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1 Introduction

1.1 Background

1.1.1 This Phase 1 Ground Condition Report has been prepared by Peter Brett Associates LLP (PBA)
on behalf of Grosvenor Developments Ltd (the “Client”) in relation to strategic development
proposals at the site referred to as Oxfordshire Cotswold Garden Village.

1.1.2 Asiillustrated in Figure 1, the site is located to the north of Eynsham, Oxfordshire and covers
an area of approximately 185 hectares consisting predominantly of farmland. Further details are
given in Figure 2a.

1.1.3 The land is bordered by the A40 to the south, by Lower Road to the east, by farm tracks and
field boundaries to the west and a tributary of the Hanborough Stream and Hanborough Stream
itself to the north. The village of Eynsham lies south of the site (beyond the A40) and land use
in the vicinity of the site is mainly agricultural farmland. Cuckoo Lane bisects the western area
of the site and is aligned north-west to south-east with a junction on the A40 on the southern
site boundary.

1.1.4 A masterplan for the site is being developed and this report is intended to inform that process

by considering potential geotechnical, geoenvironmental and mineral related constraints and
opportunities.

1.2  Objective

1.2.1 This Phase 1 Ground Condition Report has been prepared by PBA with the objective of
identifying the existing ground conditions and environmental setting of the site using readily
available published information and observations made during a site walkover. The aim is to

identify how the ground conditions may influence the opportunities, and present constraints, to
future development.

1.3  Proposed Development

1.3.1 The masterplan for the site is in the early stages of development but will include;
= the phased construction of a minimum to 2,200 homes,
= areas set aside for employment,
= community amenities, and

= the associated road network, parking and infrastructure to support the development.
1.4  Scope of Work/Terms of Reference

Assessment of Ground Conditions — Ground Stability

1.4.1  The preliminary ground stability assessment methodology adopted by PBA follows the guidance
on preliminary land stability assessment given in the Planning Practice Guidance for Land
Stability published by the Department for Communities and Local Government (DCLG 2014).
The guidance at least requires a desk based study and a site inspection visit based on which
the assessment is undertaken by an appropriately qualified person.
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1.4.2 The desk based study comprises a review of existing readily available published sources of
geological, geomorphological, hydrogeological and /or mining information on the site and its
surroundings and a historical review including mapping and aerial imagery, if appropriate.

Ground Condition (Contamination) Assessment
1.4.3 The PBA methodology for ground contamination risk assessment is presented in Appendix 1 .

1.4.4 In order to identify the current conditions and land use on the site and in the surrounding area,
readily available information in the public domain has been obtained and reviewed, and a site
reconnaissance walkover has been carried out. This report presents a review of the acquired
information, together with the development of a Preliminary Conceptual Site Model (CSM) and
an associated Phase 1 risk assessment.

Minerals (Sand and Gravel) Resource Desk Study

1.45 The British Geological Survey (BGS) provides guidance to planning practitioners on how to
implement national policy with respect to the safeguarding and as appropriate prior extraction
of mineral (BGS, 2011).

1.4.6 Available published geological information has been used in this assessment, together with data
held in the BGS'’s online national onshore borehole record database and accessible through the
web-hosted BGS mineral resource maps portal. No additional intrusive investigation has been
undertaken by PBA.

1.4.7 Attention is drawn to the Guidance Note in Section 11 which provides advice for readers of this
report.

1.5 Report Format

1.5.1 The description of the site, including on and off-site land-uses observed during a site walkover,
is presented in Section 2. A summary of the historical land-uses of the site is presented in
Section 3. The geological and hydrogeological setting of the site is described in Section 4 ,
including a discussion of the potential geological hazards at the site. The environmental setting
of the site, in terms of hydrology and ecology, is discussed in Section 5, with a discussion of
potentially contaminative land-uses on and off site in Section 6 .

1.5.2 Sections 2 to 6 have been used to inform a Tier 1 contamination risk assessment and
geotechnical assessment which are discussed in Sections 7 and 8, respectively.

1.5.3 A desk study review of minerals (sand and gravel) resources and waste management relating
to the site and surrounding area is presented in Section 9 .

1.54 A summary of the anticipated ground conditions and opportunities and constraints that the
ground conditions present for the proposed development of the site are discussed in Section
10.

1.5.5 Essential guidance for report readers is presented in Section 11 .
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2  Site Description

2.1 Main Features

2.1.1 The general topography of the site and the surrounding area is shown on Figure 2a. The land
within the site slopes gently in all directions from the summit of a hill (Acre Hill) at an elevation
of approximately 85m above Ordnance Datum (m AOD) located in the centre-south of the site.

2.1.2  Asshown on Figure 2b , for ease of description, the site area has been split into three sub-areas
named “Parcel A”, “Parcel B” and “Parcel C". The site will be described in terms of these sub-
areas during this report.

2.1.3 The location of the features described in the text below are shown in Figure 2a.
Parcel A

2.1.4 Parcel A comprises a triangular parcel of land to the west of Cuckoo Lane and occupies an area
of approximately 50 hectares. Parcel A is predominantly farmland split into numerous fields
separated by hedgerows. The main feature within Parcel A is an off-road motorbike racing track
located in the south-western corner.

2.1.5 Parcel A is bordered by the A40 to the south, by Cuckoo Lane to the east and by further
agricultural farmland to the west. Parcel A does not include an adjacent depot and electricity
transformer station, both of which front onto Cuckoo Lane on the eastern edge of this parcel but
are not within the site boundary.

2.1.6  Generally, ground levels within Parcel A fall from approximately 85 m AOD in the vicinity of
Cuckoo Lane on the eastern site boundary towards the southern and south-western areas of
the parcel to a low of approximately 67 m AOD in the south-west corner of the parcel.

Parcel B

2.1.7 Parcel B comprises the majority of the remaining land within the site boundary, to the east of
Cuckoo Lane and is the largest of the three parcels at an area of approximately 155 hectares.
Parcel B is predominantly farmland split into numerous fields separated by hedgerows.

2.1.8 Parcel B is bordered to the north by further agricultural land and an unnamed watercourse (a
tributary of the Hanborough Stream) and Hanborough Stream, to the east by Lower Road, to
the south by the A40, small areas of agricultural land and soft landscaping associated with the
Eynsham Express Service Station on the A40, and to the west by Cuckoo Lane.

2.1.9 The main development feature within Parcel B is New Wintles Farm, on the eastern boundary
of this parcel, which comprises a farmhouse, barns and farmyard spaces. Parts of two other
farms also extend into Parcel B namely Evenlode Farm in the south-west corner and Cuckoo
Wood Farm in the north-west corner of the parcel. City Farm, a series of converted former farm
buildings which now form private residences and their accompanying gardens, is located in the
north-eastern area of this parcel but does not form part of the site. Similarly, an existing
aggregate recycling facility to the south of City Farm, enclosed within the eastern area of the
parcel, does not form part of the site.

2.1.10 Generally, ground levels within Parcel B fall from approximately 85 m AOD adjacent to Acre Hill
Farm (located on the western edge of the parcel but not within the site boundary), towards the
eastern parcel boundary on Lower Road at a level of approximately 64 m AOD.
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Parcel C

2.1.11 Parcel Cis located in the east central part of the site, enclosed on three sides (north, south and
west) by Parcel B, and is the smallest of the three parcels with an area of approximately 12
hectares. Parcel C comprises three agricultural fields, two of which (the northern and southern
fields) are recorded by the Environment Agency to be restored landfill sites and are discussed
later in this report.

2.1.12 Parcel Cis bordered to the east by an existing aggregate recycling facility, mentioned above.

2.1.13 Ground levels within Parcel C fall gently from the western boundary at approximately 70 m AOD
to the eastern boundary at approximately 65 m AOD.

2.1.14 Parcel C is different from Parcels A and B due largely to the existence of the historical landfills.

2.2 Current Land Use

2.2.1 A walkover of the site was carried out by a geotechnical engineer from PBA on 4t December
2018. Selected photographs from the walkover are presented in Appendix 2 .

2.2.2  The summary of the current land uses of the site is shown in Table 2.1, below. The locations of
features of note described below are presented on Figure 2c .

Table 2.1 Summary of Current Land Uses

Parcel Area Description

The vast majority of Parcel A is agricultural land, often grass with some
crop. Exceptions to the above are described below.

Formerly accessed from the A40 (now blocked and gated) this area was used
as an off-road motorbike racing track, with associated open spaces for parking
and spectators. The area is now grassed and overgrown.

A bund approximately 2m — 3m high runs along the southern boundary of this
Former Off- | 5rea and appears to have been formed from imported material (including brick,

Road plastic and rope).
Motorbike . i rai i
Racing | The motorbike track is raised above the surrounding ground by between 1m

Track and 3m and appears at least in part to have been formed from imported
material. Several small ponds appear to have been excavated within the track
area which contain established reeds. These are potentially old borrow pits
that were excavated to supply material for track construction.

Fly tipping was evident around the entrance to this area.

The remains of an old stone and brick structure were observed in the
westernmost field. Potential asbestos containing materials were noted within
the rubble.

Farmland | The farmland is crossed by overhead electricity cables carried on wooden
poles.

