary comprises the full proposed
development area with the remaining wider site areas proposed road corridors.

Railway Cutting Area to the northwest (northwest)

A railway cutting and agricultural fields are located in the northwest of the site, north of
Upper Heyford airbase, which is outside of the ground investigation area but was
included within the Hydrock (2021) desk study report boundary.

Ared between Camp Road and Manor Farm (southwest)

An additional parcel of agricultural land is located to the south of Camp Road and to
the north of Manor Farm, which is outside of the ground investigation area but was
included within the Hydrock (2021) desk study report boundary.

Ared to the Southeast of BB340 (southeast)

The village of Middleton Stoney lies several kilometres to the south of the site. A strip of
land running to the east of the B340 with a northwest to southeast direction terminating
into the B4030 Road, is included within the masterplan for the development of Middleton
Stoney Relief Road. The area itself consists of a mixture of predominately arable and
pasture fields with Gagle Brook flowing from the northeast to the south. Its topography
is generally flat but slopes gently towards the watercourse towards the south of the site.
In addition, dense vegetation in the vicinity of the watercourse.

Previous Report
The following reports have been reviewed as part of this assessment;

e Oxfordshire Strategic Railfreight Inferchange — Main Site Phase 1 Geotechnical and
Geo-environmental Desk Study by Hydrock, ref: 15560-HYD-XX-GE-RP-1001-S2-P01,
dated March 2021;
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e Oxfordshire Strategic Railfrieght Interchange - Off-site Highways Phase 1
Geotechnical and Geo-environmental Desk Study by Hydrock, ref: 15560-HYD-OSH-
GE-RP-1002-S2-P01, dated July 2021; and

o Oxfordshire RFl Phase 2 Geo-Environmental Assessment by BWB Consulting, ref: OFRI-
BWB-ZZ-XX-RP-YE-0001_Ph2_P1, dated December 2021.

2.11 In preparing this report it is assumed that the reader could refer to the contents of the
above referenced reports; pertinent points have been included within this report where
appropriate.
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3.1

3.2

3.3

3.4

3.5

3.6

GROUND CONDITIONS
Data Sources

The data sources reviewed as part of this ground conditions assessment are detailed as
follows:

e Brifish Geological Survey (BGS) Geological Map Number 219, Buckingham, 1:63,3600
edition, Solid and Dirift, dated 1963;

e Online BGS Geology of Britain Viewer (3D);

e Online Geoindex Onshore mapping (minerals);

e BGS 'Oxfordshire Minerals Resources Map’, 1: 100,000, dated 2004;
e Hydrock Phase 1 Assessments (dated March & July 2021); and

e BWB Phase 2 Assessment (dated December 2021).

Published Geology, Hydrogeology and Hydrology

Information published by the BGS indicates that the site is predominately absent of
superficial deposits, isolated pockets of Head deposits are indicated to be present in
the north of the site (A43 / M40 interchange) and in the northwest and north — central
areas of the main site area. Alluvium deposits are indicated along stream courses
running through the centre of the site trending north to south and in the northwest corner
of the site. Bedrock deposits are mapped to comprise the White Limestone Formation
(WLF), with pockets of Forest Marble Formation (limestone) in the northwest and south
of the site and Rutland Formation (mudstone, silistone and sandstone) in the north-
central area.

Artificial Ground is indicated to be present to the east of the site where landfiling has
occurred (Ardley Landfill) in the northern extents of the Smiths Ardley Quarry. In addition,
several areas of artificial ground are present immediately to the northwest (airfield,
railway cutting and Ardley Wood), north (M40 and service station) and east of the site
(Ardley / Fields Farm Quarry and Ardley Landfill).

A geological fault is shown to transect the north and northwest corner of the site,
frending west to northeast and downthrown to the north.