Drainage ditches between fields and on the parcel boundaries either dry or
damp. Standing or flowing water was not noted.

The vast majority of Parcel B is agricultural land, often grass with some
crop. Exceptions to the above are described below.
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Parcel Area Description

An area of fly tipping was noted at a junction between four footpaths in the
southern area. The material had been burned but appeared to contain potential
Farmland | asbestos containing materials.

Drainage ditches between fields and on the boundaries were either dry or
damp. Standing or flowing water was not noted.

This area was not accessed during the site walkover but recent aerial
photography suggests the main farmhouse/cottage with an associated garden
and outbuilding appear to lie within the parcel boundary.

Cuckoo
Wood Farm

Evenlode |Two farm buildings to the rear (east) and one building in the south lie within

Farm the parcel boundary. These appear to be storage sheds/barns.
W’\ilr‘ft\llés A farmhouse with associated garden and outbuildings, a milking shed and a

Farm cattle shed, and an associated area of farm yard lie within the parcel.

The majority of this parcel consists of grassed res tored landfills.

Three grassed fields (two fields are landfills restored to agricultural use) now
in use as grazing and paddocks. Land is slightly mounded at the centre of each
landfill field approximately 2 to 3m higher than the surrounding land, reducing
to be level with the surrounding land at the edges. Multiple borehole
Restored | jnstallations present, marked by cones, probably gas and groundwater

¢ Lg_r;dfill monitoring positions.
ites
A ditch is present on the northern edge, adjacent to the access track leading

to/through City Farm. This ditch was observed to be damp, with no standing or
flowing water. The ditch on the south-eastern side, adjacent to the public
footpath was observed to be damp, with no standing or flowing water.

Drainage ditches between fields and on the boundaries were either dry or

Farmland damp. Standing or flowing water was not noted.

2.3 Off-site Land Uses

2.3.1 The predominant off-site land use surrounding the s ite is open agricultural land . Other
salient features that are present beyond the site boundary, or that are enclosed within the site
boundary, but do not form part of the site, are discussed below.

2.3.2 South The main land use to the south of the Site, beyond the A40, is residential forming the
northern fringe of Eynsham village. An area of land to the north of the A40, immediately beyond
the southern site boundary, contains the Eynsham Express Service Station, a used car
dealership and a vehicle servicing and repair garage. Visual and olfactory evidence of
contamination was not noted within the accessible parts of these areas during the site walkover.
However, an area of un-bunded oil drum storage was noted to the rear of the garage, from an
adjacent footpath. An area of new woodland planted by the Woodland Trust in 2000,
approximately 5.3 hectares in area, is present to the east of Evenlode Farm, north-east of the
junction of Cuckoo Lane and the A40.

2.3.3 Cuckoo Lane Two farms, the Evenlode Farm and Acre Hill Farm, are located off Cuckoo Lane
between Parcels A and B. Each of these farms comprises a farmhouse and associated barns
and farm outbuildings within concrete-surfaced yards.
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2.3.4 A Scottish and Southern Energy (SSE) substation, consisting of a single-storey brick building
and several transformers, is also present on Cuckoo Lane between Parcels A and B. The
ground cover at the substation is gravel. The depot of a vehicle recovery company is present
on Cuckoo Lane and is enclosed to the west by Parcel A. This depot comprises three sheds
and accompanying concrete-surfaced yards.

2.3.5 Aggregate Recycling Facility & Restored Landfill To the north and east of the restored
landfills in Parcel C is an area that does not lie within the site boundary. During the site walkover,
this area was observed to consist of two sections. The south-eastern quadrant was observed to
be in use in part by a waste operator and understood from local authority planning records and
the Oxfordshire Minerals and Waste Local Plan to be an aggregate recycling facility. This facility
was surrounded by an approximately 10m high perimeter bund of imported materials. The
remainder of this area, also a former landfill (a continuation of those within Parcel C) is mounded
above the surrounding ground level by approximately 2m — 3m and contains numerous borehole
installations.
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3  Historical Land Use

3.1 Introduction

3.1.1 Landmark Information Group (LIG) have been commissioned to provide an Envirocheck
Professional report, including historical Ordnance Survey (OS) maps, for the Site. Due to the
large size of the site area, the historical maps have been split into several sections. These maps
are presented in their entirety in Appendix 3 . The maps and accompanying information from
each section have been reviewed to determine the historical land-uses both on and off site.

3.1.2 In addition, PBA has consulted other sources of historical information for the Site gathered from
sources including internet searches, West Oxfordshire District Council's (WODC) on-line
planning portal and Freedom of Information (FOI) requests to WODC, Oxfordshire County
Council (OCC) and the Environment Agency (EA).

3.2  Site History

3.2.1 The available historical OS map editions and aerial photographs supplied by LIG cover the
period between 1876 and 2018.

3.2.2 The site area has been predominantly open agricultural land, separated into numerous fields,
since the earliest available historical OS map editions from the late 19" Century. City Farm and
associated buildings and cottages is labelled in the northern part of the site from the earliest
available map editions with Cuckoo Lane shown through the western part of the site. The site
appears to remain relatively unchanged through the early 20t Century, although there are few
features of note on the aerial photograph from 1947.

3.2.3 Onthe 1974 map edition, signs of mineral extraction are shown in the eastern area of the Site,
south of City Farm (Parcel C and at the neighbouring aggregate recycling facility), with two
gravel pits labelled. These gravel pits are shown on map editions from the 1980s. On the 1990
map edition, there is no evidence of mineral extraction activities in Parcel C, but these areas
are denoted as landfill on the 2006 map edition. Significant activity, presumably landfilling
operations, are evident in the northern field in Parcel C on the 1999 aerial photography. A label
“Pit (disused)” is shown in the area immediately to the north of the site boundary on the 1974
map edition.

3.2.4 On the 1974/75 map editions, Acre Hill Farm, Evenlode Farm, the “Engineering Maintenance
Depot” and electricity sub-station are shown along Cuckoo Lane between Parcels A and B and
a garage is labelled south of the site boundary along the recently constructed A40. A filling
station is latterly shown to the south of the garage on the 1985 map edition (now the Eynsham
Express Service Station). New Wintles Farm is shown on the eastern site boundary on the 1974
map edition onwards. The motorbike track in the south-western corner of Parcel A is shown on
the aerial photograph from 1999. There are no significant changes on the latest 2018 map
edition, albeit that the landfills are no longer shown.
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4  Geology and Hydrogeology

4.1  Published Geological Information

4.1.1 The 1:50,000 scale geological map of England and Wales, Solid and Drift Edition Sheet 235 —
Witney (BGS, 1982), Mineral Assessment Report 28 (IGS, 1977), the BGS’s online database of
historical borehole records (Geolndex) and previous ground investigation reports accessible via
West Oxfordshire District Council's (WODC) planning portal were consulted to inform the
description of the geological setting of the site discussed below. Extracts of the published
geological maps are presented as Figures 3a and 3b.

4.1.2 There are numerous historical borehole records on and in the vicinity of the site, predominantly
related to either ground investigation works for the prospective dualing of the A40 carriageway
in the 1980s across the southern site area (north of the existing A40), or mineral prospecting
boreholes (mainly for sand and gravel) in the area south and south-west of City Farm in the
1960s. Some of the historical mineral prospecting borehole records located on the site, between
City Farm and New Wintles Farm, are confidential to ARC Aggregates Ltd (now Hanson UK)
and copies of these records have not been obtained as part of this assessment. The record of
an 80 m deep borehole located in the south-western area of the site has been used to provide
information on the solid geology with depth. This borehole is named the Barnard Gate Borehole
and was sunk in March/April 1979 for the purpose of coal exploration. Extracts of readily
available relevant BGS borehole records are presented in Appendix 4.

Superficial Deposits

4.1.3 Thedistribution of Superficial Deposits on the Site as published on the 1:50,000 scale geological
map is shown on Figure 3a. In general, Superficial Deposits are absent over mo st of the
site and solid geology is mapped at surface.

4.1.4  Alluvium A thin ribbon of Alluvium is shown across the northern boundary of the site associated
with the alignment of the watercourses in this location (the Hanborough Stream and its tributary).
A more extensive area of Alluvium is present to the east of the site boundary associated with
the River Evenlode floodplain, and part of this Alluvium protrudes into the eastern fringe of the
site. Alluvium is also present in the south-western corner of the site associated with the
alignment of Chil Brook which is located south of the A40 in this area. Alluvium is not recorded
in many of the historical borehole records on-site but was identified in the south-western area
as a brown, blue clay with some gravel to a depth of 1.5 m below ground level (bgl). The
Alluvium in this area is generally described as humic silts and clays with an average thickness
of 1.0 m (IGS, 1977).

4.1.5 River Terrace Deposits River Terrace Deposits are present on the eastern flank of the River
Evenlode valley which includes Parcels B and C of the site. The distribution of these deposits
varies according to ground elevation and age of deposition, as described below.

= A small lobe of the Fourth Terrace (Hanborough Gravel Member), the oldest Terrace
Deposit present, is shown on the higher ground around Acre Hill in the south-western area
of Parcel B. The Fourth Terrace usually comprises limestone pebbles with minor amounts
of quartz and flint in a sandy matrix and has been identified as between 1.0 and 1.9 m thick
in the wider area (IGS, 1977).

®  The Third Terrace (Wolvercote Sand and Gravel Member) is not mapped on-site, although
very minor remnants are recorded in areas to the north of the site boundary.

m  The largest tract of River Terrace Deposits on the site extends as a north-south “finger”
through the eastern area of the Site (Parcels B and C) and continues beyond the northern
and southern site boundaries and comprises the Second Terrace (the upper and lower
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facets of the Summertown-Radley Sand and Gravel Member). The Second Terrace is
described as comprising limestone sand and gravel with minor amounts of quartz and flint
in a sandy matrix, ranging in thickness locally from 0.6 m to 5.1 m with an average thickness
of 2.6 m (IGS, 1977).

As discussed in the site history, part of the eastern area of the site (Parcel C) was worked
for minerals in the 1970s (see Section 4.1.11 below). These quarrying activities involved
the extraction of sand and gravel from the Second Terrace. The mineral deposit is
described as “ballast” on the historical mineral prospecting boreholes at City Farm dating
from 1969, with a recorded thickness of between 0.0 m (i.e. absent) and 3.0 m, generally
thickening towards the eastern boundary of the area investigated.

The mineral prospecting boreholes for the neighbouring areas at New Wintles Farm to the
south and east are confidential. However, peripheral monitoring boreholes associated with
the subsequent use of these quarries as landfills (see below) indicate that the thickness of
the sand and gravel at the edges of these mineral workings was between approximately
0.6 and 3.5 m thick.

A ground investigation south of the site boundary in the area of Eynsham Express Service
Station north of the A40 carried out in 2017 encountered between 1.6 and 3.7 m of the
Second Terrace described as clayey sandy gravel and sandy gravelly clay.

m A separate deposit of First Terrace (Northmoor Sand and Gravel Member) is present on
the eastern site boundary, north of New Wintles Farm, and is likely to extend beneath the
Alluvium across the Evenlode floodplain to the east of the site boundary and extend down
to the River Thames to the south-east forming an extensive deposit beyond the site
boundary. The First Terrace is described as limestone pebbles with minor amounts of
quartz and flint in a sandy matrix, ranging in thickness locally from 1.1 m to 6.6 m with an
average thickness of 3.3 m (IGS, 1977). A water well at New Wintles Farm, close to the
eastern site boundary, dating from 1957 encountered approximately 6.0 m of sandy clay
and gravel (probably First Terrace) underlying topsoil.

Solid Geology

4.1.6 The solid geology beneath the site as published on the 1:50,000 scale geological map is shown
on Figure 3b . In general, the solid geology in this area dips gently (3 to 5 degrees) to the south-
east.

4.1.7 Oxford Clay Formation Most of the site is underlain by undifferentiated deposits of the Oxford
Clay Formation and West Walton Formation described as stiff bluish grey clay with abundant
shells and occasional siltstone and limestone beds. In the Barnard Gate Borehole, located in
the south-western area of Parcel A, the Oxford Clay was 7.0 m thick and the base was
encountered at a depth of 8.5 m bgl, corresponding to a reduced level of about 59.6 m AOD.
From historical BGS borehole records located in the southern area of the site, around Cuckoo
Lane, the Oxford Clay was generally in excess of 11 m thick, and at Eynsham Express Service
Station, just beyond the southern site boundary, in excess of 7.6 m thick. The formation thins
towards the south-east corner of the site where it was 0.7 m thick (as interpreted from historical
borehole logs) with the base at 4.5 m bgl, corresponding to a reduced level of about 58.2 m
AOD.

4.1.8 Kellaways Beds Across the northern and north-eastern site boundaries, the Oxford Clay is
absent, and the underlying Kellaways Sand and Clay Members are exposed. The Kellaways
Sand is described in the Barnard Gate Borehole as grey clayey sand and is approximately 1.0
m thick, and 2.5 m thick in a historical borehole record south-east of the site. The underlying
Kellaways Clay is described as stiff dark blue grey clay and is approximately 5.0 m thick based
on historical borehole records.
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4.1.9 Cornbrash and Forest Marble Formations The Kellaways Beds are underlain sequentially by
the Cornbrash and Forest Marble Formations. These formations are present at depth beneath
the site and are not exposed at the surface. The Barnard Gate Borehole encountered
approximately 4.0 m of Cornbrash Formation comprising brown rubbly limestone with clayey
beds overlying 8.0 m of Forest Marble Formation comprising interbedded limestone and grey
clay.

Faulting

4.1.10 The geological map does not indicate the presence of faults within the site area nor any faults
in the vicinity of the site boundary.

Mineral Extraction / Landfill

4.1.11 Asdiscussed above, the Second Terrace (Summertown-Radley Sand and Gravel Member) has
been extracted historically south of City Farm and also north of the site boundary, and these
areas have been identified as “Worked Ground” on the geological map. It is also understood
that the area south-west of City Farm (now City Farm Landfill), although not denoted as “Worked
Ground” on the geological map, was also subject to mineral extraction.

4.1.12 From the 1990s, the quarry voids were restored using waste materials deposited under waste
management licenses to create City Farm and New Wintles Farm Landfills. Half of the New
Wintles Farm landfill site (labelled as the “western field”) lies within Parcel C. The other half
(labelled as the “northern field”) lies outside the site boundary. These former quarries are
therefore the primary areas of Made Ground on the site. In-waste boreholes installed as part of
the landfills monitoring regime indicate that the mineral deposits were completely worked out
and the thickness of Made Ground in these landfills varies from between approximately 0.6 m
to in excess of 3.0 m and includes silty organic clays and gravels of brick and concrete.

4.1.13 Further information on these landfills is provided in Section 7 of the report.

4.2  Geological Hazards

4.2.1 An assessment of potential geological hazards that may provide a pathway for contaminant
migration and also give rise to instability or adverse construction conditions, as supplied by the
BGS from their National Geoscience Information Service (NGIS), are presented in the
Envirocheck Report reproduced in Appendix 5. The generic assessment is generated
automatically based on digital geological maps and the scope and the accuracy is limited by the
methods used to create the dataset and is therefore only indicative for the search area.

4.2.2 The information contained in the Envirocheck Report has been reviewed and where considered
necessary reassessed considering the specific information available for the site. The modified
assessment of the likelihood of each geological hazard to be present on the site is summarised
in Table 4.1 below.

Table 4.1 Summary of Envirocheck Report Land Stability Hazard Potential Assessment

BGS-NGIS Assessed PBA Assessment

Hazard Potential

Disagree. Whilst this assessment is true for the
majority of the site, the areas of City Farm

No Hazard to Very Low |Landfill and New Wintles Landfill are considered
to have a Moderate potential for collapsible
ground stability hazards.

Collapsible Ground
Stability Hazards
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Hazard BGS-NGIS Assessed PBA Assessment

Hazard Potential

Agree. The Moderate hazard potential should
relate to the areas of historical landfill, other
isolated areas of Made Ground and the areas
underlain by Alluvium.

Compressible Ground

Stability Hazards No Hazard to Moderate

Agree. The underlying geology is not likely to be

Dissolution Hazard No Hazard affected by dissolution hazards.
. . Agree. The slopes observed during the site
Landslide Ground Stability Very Low walkover were all shallow.
Disagree. Whilst this assessment is true for
much of the site, within areas underlain by water
Running Sand Low bearing sands, potentially the Alluvium and

undisturbed River Terrace Deposits, this should
be raised to Moderate. The Kellaways Sand will
also potentially have running sand.

Agree. The Oxford Clay/West Walton Formation
is likely to be of moderate to high volume change
potential and therefore there is a potential for

Shrinking or Swelling Clay Moderate shrinking or swelling clay hazards.
This potential is especially applicable in areas

where existing trees or hedgerows are to be
removed and where new trees are to be planted.

Natural Cavity Records

4.2.3 Asearch of the PBA Natural Cavities Database has indicated that there is one recorded natural
cavity (a single solution pipe) located within 5km of the centre of the site, this is located near
Hanborough Station in Long Hanborough, approximately 2.5km to the north of the site in a
different geological setting present at the site. Given the anticipated ground conditions at the
site, the presence of natural cavities would not be expected within the site boundary.

Mining Cavity Records

4.2.4 A search of the PBA non-coal Mining Database indicated that there are no recorded mining
cavity locations within 5km of the centre of the site.

4.2.5 As discussed in Section 4.1, the purpose of the Barnard Gate Borehole was coal exploration
and the borehole log records the presence of the Upper Coal Measures at a depth of
approximately 220 m bgl. The Coal Authority’s online interactive map indicates that:

= The site does not lie in a Development High Risk Area,

= There are no recorded mine entries on, or in the vicinity of the site, and the site does not
lie in any mine entry potential zone of influence,

= There are no recorded fissures or breaklines within the site,
= There are no entries within the abandoned mines catalogue on, or in the vicinity of the site,

®  The site does not lie within any recorded area of coal outcrops, surface mining (past and
current), past probable shallow coal workings or probable shallow coal workings,
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®  The site does not lie in a Coal Mining Reporting Area

4.2.6 The Coal Authority’s interactive map does indicate that the site lies in a Surface Coal Resource
Area, an area where coal resources are capable of being extracted by surface mining methods
i.e. “opencast”. This designation has been applied to a large swathe of Oxfordshire, Berkshire
and Warwickshire continuing north to Coventry and the Midlands and south to Newbury and
Reading. However, at the site, this designation does not appear to be correct based on the
known geology of the area and information from the Barnard Gate Borehole which indicates
Coal Measures at considerable depth.