The site and wider infrastructure area is located within a Minerals Safeguarding Area for
the protection of the White Limestone for used as a crushed rock material. Based upon
plans with the Oxfordshire Minerals and Waste Local Plan this resource is abundant,
particularly in the northern extents of Oxfordshire between Bicester and Chipping
Norton.

BGS borehole records and previous ground investigation records generally indicate

topsoil or Made Ground underlain by shallow limestone. Further details are provided
within the Hydrock (2021) desk study report.
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3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

3.15

Ground investigation works completed by BWB in September 2021 generally confirmed
the anticipated geological sequences typically recording varying thickness of topsail
and subsoil (up to 1.0m thick) over slightly clayey to clayey sandy limestone recovered
as a gravel.

Limited Made Ground was recorded, mainly encountered around the Ashgrove Farm
areaq.

Alluvium was encountered in two locations, to the north and southwest of Ashgrove
Farm. The deposits were recorded as a soft to firm clayey silt or silty clay.

The White Limestone Formation was encountered across the site at proven thicknesses
ranging between 0.26m and 2.80m, recovered as a very dense, greyish/orangish brown
slightly clayey sandy gravel and gravelly sand, with gravels of limestone and some shell
fragments and calcareous concretions. Interbedded layers of very dense grey slightly
sandy gravel of imestone and orange, brown clayey sand was encountered tfowards
the southeast of the site. The limestone in this area is understood to be a competent
rock which may require blasting.

Rutland Formation was encountered at one location to the southwest of Ashgrove Farm
from 2.4m to 3.03m bgl, comprising firm greenish grey slightly silty, sandy, slightly gravelly

clay with occasional shell fragments and gravels of limestone.

An exploratory hole locatfion plan is presented as Drawing 2 and exploratory hole logs
are presented as Appendix 2.

The underlying ground conditions have been classified by the Environment Agency (EA)
as follows:

Superficial Deposits:

e Alluvium: Secondary (A) Aquifer; and
e Head Deposit: Secondary Undifferentiated Aquifer.

Bedrock:

e White Limestone Formation: Principal Aquifer;
e Forest Marble Formation: Principal Aquifer; and

e Rufland Formation: Secondary (B) Aquifer.

Hydrock state that previous ground investigations on site reported groundwater in the
White Limestone Formation at depths between 3.4 and 3.7m below ground level (bgl).
Two groundwater bodies were expected by Hydrock at the base of each of the
limestones, with the less permeable mudstone/siltstones/clays acting as an aquitard
between the shallower and deeper groundwater bodies.

Groundwater is considered by Hydrock to be in hydraulic confinuity with the surface
water features on the site. Hydrock state that groundwater flow is generally towards the
southeast, although there may be some localised flow towards the railway cutting in the
north, and the streams at the base of valleys in the south.
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BWB

3.16 Several surface watercourses are present within and in the vicinity of the site as
presented below in Table 3:1:

Table 3:1: Surface Water Features

Surface Water Feature

Gagle Brook Generdlly, to the east of
All options of the Middleton Stoney Relief Road | the site but crosses the site | Overall,
will cross the brook and it runs approximately | Poundary in the southeast | hydraulically

100m south-east of the proposed M40 J10 south
facing slips.

Location (Site Area)

(southeast onsite) flowing
to the southeast.

Location

(Flow)

downgradient

Padbury Brook
Classified as Good Chemical and Moderate

North of the site crossing

- the M40 to the north of J10 | Hydraulically
Ecological status under the Water Framework (north onsite) flowing to the | upgradient
Directive for the latest available year (2019). It is east
noted to be heavily modified.

M40 J10 balancing ponds . .

. North of the site (north | Hydraulically
Two balancing ponds are located between the onsite) upgradient
M40 (west) and the A43 (east).
Covered Reservoir
Appears to have been constructed in the 1980s. | Centre west of the site | Hydraulically

Reservoir to be retained as part of proposed
development.