4.2.7 Overall, the risks relating to non-coal and coal mining cavities at the site are assessed to be
Very Low.

4.3 Radon

4.3.1 The Envirocheck Report indicates that the Site is situated within a lower probability radon area
where less than 1% of homes are estimated to be at or above the 200 bgm- Action Level and
that no radon protection measures are required in the construction of new dwellings or
extensions.

4.4  Hydrogeology & Groundwater Vulnerability

4.4.1 The aquifer designation maps within the Envirocheck Report provide the following aquifer
classifications for the strata within the Site:

Table 4.2 Aquifer Designations

Stratum Aquifer Designation

Alluvium Secondary A Aquifer

River Terrace Deposits Secondary A Aquifer

Oxford Clay Formation and West Walton Unproductive Strata

Formation
Kellaways Sand Member Secondary A Aquifer
Kellaways Clay Member Unproductive Strata

4.4.2 The hydrogeological properties of the Superficial Deposits will be dependent on their
composition and thickness. If the Alluvium is predominantly clayey then it is considered less
likely that it will be able to transmit or contain significant quantities of groundwater. The higher
the proportion of gravels and the lower the proportion of clays within the River Terrace Deposits,
the greater the amount of groundwater it will be able to transmit or contain.

4.4.3 Those strata defined as ‘Unproductive Strata’ are rock layers with low permeability that have
negligible significance for water supply or river base flow.

4.4.4 Strata classified as Secondary (A) Aquifers by the Environment Agency are permeable layers
capable of supporting water supplies at a local rather than strategic scale, and in some cases
form an important source for base flow for rivers. PBA experience of Kellaways Sand is that it
is not an aquifer, having a low permeability, hence the aquifer designation may not be correct.

4.4.5 On historical borehole records, groundwater levels have been recorded between approximately
1.0 and 3.0 m below ground level in the River Terrace Deposits. It is anticipated that
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groundwater flow within the River Terrace Deposits will be generally towards the River Evenlode
beyond the eastern boundary of the site.

4,46 Recent groundwater monitoring at the two landfills in Parcel C has indicated variable
groundwater (leachate) flow directions. Groundwater (leachate) levels were recorded between
approximately 68.0m AOD and 71.0m AOD (approximately 1.5 to 3.5 m bgl) at City Farm Landfill
and around 66.0 to 67.0m AOD (approximately 3.0 to 3.5m bgl) in the “western field” of New
Wintles Farm Landfill during monitoring in the winter of 2016/17. Neither landfill, as far as PBA
understand, has been lined and it is common for landfills to have groundwater at different levels
due to variations in infiltration, properties of the landfill material and the interconnectivity of
permeable landfill materials.

4.4.7 The Second Terrace are indicated to have a High Leaching Potential (H3). These are coarse
textured or moderately shallow soils which readily transmit non-absorbed pollutants and liquid
discharges but which some ability to attenuate absorbed pollutants because of their large clay
or organic matter content. The First Terrace are also indicated to have a High Leaching Potential
(H1). These are soils that readily transmit discharges because that are either shallow, or
susceptible to rapid by-pass flow directly to rock, gravel or groundwater.

4.4.8 The Alluvium is indicated to have a Low Leaching Potential. These are soils in which pollutants
are unlikely to penetrate because water movement is largely horizontal, or they have a large
ability to attenuate diffuse pollutants.

4.49 The Oxford Clay and West Walton Formations are designated as Non-aquifers (i.e. negligibly
permeable).

4.5 Groundwater Abstraction

45.1 The Envirocheck Report (Appendix 5 ) indicates that the site is not located within any part of a
groundwater Source Protection Zone (SPZ).

45.2 There are three active groundwater abstractions either within, or within 500m of the site
boundary, as follows:

= Licence No. 28/39/12/0179, issued in July 1976 to Mr J C Watts, and located at City Farm
for abstraction of groundwater for “General Farming and Domestic” purposes at a rate no
greater than 14m3 per day or 3973m? per year.

= Licence No. 28/39/12/0212, issued in November 1996 to McKenna Plant Hire, and located
at New Wintles Farm for abstraction of groundwater for “Dust Suppression” at a rate no
greater than 3m? per day or 270ms3 per year.

= Licence No. 28/39/12/0059, issued in January 1992 to Miss S O Solloway, located at New
Wintles Farm for abstraction of groundwater for “General Farming and Domestic” purposes
at a rate no greater than 5m3 per day or 1818m?2 per year.

4.5.3 The source of the groundwater is not recorded in any of these three abstractions, but
presumably they relate to groundwater abstraction from the River Terrace Deposits that are
present beneath these areas.
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5 Environmental Sensitivity

51 Introduction

5.1.1 This section discusses the environmental sensitivity of the site with relation to hydrology,
environment and ecology. These issues are only considered in this report in enough detail to
inform the Tier 1 Risk Assessment where such features give rise to consideration as receptors,
pathways or sources. Site sensitivity maps supplied with the Envirocheck Report are presented
in Appendix 5 .

5.2  Hydrology

5.2.1 The primary watercourse on the site is the tributary of the Hanborough Stream that runs along
and adjacent to the northern boundary of Parcel B. This watercourse discharges into the
Hanborough Stream on the northern site boundary, north-west of City Farm, and the
Hanborough Stream continues in an easterly direction beyond the eastern boundary of the site,
discharging into the River Evenlode approximately 470 m to the east of the site boundary.

5.2.2 All field drains and ditches observed during the site walkover were, at most, damp, with no
standing or flowing water recorded, although this is based on only one visit. A pond is indicated
near the northern boundary of the site, adjacent to the Hanborough Stream tributary, in an area
into which access was unavailable during the walkover. Small isolated ponds were present in
the south-western corner of the site within the area of the motorbike racing track, possibly small
borrow pits relating to track construction.

5.2.3 The River Isis (Thames) is located some 1.6km to the south of the site boundary, flowing broadly
north-east near the village of Swinford.

Water Quality

5.2.4 The Envirocheck Report (Appendix 5 ) contains information on surface water quality in the
Hanborough Stream. This data indicates that the water quality of the Hanborough Stream in the
reach between Church Hanborough and the Evenlode was typically grade C (fairly good)
according to the Environment Agency’'s former general quality assessment (GQA) scheme
which was withdrawn in 2009.

Discharge Consents

5.2.5 The following active discharge consents are reported within the Envirocheck Report. These are
either located within the site or within 500m of the site boundary.

= Reference CATM.2956 v2, located at City Farm. Issued in 2012 to Cherwell Homes Ltd.
and allowing discharge of “Final/Treated Effluent — Not Water Company” to the River
Terrace Deposits.

= Reference CAWM.0948, located at Evenlode Farm. Issued in November 2004 to Mr Malin,
and allowing discharge of “Final/Treated Effluent — Not Water Company” to the Freeland
Road (presumed to be Cuckoo Lane) Ditch.

= Reference CNTM.0084, located immediately adjacent to the north-western corner of the
site, issued in February 1992 to Hudsons (Wantage) Ltd., and allowing discharge of
“Final/Treated Effluent — Not Water Company” to the tributary of the Hanborough Stream
which runs along/through the north-west of the site.
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5.2.6 There are a further eight consents present within 500m of the site which have now been
revoked, and previously allowed the discharge of surface water and treated sewage effluent to
surface waters.

53 Pollution Incidents

5.3.1 The Envirocheck Report (Appendix 5 ) indicates that there have been no pollution incidents to
controlled water recorded on the site. The nearest pollution incident (and the only such recorded
incident within 500 m of the site boundary) is located approximately 470 m to the south of the
south-eastern corner of the site, and relates to the discharge of unknown oils in 1993. This
incident is reported as Category 2 (Minor) with relation to water impact.

5.4  Surface Water Abstractions

5.4.1 The Envirocheck Report (Appendix 5 ) indicates that there are no recorded surface water
abstractions within 500 m of the site boundary.

5.5 Environment/Ecology

5.5.1 Terence O'Rourke are the appointed ecologists for the scheme and are undertaking a variety
of surveys to establish the baseline for the site. At this stage, the Magic website has been
reviewed, and this provides sufficient detail to inform an assessment of potential receptors for
the Tier 1 contamination risk assessment.

5.5.2 The Magic website (magic.gov.uk) has been reviewed to identify any areas of environmental
sensitivity on or within close proximity to the site. This review has not revealed the presence of
any recorded Sites of Special Scientific Interest, Special Protection Areas, Special Areas of
Conservation, Local Nature Reserves or National Nature Reserves within 2km of the site
boundary.

5.5.3 There are small areas of Priority Habitat (lowland meadow and semi-improved grassland)
present in the farmland to the north of the site boundary, and an area of woodland to the south
of the site boundary is in the National Forest Inventory. Other potential local habitat resources
including hedgerows, field margins and ponds are also present on-site.

5.5.4 For the purposes of this assessment, the potential significance of ecological receptors is
considered to be Low, i.e. local habitat resources.

J:\39289 Land North of Eynsham\GEO\05 Reports
etc\Text\Phase 1 Ground Condition Assessment
r0_OCGV.docx



Phase 1 Ground Condition Assessment M pow, @ Stantec
Oxfordshire Cotswold Garden Village, Eynsham peterorett

Contaminative Land Uses

6.1

6.1.1

6.1.2

6.1.3

6.2

6.2.1

6.2.2

6.3

6.3.1

6.3.2

6.3.3

6.3.4

Introduction

The majority of the site (approximately 90%) is ara  ble farmland and the review of historical
information highlights that these areas are broadly “greenfield” in nature having not been
previously developed. A smaller proportion of the site (approximately 10%) can be considered
as “brownfield”, being occupied historically or currently by potentially contaminative land uses.

In the most part, these potentially contaminative land uses relate to the area of the restored
landfills (discussed below), farms and the former off-road motorbike racing track present on-
site.

The location of these potentially contaminative land uses are shown on the Opportunities and
Constraints Plans (Figures 4a and 4b ).

Farm Sites

The site walkover has identified potential sources of contamination at Evenlode Farm (partially
within the site) and New Wintles Farm. These potential sources include above ground fuel
storage tanks, dilapidated industrial and agricultural equipment, storage of agrichemicals and
equipment maintenance areas. Other farms are present adjacent to the site, namely City Farm,
Acre Hill Farm and Cuckoo Wood Farm

From PBA experience of working on farm sites, other potential sources of contamination
associated with working farms, especially those which are long-established, can include infilled
ponds, ash and general Made Ground, soil gas, various agricultural chemicals and asbestos.
However, if present, these are likely to be relatively small scale features and are unlikely to
represent a significant or widespread source of contamination.

Landfill Sites

The Envirocheck Report, alongside information received from the Local Authority and the
Environment Agency, records two landfills within Parcel C; City Farm Landfill and New Wintles
Farm Landfill, see Figure 2c

New Wintles Farm Landfill

The Envirocheck Report (Appendix 5 ) records that approximately half of the licenced area for
New Wintles Farm Landfill occupies the “western field” of Parcel C. The combined area of the
New Wintles Farm Landfill, comprising both the “western field” and “northern field” (located off-
site is approximately 9.9 ha. The New Wintles Farm Landfill was licenced to McKenna
Environmental Ltd in November 1992 under Waste Management Licence No. 86149 (latterly
environment permit EPR/VP3199EC) and was of category “Landfills Taking Other Wastes
(Construction, Demolition, Dredgings)” and also received “Industrial Waste”. This Licence is
recorded as Inactive.

Information on landfill gas and groundwater monitoring at the landfill is presented in the Landfill
Permit Surrender section below. The date at which filling activities ceased is unknown.

A copy of Waste Disposal Licence No. OCC/113, dated November 1992 has been reviewed
(Appendix 6 ) which indicates that New Wintles Farm Landfill was licenced for “Infilling of old
quarry workings with inert materials”. A plan of the licenced area has not been appended to this
licence. This site was licenced to receive up to 1,500 tonnes per day of “Category A Waste”
defined within the permit as “Solid or granular material which either does not decompose or
decomposes only very slowly and is virtually insoluble in water” including either topsoil or
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subsoil. Specific chemical criteria are not provided; however wastes were not permitted if “they
are mixed or contaminated with hazardous amounts of any noxious, poisonous or polluting
substances”.

6.3.5 This landfill was prohibited from receiving sludges and liquids.
City Farm Landfill

6.3.6 The Envirocheck Report (Appendix 5 ) records that the licenced area for City Farm Landfill
occupies the north-western field of Parcel C and occupies an area of approximately 7.1ha.
However, it is apparent from borehole logs that the landfill itself only occupies the central and
eastern area of this field and is absent from the western area (presumably due to the absence
of mineral in this area). This site was licenced to McKenna Environmental Ltd in September
1996 under licence No. 86161 (latterly environment permit EPR/VP3699EY) and was of
category “Landfills Taking Other Wastes (Construction, Demolition, Dredgings)”.

6.3.7 Information on landfill gas and groundwater monitoring at the landfill is presented in the Landfill
Permit Surrender section below. The date at which filling activities ceased is unknown.

6.3.8 A Copy of Waste Management Licence No. T/W/OCC165 dated September 1996, has been
reviewed (Appendix 7 ), which indicates that City Farm Landfill occupied the easternmost three
quarters of the north-western field of Parcel C. This site was licenced to receive up to 1,600
tonnes per day, and 250,000 tonnes per year, of “Category A Waste” defined within the permit
as “Solid or granular material which either does not decompose or decomposes only very slowly
and is virtually insoluble in water” including topsoil, subsoil, hardcore, brickwork, stone,
concrete, clay, sand, well weathered excavated road metal, glass, pottery, china, enamels,
ceramics, mica and abrasives. Chemical criteria are provided on pages 18 and 19 of Appendix
7, and it is noted that these criteria permit the waste received to contain up to 1% by volume
(i.e. up to 10,000mg/kg) of “Hydrocarbons or petroleum derivatives” and 1% by volume of
“Mineral Qils”.

6.3.9 This landfill was prohibited from receiving “Contaminated soil, liquid wastes, sludge wastes” and
wastes not otherwise specified.

Landfill Permit Surrender

6.3.10 Applications to surrender the environmental permits for both City Farm and New Wintles Farm
Landfills were submitted to the Environment Agency (EA) in 2013 and 2016 but did not meet all
the requirements of the EA’s landfill surrender guidance.

6.3.11 Subsequent to the 2016 application, a permit surrender addendum report was produced by AAe
Environmental Consultants (Ref: 133022, dated March 2017) to support the surrender
application, which has been provided by the Environment Agency. The addendum report
describes the characteristics of the on-site section (“western field”) and off-site section
(“northern field”) at New Wintles Farm Landfill and City Farm Landfill and the following salient
points have been noted from the addendum report:

= Emissions of hazardous ground gases, methane and carbon dioxide, have been recorded
from in-waste boreholes and perimeter boreholes. Gas monitoring data included in the
addendum report covers the period between July 2014 and February 2017. Maximum
concentrations of methane and carbon dioxide recorded were 23.3% v/v and 10.7% v/v at
New Wintles Farm (northern field), 26.0% v/v and 7.5% v/v at New Wintles Farm (western
field), 39.1% v/v and 11.6% v/v at City Farm and 6.3% v/v and 9.5% v/v from perimeter
boreholes. Gas flow rates were recorded up to a maximum of 23.8 I/hr.

= At City Farm Landfill, maximum methane and carbon dioxide concentrations of 16.6% v/v
and 4.5% vlv, respectively, were recorded on the final monitoring round in February 2017.
A maximum gas flow rate of 0.1 I/hr was recorded on this round which coincided with a
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period of low atmospheric pressure (i.e. generally ideal conditions for soil gas emission).
The maximum flow rate recorded from the in-waste boreholes at City Farm Landfill was 9.7
I/hrin January 2017, although generally gas flow rates were very low or negligible.

= At New Wintles Farm Landfill (“western field”), maximum methane and carbon dioxide
concentrations of 17.0% v/v and 5.1% vl/v, respectively, were recorded on the final
monitoring round in January 2017. Gas flow rates from in-waste boreholes were generally
very low or negligible.

= At New Wintles Farm Landfill (“northern field”), maximum methane and carbon dioxide
concentrations of 4.4% v/v and 5.2% v/v, respectively, were recorded in January 2017. Gas
flow rates from in-waste boreholes were generally very low or negligible, however a flow
rate of 16.1 I/hr was recorded from one borehole on the final monitoring round.

= |n the perimeter boreholes, concentrations of methane and carbon dioxide recorded were
generally low or negligible in the last few monitoring rounds. It is noted that atmospheric
pressure conditions were generally above 1000 mb during most monitoring rounds (i.e. not
worst case). For monitoring rounds that coincided with low atmospheric pressure (January
2016) the maximum methane concentration of 6.3% v/v was recorded and gas flow rates
were recorded up to 23.8 I/hr.

®  When assessed against the methodology in BS8485 (2015) for characterising gassing
sites, AAe have reported the characteristic situations for New Wintles Farm as CS2-3
(low/medium risk), for City Farm as CS2 (low risk) and the perimeter boreholes as CS1-2
(very low/low risk). AAe have concluded that the gases from the landfills pose a very low
to negligible risk to existing receptors (i.e. not future receptors).

®  Some testing of soil samples recovered from in-waste and perimeter boreholes was carried
out. Concentrations of potential contaminants recorded were generally at low levels.

= Testing of samples of groundwater (leachate) recovered from in-waste boreholes and
perimeter boreholes and surface water samples from neighbouring ditches was carried out.
AAe concluded that concentrations of potential contaminants were not at a level to
represent a risk to Controlled Waters.