(central onsite)

cross-gradient

Unnamed watercourses

Two issues located central onsite which join the | ontre of the site (central Hydraulically
Qogle Brook offsite |'n the south. The.propose.d onsite) flowing southeast up/ . Cross-
link to Heyford Park via Camp Road will cross this gradient
watercourse.

Gallos Brook (& Leys Farms Ditch)

Classified as Good Chemical and Moderate | 200m west (west offsite) | Hydraulically
Ecological status under the Water Framework | flowing south upgradient
Directive for the latest available year (2019).

Balancing ponds Hydraulically
Two balancing ponds are located at the Viridor | 400m east (east offsite) cross/downgr
Ardley Energy Recovery Facility. adient

River Cherwell

Classified as Good Chemical and Moderate | 3km west (west offsite) | Hydraulically
Ecological status under the Water Framework | flowing south upgradient
Directive for the latest available year (2019).

River Ray

Classified as Good Chemical and Bad | 10km southeast (southeast | Hydraulically

Ecological status under the Water Framework
Directive for the latest available year (2019).

offsite) flowing southwest

downgradient

3.17 Several small drains and ponds and historic springs are also located towards the south
of the site.
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Mineral Extraction

3.18 Mineral extraction has been undertaken historically in the surrounding area, with several
small-scale limestone pits and quarries noted on historical maps and in the Groundsure
report. In addition, significant limestone quarrying operations have occurred at:

The historical Ardley Quarry (also known as Ardley Fields Farm Quarry), to the east of
the site, on the eastern side of the B430 road. Small scale mining occurred historically
(late 19th Century). Large scale quarrying appears to have commenced in the late
1970s and worked north fo south. Mineral exiraction appears to have been
completed by the late 1990s in this area and the site was backfilled as a landfill
(Ardley landfill). Restoration commenced in the early 2000's and the Ardley ERF
facility was constructed in the south of the site during the early 2010s.

The historical Ardley Woods Quarry was located to the north of the site (on the
northern side of the railway line). This was quarried (small scale) in the late 19th
Century and appears to have been mined more extensively in the late 1970s and
early 1980s. It is noted as disused by 1992. The site forms part of the Ardley Woods
and Cutting SSSI.

The historical Ardley Quarry Extension was located to the north-west of the site; north
of the Ardley Quarry (on the northern side of the railway line). This was quarried in
the early 2000s and is now partfially restored (vegetated, with ponds in the east of
the former quarry). This quarry now forms part of the Ardley Trackways SSSI.

Ardley/ Dewar's Farm Quarry to the south of Ardley Quarry; to the immediate east /
south-east of the site. This quarry is noted to be ‘active’. For further information with
regard to the Ardley/ Dewar'’s Farm Quarry, please refer to the information below.

3.19 The Hydrock Phase 1 (Main site) assessment details discussions with the Planning &
Estates Manager of Smith & Sons (Bletchington) Ltd (the operators of the Ardley Farm
Quarry). A summary of the discussion is below;

The general geological sequence is approximately Tm of weathered limestone
(limestone and clay known as "“brash”), over 7m of limestone underlain by soft blue
clay and mudrock.

A dinosaur footprint was uncovered at the top of the mudrock deposits, this was
preserved as part of the Ardley Trackway SSSI.

There is groundwater at the base of the limestone, perched on top of the soft blue
clay and mudrock.
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4. MINERAL PLANNING IN OXFORDSHIRE

The Oxfordshire Minerals and Waste Local Plan

4.1 The Core Strategy is presented within the Oxfordshire Minerals and Waste Local Plan,
adopted on 12th September 2017 and due to be in place until the end of 2031. This
document sets out the planning sfrategies and policies to preserve the supply of
minerals in Oxfordshire.

4.2  The site is located within a Minerals Safeguarding Area for protection of a crush rock
(limestone) resource, therefore applications for development of this scale require
approval to ensure that viable mineral resources are not sterilised by other, non-mineral
forms of development.