= AAe considered that the landfills were in a stable state with respect to the existing
restoration profile and the potential for future settlement.

= No landfilling activity has occurred within the area of the neighbouring aggregate recycling
facility.

6.3.12 Further information provided by the Environment Agency indicates that the permits for New
Wintles Farm Landfill and City Farm Landfill were surrendered on 26th April 2018.

6.3.13 The surrender indicates the Environment Agency are satisfied that the sites are no longer
receiving waste, relevant closure procedures have been followed, an appropriate period of
aftercare has passed to allow the waste to stabilise and to gather evidence to demonstrate that
the pollution control measure are no longer necessary and that the deposits of waste are in
satisfactory state that, if left undisturbed , will not cause pollution of the environment.

Eynsham A40 Landfill

6.3.14 The Envirocheck Report (Appendix 5 ) records that the licenced area of a separate landfill,
labelled as the Eynsham A40 landfill, occupies a limited area of approximately 0.26 ha adjacent
to the south-eastern corner of Parcel B. This site was licenced to Eynsham Consolidated
Charities under licence reference OCC/20, dated January 1978. This Licence is recorded as
“lapsed/cancelled/defunct/not applicable/surrendered”.
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6.4  Potentially Contaminative Land-uses
On-Site

6.4.1 Other than the farms and landfill sites discussed above, other potentially contaminative on-site
land uses (as shown on Figure 4a) include;

= Potential imported materials used to construct both the bunds surrounding, and the track
of the former motorbike racing track in the south-western corner of the site.

m  |ocalised areas of fly-tipping.
Off-Site

6.4.2 Other than the farms and landfill sites discussed above, other potentially contaminative off-site
land uses (as shown on Figure 4a) include;

= Former and current use of the depot site located between Parcels A and B on Cuckoo
Lane.

= Eynsham Substation located between Parcels A and B on Cuckoo Lane.
= Use of the aggregate recycling facility at New Wintles Farm.

= The Eynsham Express Service Station adjacent to the southern boundary of the site. This
site was subject to a ground investigation by WSP in 2017, the report of which has been
obtained via information supplied by WODC, to support a planning application for
refurbishment of the petrol station. Light non-aqueous phase liquid, i.e. floating
hydrocarbon product, was identified in one of the boreholes in the southern area of the
petrol station close to the A40. Subsequently, a remediation strategy was produced by
WSP involving the removal of underground fuel tanks, replacement with new tanks and
removal and remediation of the identified contaminated area of the site. This work was
programmed for 2017, but there is no verification report on the planning portal.

= A vehicle servicing garage located adjacent to the southern boundary of the site, adjacent
to the service station.

6.5 Pollution Incidents

6.5.1 The Envirocheck Report indicates that there are no recorded pollution incidents located within
the site boundary. The nearest pollution incident, dated 1993 is located approximately 470m to
the south of the site and is reported as Category 3 (Minor).
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Tier 1 Preliminary Contamination Risk

Assessment

7.1 Introduction

7.1.1  This Tier 1 Preliminary Risk Assessment includes the development of a CSM which identifies
the types and locations of potential contaminants (sources), potential receptors and potential
migration/transportation pathway(s). For a pollutant linkage to be identified a connection
between all three elements (source-pathway-receptor) is required.

7.1.2 The methodology adopted by PBA and used in this assessment is defined in Appendix 1 . This
methodology is in general accordance with the EA’s Contaminated Land Report CLR11 (EA,
2004).

7.1.3 The following assessment is based on the information set out in the previous sections and
should not be read independently of the other sections of the report.

7.2 Hazard Identification

7.2.1 The majority of the site area (approximately 90%) ¢  omprises undeveloped land, and
potential sources of contamination are not anticipa ted in these areas.

7.2.2 However, some on-site potential sources of contamination have been identified in localised
parts of the site as a result of the review of the Envirocheck Report, historical plans and site
walkover. Potential sources of contamination have been identified as follows:

On-Site

a. Former, now restored, New Wintles Landfill and City Farm Landfills;
b. Evenlode Farm and New Wintles Farm;

c. Localised areas of fly-tipping and derelict buildings

d. Made Ground of unknown source used in motorbike track area

e. Localised areas of Alluvium, primarily along the northern and eastern site boundaries

7.2.3 Table 7.1 describes details of the kinds of contaminants that may arise as a result of the current
and historical activities that have taken place at the site.

Table 7.1 Possible Contaminants Generated by On-site Activities

Land Use Potential Contaminants Generated

Dependent on composition of fill materials and

Former landfill sites Made Ground. Landfill gas.

Hydrocarbons (i.e. fuels and oil associated with
Farm areas farm machinery maintenance and storage), agro-
chemicals, ash, asbestos, soil gas.

Unknown but potentially hydrocarbons, asbestos,

Made Ground and fly tipped wastes and metals.
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7.3

7.3.1

7.3.2

7.3.3

7.3.4

7.35

7.3.6

Land Use Potential Contaminants Generated

Alluvium Soil gas

Hazard Assessment

Potential Receptors

Five types of receptor (to potential contamination if present and if mobile), are considered
relevant as part of the Hazard Assessment process as discussed below:

= Human health — existing residents and land users, construction workers and potential future
residents and land users could potentially be at risk from the presence of contamination (if
present and mobile)

= Controlled waters comprising:

o Groundwater — Secondary Aquifers including the River Terrace Deposits and Kellaways
Sand Secondary A Aquifers (though the Kellaways Sand may not be an aquifer based
on our experience)

o Surface water — Hanborough Stream and its tributaries, drainage ditches

= Building/services — structural receptors such as concrete foundations and plastic service
pipes

= Property/crops, livestock etc.) — on-site and neighbouring farmland

= Ecological systems —adjacent areas of Priority Habitat, woodland and Green Belt

Potential Pathways

Potential environmental hazards need a pathway connecting the source (if present) to potential
receptors in order to be able to impact upon the receptors. These pathways are capable of
conveying the contaminants. Pathways may be anthropogenic (artificial) or natural.

Anthropogenic pathways are artificial routes capable of conveying contaminants and include
such routes as surface water drains, land drains, permeable backfill materials, poorly
consolidated Made Ground, foundations, and persons disturbing contamination sources in such
a way as to liberate contaminants.

In the case of persons working with contaminated ground (e.g. to lay foundations or install
services) direct contact with the source becomes possible, and pathways such as dermal
contact, inhalation or ingestion require consideration.

The site is shown to be underlain predominantly by undifferentiated deposits of the Oxford Clay
Formation and the West Walton Formation, as well as by the Kellaways Clay Member. The low
permeability of these strata means that the downward and lateral migration of contaminants will
be limited.

The Secondary Aquifers themselves are potential pathways for the lateral migration of
contaminants if surface borne contaminants should reach them. However, the ability of these
strata to transmit groundwater will be governed by the proportion of silts and clays within them.
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7.3.7 Mobile contaminants (if present) may also be transmitted via surface water features including
streams, tributaries of these streams and other on-site ditches.

Assessment of Plausible Pollutant Linkages and Risk Estimation

7.3.8 Ordinarily, the next stage of the hazard assessment is to consider how each individual identified
contaminant source could potentially impact on each individual receptor via the available
identified pathways. This constitutes an assessment of potential pollutant linkages.

7.3.9 Subsequently the significance of each pollutant linkage is estimated by considering the
likelihood that a risk could manifest and the significance of the consequences if a risk were to
manifest. This is termed the ‘risk estimation process’.

7.3.10 A broad approach to risk estimation has been taken in order to classify the risks associated with
large areas of the site. The results of this exercise are presented in Section 7.4 and Figures
4a and 4b.

7.4 Risk Estimation

7.4.1 Allindividual areas of the site have been assigned a degree of risk according to the current and
previous site uses and their potential to generate contamination. As a simple high level
assessment of the whole site, individual areas have been assessed against one of five
geoenvironmental risk categories: very low, low, moderate, high and very high.

7.4.2 Areas of the site which have not undergone significant development have been designated as
Very Low risk areas. The absence of a significant source of contamination in these areas would
indicate a negligible risk to potential receptors. This very low risk area covers 90% of the
site.

7.4.3 Areas where there is only limited evidence of current or historical potentially contaminative
activities (e.g. the former off-road motorbike racing track and farm sites) or where such activities
are not considered likely to be highly contaminative have been designated as Low risk areas.
Contaminants, if present, would not be expected to migrate far from the source area due to the
natural properties of the underlying soils and therefore the risks to neighbouring land, aquifers
etc. would be anticipated to be low. However, potential risks may exist to humans (construction
workers), direct contact with buildings/services and possibly surface water (and associated
ecology) via overland flow.

7.4.4  The areas of landfill within the site, on the basis of the documents reviewed (notably the permits
and surrender documentation for these landfills) pose a risk from a gas generation standpoint
and, to lesser extent, a soil/groundwater contamination standpoint. The surrender addendum
report indicates that both landfills were generating significant landfill gas to the end of monitoring
in 2017, and gas was also recorded in boreholes around the perimeter of the landfills. These
areas are assessed as High risk with respect to landfill gas. Concentrations of contaminants in
soil and groundwater were recorded at generally low levels in the surrender addendum report,
and therefore the landfills are assessed as Low/Moderate risk with respect to soil/groundwater
contamination.

7.4.5 Areas of the site which, on the basis of their historical use would be designated as Low or Very
Low risk, but lie adjacent to landfill sites may be affected by the migration of landfill gas and
leachate beyond the boundaries of the landfills. These areas are shown indicatively on Figure
4b. Typically, an arbitrary distance of 250m is used to define an area around a landfill beyond
which it is considered unlikely that receptors could be affected by landfill emissions. The actual
distance could vary from a few metres to a few hundred metres and would be subject to site
specific ground conditions that would be determined by ground investigation and monitoring.
The landfills are located in sand and gravel, so at this early stage we have assessed them as
permeable to gas flows.
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7.4.6 The landfills are thin (~3-3.5m), so there is a reasonable chance landfill gas will be significantly
vented in a relatively short time. Gas monitoring may therefore reduce the risk from High and,
in addition, reduce the extent of potentially affected areas around the landfills.

7.4.7 The description of the significance of each risk rating is discussed in Table 7.2.

Table 7.2 Significance of Risk Ranking Assigned to Individual Site Areas

Risk Description of Significance

It is unlikely that harm will arise to a designated receptor and there is unlikely to be a

7 Lo (B liability/cost for the owner of the business/land.

It is possible that harm could arise to a designated receptor however, the
consequences are likely to be limited and it is considered unlikely that the issue will
represent a liability/cost for the owner of the business/land.

It is possible that harm could arise to a designated receptor but is unlikely that the
harm will be significant or permanent. Remedial action may be necessary and
\elelE el RIS therefore the issue could arise as a liability/cost for the owner/occupier whilst retained
in the current use. Development/change of use will require further assessment and is
likely to incur additional costs.

Harm is likely to arise to a designated receptor from an identified hazard. Realisation
of the risk is likely to present a substantial liability. Investigation (if not undertaken
already) is required and further consideration needs to be given to the masterplan
and/or design of the buildings and infrastructure in and around the High Risk area.

High Risk
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8 Geotechnical Assessment

8.1 Introduction

8.1.1 A number of geotechnical factors and constraints will need to be considered in the design of
foundations, earthworks, and infrastructure for the civil engineering and building work during
any future development. Large areas of the site are “greenfield” and are unaffected by historical
land uses. Such areas, if considered for development, have a reduced number of factors
needing consideration and all issues are commonly occurring in the south of the UK. The
following sections outline the geotechnical factors that should be taken into account during
future development.

8.1.2 The geology of the area is dominated by the Oxford Clay Formation/West Walton Formation
with smaller areas of Kellaways Sand and Kellaways Clay, typically in the northern and eastern
fringes of the site. Superficial deposits comprise mainly River Terrace Deposits (sand and
gravel) with smaller areas of Alluvium.

8.2 Foundation Conditions
Made Ground

8.2.1 Localised areas of Made Ground are likely to be present on the site associated with historical
land-uses around the farm sites, infilled ponds and ditches and at the motorbike track in Parcel
A.

8.2.2 Made Ground is inherently variable, with possible varying degrees of compressibility.
Consequently, building structures and infrastructure on Made Ground may be at risk from high
total and/or differential settlements. These areas may require deeper foundations or, if the area
of Made Ground is particularly thick, special foundation solutions such as ground improvement
or piled foundations. Suspended slabs are likely.

Landfill

8.2.3 Based on the available data, landfill gas is a major issue in and around the landfills.
Contamination may also be an issue. Investigations, including gas monitoring, are required to
further assess the risks and to assess any remediation and/or design requirements to overcome
the problems. It is imperative to assess these issues further. General guidance is given below
on the assumption that the issues will be resolved.

8.2.4  Currently, there is little available information to indicate the composition and relative density of
the landfill material present and to assess the potential for ongoing settlement of these
materials. It is common for landfill material to be only nominally compacted, and therefore any
development on these areas of the site will be prone to unacceptably large magnitudes of total
and differential settlements under applied loads. As such the use of conventional shallow strip
foundations is not considered feasible in these areas of the site.

8.2.5 To avoid the risk of unacceptably high total and differential settlements, piled foundation bearing
into the Oxford Clay, or deeper strata, may be considered for new buildings. Piles can be
designed using conventional methods but will have to consider the potential for buried
obstructions in the landfills, potential loss of concrete in the surrounding fill, chemical aggression
of the infill material and potential downdrag force (negative friction) on the pile caused by the
settling landfill material.

8.2.6 lItis considered unlikely that the use of piles would create preferential pathways for the migration
of contaminants from the landfills into the underlying strata, particularly as the underlying strata
are generally cohesive. However, the Environment Agency will likely require a piling risk
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assessment to demonstrate that this no significant risk to underlying aquifers. This is a common
requirement on brownfield land undergoing development.

8.2.7 As an alternative to pile foundations, ground improvement techniques may also be considered.
Viable ground improvement techniques will depend on the ground and groundwater conditions
and will require discussion with specialist ground improvement contractors once this information
is ascertained.

8.2.8 ltis likely that any future development on these landfills, and possibly in the “landfill fringes”, will
require the inclusion of gas protection measures in the foundation and ground floor design. The
level of gas protection required will depend on the gassing regime, the determined
Characteristic Situation (CS) and the building type in accordance with BS 8485 (2015). For a
private domestic property, the required gas protection measures may include active sub floor
dispersal layers and a gas resistant membrane, the installation of which would need to be
independently verified.

8.2.9 Further ground investigation and monitoring is recommended to confirm the CS for the landfill
and “landfill fringe” areas. The monitoring period should be enough to cover “worst-case”
atmospheric conditions i.e. falling/low atmospheric pressure.

Superficial Deposits

8.2.10 Alluvium The stratum is present only as thin ribbons of ground along watercourses and within
limited areas in the south-western corner, and eastern boundary of the site, so its presence is
unlikely to be a major constraint . In these ground conditions, conventional shallow
foundations for low rise housing will need to be taken down into the ‘solid’ formation below. This
may require deep strip footings, ground treatment or piling systems.

8.2.11 River Terrace Deposits The stratum is primarily located within Parcel B and has historically
been extracted in the areas later used as landfill. Depending on the thickness of material
present, shallow strip or pad footings may be adopted for low-rise structures. Groundwater may
be high in some of the Terrace Deposits.

8.2.12 At the edges of these deposits it will be necessary to locally deepen or reinforce shallow
foundations for proposed buildings such that the foundations do not span across the edge of
the River Terrace Deposits which may lead to differential settlements across the building.

Bedrock Geology

8.2.13 Traditional shallow spread or strip foundations are likely to be suitable for low rise housing and
some commercial developments on the solid geology at the site. Clay formations are susceptible
to weathering and softening, particularly if left exposed, which could affect the allowable bearing
pressure and, consequently the depth of weathering and foundation design parameters should
be established on a site-specific basis. The Kellaways Sands are particularly prone to softening
when exposed.

8.2.14 Notwithstanding the above, away from trees and significant shrubs, shallow foundations are
likely for low rise residential housing.

8.2.15 Where any new structures are proposed, the potential for using ground bearing floor slabs at
the site will be dependent on ground conditions, final development levels and the proximity of
individual plots to existing and proposed boundary tree and hedgerow.

8.2.16 Current National House Building Council (NHBC) Standards require suspended forms of ground
floor slab to be adopted where the depth of subfloor fill exceeds 600mm. In addition, where
dwellings (or garages) are sited where heave can occur within the area bounded by the
foundations a suspended form of ground floor slab construction is also required with provision
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of a minimum (potentially 300mm) sub-floor void; which will necessitate use of precast concrete
(or timber) forms of ground floor slab construction.

8.3  Shrinkage and Swelling of Clay Soils

8.3.1 The anticipated presence of deposits of the Oxford Clay/West Walton Formations and
Kellaways Clay Member will classify the areas of the site underlain by these strata as ‘Clay Soil’
areas. All clay soils are to a varying degree susceptible to shrinkage and swelling due to both
seasonal effects and due to the effect of trees and other vegetation. Standard geotechnical
classification tests are likely to classify the Oxford Clay/West Walton Formation as a clay soil of
medium or high volume change potential in accordance with the NHBC's published Technical
Standards (NHBC, 2019).

8.3.2 The presence of mature trees and hedgerows around the site will give rise to a local high risk
of potential ground movement associated with tree-root induced variations in moisture content
on shrinkable/ swelling ground in these areas. Design and construction protocols to manage
risk of shrinkage/ swelling movements on clay soil sites are well established and detailed (for
instance) by the NHBC, together with published guidelines produced by the Building Research
Establishment. Adherence to these published Technical Standards and other published
guidelines, for example foundation and slab design, including guidelines on new proposed
landscape plantings, should mitigate the potential increased risk to development as result of the
clay soil classification of the site.

8.4 Roads

8.4.1 Roads constructed in areas where natural soft materials are present at formation level, may
require capping layers, or alternatively stabilisation with lime or cement to minimise consumption
of granular resources subject to environmental acceptability. Soft materials are likely in low lying
areas or areas of Alluvium and, if practicable, these areas should be avoided. Roads over areas
of Made Ground and landfills will require investigation prior to construction to determine the
nature and thickness of the fill material and its properties, and mitigating measures designed
accordingly. The landfills, in particular, may still be settling so any superimposed roads, drains
or utilities will also settle unless the ground is stabilised.