4.3  Key points relevant to this site are highlighted below.

The provision that should be made for working primary aggregate minerals (sand &
gravel, soft sand and crush rock) in Oxfordshire fo meet the needs of the county for
construction through the plan period (ending 2031).

Minerals exported outside of the county should be done by rail; further into the local
plan additional text confirms that imported aggregates would preferably come in
via the rail networks / depofts. Additional rail depots should be permitted at suitable
locations should the opportunity arise.

Mineral workings and supply facilities will be located and managed to minimise the
distance that aggregates need to be fransported by road.

Make provision for a steady and adequate supply of minerals over the plan period
to meet the planned economic growth and social needs of Oxfordshire.

Ensure that resources are not needlessly sterilised and remain potentially available
for future uses.

The County Councils Oxfordshire Local Aggregate Assessment 2014 setfs a provision
for land-won crushed rock of 0.584 million tonnes a year, with a total required in
Oxfordshire for crushed rock between 2014 and 2031 calculated at 10.512 million
tfonnes.

If demand grows, and additional supplies of minerals are required, preference will
be given to permissions to extend existing quarries rather than for new quarries. The
Local Aggregate Assessment 2014 indicates that new quarries are unlikely within the
period of the Local Plan.

Permissions for development over a protected mineral could be granted if it can be
demonstrated that the mineral can be excavated (through a borrow pit for
example) and used on site during the construction phase with minimal use of public
highways. Any mineral excavated in this way can only be used in connection with
the project.
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4.4

4.5

4.6

4.7

Ardley Quarry

As discussed above, the Ardley Quarry is located immediately east and south of the site
and has been subject to limestone removal throughout the 19t century with
commercial extraction from the 1980s through numerous extensions.

Numerous applications have been made to extend the quarry since 2003, the majority
of which were refused citing issues with noise, dust, fransport and archaeology
concerns. The most recent and successful application (ref: 18/01610/CM) was submitted
on 10" September 2018 and granted on 26t October 2018. The permission allowed for
quarrying activities of limestone and clay to confinue up unftil 2028 with restoration works
commencing in 2029.

The application area covered approximately 51 hectares, assuming an average
limestone thickness of 7m, this equates to approximately 8.3million tonnes of mineral to
be removed (based on a density of 2.3Mg/m3).

Figure 4:1 below depicts the quarry extension area in relation to the latest proposed
road improvement schemes, in particular the Middleton Stoney Relief Road to the south
of the site. The proposed road does not impact upon the currently planned extraction
of limestone from the southern tip of the Ardley quarry.

Igure 4:1: Ardley Quarry Extension
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5.1

5.2

5.3

5.4

MINERAL RESORCE ASSESSMENT
Potential Mineral Resources

The limestone deposits are considered to be the only significant resource of hard rock
mineral with respect to the Oxfordshire Minerals and Waste Local Plan (2017).

Extent of Mineral Resource On-Site

As detailed in Section 3.0, the majority of the site area is underlain by the White
Limestone Formation, with limited superficial deposits and isolated pockets of Forest
Marble Formation (limestone) and Rutland Formation (mudstone).

The BGS defines typical criteria for an economically workable deposit as follows:

e The deposit should average more than 2m in thickness;

e The ratfio of overburden to mineral should not exceed 1:1;

e The proportion of fines should not exceed 15 - 25%silt or 10 - 15% clay; and

e The deposit should lie within 5 — 10m of the surface.

As part of the BWB investigation completed in September 2021, fourteen Particle Size

Distribution tests (PSD) were undertaken on samples from the White Limestone
Formation, a summary of the results is provided in Table 5:1 below.

Table 5:1: PSD Results Summary

Sha leEeiEm | PEpininles]), gg::-:!(:t (%) g:\::Li ) é%r:\c:enf (%) glc?r:lt{enf ) -
WLF SAO8 11 6.9 61.0 16.9 15.2
WLF SA09 0.7 20.2 525 15.1 12.2
WLF P109 0.6 13.9 64.4 13.6 8.0
WLF P19 0.5 32.7 27.5 17.2 22.6
WLF 121 1.0 0.0 53.7 38.2 8.1
WLF 121 1.9 0.0 1.1 8.4 90.5
WLF P124 1.6 0.0 8.1 400 519
WLF P131 08 10.3 55.3 233 1.1
WLF P136 1.2 367 301 207 1.5
WLF TP140 0.5 0.0 67.1 16.8 16.1
WLF TP149 0.9 10.7 55.1 217 12.5
WLF TP150 0.5 0.0 57.1 2 16.9
WLF TP154 1.0 0.0 1.0 21.1 77.9
WLF P163 0.7 37.2 46 9.6 7.2
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5.5

5.6

The laboratory analysis indicates that the deposits across the site contain a fines content
of between 7.2% and 90.5%. Following the BGS' criteria for an economically workable
deposit, the limestone encountered on site would be deemed economically workable.
The testing is, however, based on recovered samples of rotary boreholes and the in situ
rock is anficipated to be a hard but fractured material.

Limestone is generally recorded within 1.0m of the site surface, with a workable thickness
of limestone of approximately 6.0m across the site. Given the approximate site area of
200ha, this equates to an estimated 27.6 million tonnes of limestone present on site;
assuming that 50% of the mineral was extractable, this would generate more rock from
one source then is required to fulfil the entire Local Plan requirement of approximately
10.5 million tonnes. Therefore, it is considered unlikely that there will be an economic
demand for the mineral if extracted for sale within the lifetime of the current plan.
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6.

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

CONCLUSIONS
Existing Mineral Resources

The Oxfordshire Mineral and Waste Local Plan states that preference will be given to the
expansion of existing quarries, such as the expansion of the Ardley Quarry immediately
east of the site in 2018.

The Local Plan also states that demand for crushed rock for the plan period, ending in
2031, will be met by the existing quarries across the county.

The latest road improvement plans indicate the extraction of the full currently permitted
extent of the Ardley quarry will not be impacted by the construction of the Middleton
Stoney relief road.

Archaeology

As discussed in Section 3.0, a dinosaur footprint was uncovered at the base of the Ardley
Quarry which has been preserved and designated as part of the Ardley Trackway SSSI.

Archaeology surveys are currently underway across the site, once these works are
complete this report will be updated with any findings which may impact upon potential
mineral extraction.

Development Over a Minerals Resource

The proposed development comprises a distribution hub, served by a strategic rail
depot. As part of the development of this site a large earthworks exercise will be
undertaken, with up to 7.0m of cut required in areas of the site. The latest earthworks
model has been designed to balance the amount of cut taken and the amount of fill
required, with the intention that no additional material will be required to be imported
or exported from site. This approach is supported by the guidance within the Local Plan
by using all excavated minerals from the subject site on the development of that site
whilst not putting additional demand on the existing mineral supply and fulfilling the
requirement to minimise the use of public highways for mineral fransport.

Additionally, there is the potential for the proposed strategic rail depoft to be utilised to
export the limestone extracted from the Ardley quarry to the wider county and further
markets.

Summary

This assessment indicates that a potentially viable mineral resource exists on site,
however, there is no economic demand for the resource to be removed for sale in the
next decade or more. It is BWB's opinion that the construction of the proposed
development will offer greater economic gain than the extraction and sale of the
mineral reserve.
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Drawing 1: Earthworks Model
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Drawing 2: Exploratory Hole Location Plan
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Notes

1. Do not scale this drawing. All dimensions must be
checked! verified on site. If in doubt ask.

2. This drawing is to be read in conjunction with all
relevant architects, engineers and specialists drawings
and specifications.

3. All dimensions in millimetres unless noted otherwise. All
levels in metres unless noted otherwise.

4. Any discrepancies noted on site are to be reported to
the engineer immediately.
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Appendix 1: Proposed Site Layout
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Appendix 2: Exploratory Hole Records
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