8.5 Other Infrastructure

8.5.1 Car parks, drainage and utility infrastructure in deep and variable landfill materials may be at
risk of damage from differential settlement or lateral ground movements as the ground is loaded
or disturbed by construction activity. The landfill is fairly thin at around 3.0-3.5m so dynamic
compaction or similar can be considered to reduce settlements. Alternatively, foul and surface
water drainage could be routed to avoid areas of landfill wherever practicable. Where it is not
practicable, car parks, sewers and utility infrastructure, in areas of landfill should be limited.

8.6 General Excavations

8.6.1 Excavations in natural ground, such as for services, should not present any significant problems
specific to the site area. Within areas underlain at the surface by clay soils any groundwater
inflows are likely to be slight and easily controlled. Excavations within the River Terrace
Deposits may encounter groundwater inflows at a shallow depth and in this situation
groundwater control measures (including screening to avoid the removal of fines) may be
required, subject to further groundwater monitoring.

8.6.2 Excavations will require side support wherever entry is required and in soft or loose material
side support should also be provided wherever there is a risk of collapse.
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8.6.3 The gas and contamination risk needs further investigation and consideration for the landfills
before excavation should be considered.. Sub-surface obstructions may be present in the landfill
areas and would require breaking out.

8.7  Aggressive Ground Conditions

8.7.1 The Oxford Clay is known to contain sulphate minerals which in the presence of groundwater
and air can give rise to aggressive conditions for buried concrete i.e. the production of chemical
agents that are destructive to buried concrete. This is normal in these materials and should be
considered further in the ground investigation.

8.7.2 Contamination issues need further investigation and consideration in the Made Ground and
landfills to assess sulphate issues.

8.8 Infiltration Drainage

8.8.1 The Oxford Clay/West Walton Formation and the Kellaways Clay Member are likely to be of
very low permeability so there is likely to be minimal scope for the use of infiltration drainage for
the attenuation of runoff from buildings and paved areas in areas underlain by these strata.

8.8.2 The permeability of the River Terrace Deposits will be controlled by the percentage of fine
materials (silts and clays) within this stratum, and is likely to be moderate, providing some
potential for infiltration drainage subject to site-specific investigation, testing and groundwater
monitoring.

8.8.3 The Kellaways Sand is also unlikely to be used for infiltration subject to further testing and
evaluation.

8.8.4 Surface water systems should be designed in accordance with the principles of sustainable
drainage, SuDS.

8.9 Re-use of Materials

8.9.1 A sustainable approach to the design and construction of new developments is to re-use
materials where practicable. This may include the use of materials that would normally be
considered unsuitable or marginally suitable. The River Terrace Deposits are likely to be
suitable for most applications although moisture conditioning may be required to achieve
optimum conditions for some applications.

8.9.2 The reuse of the Oxford Clay is also possible subject to design considerations.

8.9.3 The reuse of Made Ground, landfill and Alluvium is unlikely.
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9 Mineral (Sand and Gravel) Resources & Waste

Management

9.1 Introduction

9.1.1 This section presents the findings of a desk study review of available information relating
primarily to historical mineral activities and current mineral planning policy for the site and
immediate surrounding areas.

9.2 Past Extraction in the Site Area

9.2.1 Review of the historical maps has identified that part of the site (most of Parcel C), and local
areas neighbouring the site to the east and north, have been worked for sand and gravel in the
past. Mineral extraction on and off site has been focussed on the Second Terrace of the River
Terrace Deposits. From BGS geological mapping and mineral mapping presented in Mineral
Assessment Report 28 (IGS, 1977), the Second Terrace forms a “finger”, approximately 350 m
wide, running broadly north-south through the eastern portion of the site and broadens out to
the north and south of the site boundary.

9.2.2 The Second Terrace deposit on-site is bordered on both sides by the underlying Oxford Clay,
and locally the Kellaways Beds, and it is evident from available historical mineral prospecting
boreholes that the mineral deposit feathers out quickly towards the western edge, and probably
the eastern edge as well although there are fewer available historical borehole records to
confirm this in these areas. The maximum thickness of the mineral deposit is thought to be
around 3.0 — 3.5 m based on information from historical borehole records and more recent
landfill monitoring boreholes, with the mineral having been completely worked out to the top of
the underlying Oxford Clay. The grading characteristics of the sand and gravel deposit in the
Second Terrace presented in the Mineral Assessment Report indicates that the composition of
the deposit is typically a “clayey gravel”.

9.2.3 It does not appear from the historical maps that the Second Terrace has been worked to the
north and south of Parcel C. City Farm, a well-established farmstead present since at least the
earliest historical Ordnance Survey maps, is present to the north which probably precluded
mineral extraction in this area. It is possible that the limited thickness and clayey nature of the
deposit did not make mineral extraction viable to extend the quarry workings further south.

9.3  Oxfordshire County Council Minerals and Waste L  ocal Plan

9.3.1 Oxfordshire County Council adopted their Minerals and Waste Plan (OMWLP) Part 1 - Core
Strategy in September 2017. This plan contains policies relevant to the site and the surrounding
area.

Minerals Safeguarding & Mineral Consultation

9.3.2 An extract of the OMWLP Policy Map is presented below showing the approximate site
boundary as a red dotted line on the Figure 9.1 overleaf. The eastern portion of the site lies in
a mineral safeguarding area (brown hashed area) and mineral consultation area (brown line
with triangles) for sand and gravel mineral deposits in the River Terrace Deposits (the dotted
area).

9.3.3 A mineral safeguarding area is an area defined by the Mineral Planning Authority (Oxfordshire
County Council) to identify areas of potential mineral resource (in this case sand and gravel) so
that these resources are not sterilised by non-mineral development. However, the designation
of a mineral safeguarding area does not presume that the resource will be worked. Mineral
Consultation Areas are identified by the Mineral Planning Authority based on the mineral
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safeguarding area and include land within 250 m of the boundary of the mineral safeguarding
area. The Mineral Planning Authority specifies the type of application for non-mineral related
development on which the relevant district council (in this case WODC) must consult them within
these areas.

9.3.4 The mineral safeguarding area that covers part of the site has been broadly defined by the
Mineral Planning Authority according to the presence of sharp sand and gravel deposits in the
main river valley, in this case the Evenlode Valley, and continues towards the river beyond the
eastern site boundary, north of the site boundary to Church Hanborough and south-east of the
site boundary, to the east of Eynsham, to the River Thames.

9.3.5 Policy M8 of the OMWLP requires that “Mineral Resources in the Mineral Safeguarding Areas
shown on the Policies Map are safeguarded for possible future use”. Within this policy
“Development that would prevent or otherwise hinder the possible future working of the mineral
will not be permitted unless it can be shown that:

0 The site has been allocated for development in an adopted local plan or neighbourhood
plan; or

o The need for the development outweighs the economic and sustainability
considerations relating to the mineral resource; or

0 The mineral will be extracted prior to the development taking place.

Figure 9.1 Mineral Policy Designations for the Site Area
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9.3.6 Based on the available mineral prospecting boreholes from City Farm, an average thickness of
mineral within the Second Terrace has been estimated as 1.6m. The total pre-extraction area
of mineral deposit (Second Terrace) mapped within the site boundary (including those areas at
New Wintles Farm) is approximately 40 ha. It is estimated that approximately 42 per cent of this
mineral deposit (17 ha) has been extracted at City Farm and New Wintles Farm including
peripheral margins. Thus, the remaining 58 per cent (approximately 23 ha) located within the
site boundary north and south of these areas, has not currently been extracted. Therefore, the
estimated mineral yield is approximately 0.65 million tonnes based on an assumed density of
the mineral of 1.8 tonnes per cubic metre. This total does not allow for any buffer or exclusion
zones around City Farm, the existing landfills and site boundaries.

Safeguarded Waste Management Sites

9.3.7 The aggregate recycling facility at New Wintles Farm, located outside the site boundary but
enclosed by the site, is a safeguarded waste management site under Policy W11 of the
OMWLP.

Mineral Site Allocations

9.3.8 Part 2 of the OMWLP, Site Allocations (Sites Plan), is currently in consultation and is not
timetabled for adoption until November 2020. The main purpose of the Sites Plan is to allocate
sites for minerals and waste development. Nominated sites, i.e. those sites that have been put
forward for development by a mineral operator or landowner, were included in the Part 2 Site
Allocations — Issues & Options Consultation document in August 2018. There are no nominated
sites within the site boundary.

9.3.9 The ‘Lower Road, Church Hanborough' site (reference SG-08) borders the site to the north and
to the east (on the opposite side of Lower Road) and the ‘Land between Eynsham & Cassington’
site (reference SG-20) borders the site to the south-east (on the opposite side of Lower Road)
(see Figure 1). These nominated sites will be assessed under the County Council's Site
Assessment Methodology to select those sites preferred for development.

9.3.10 There is little available information on the mineral reserves at these neighbouring nominated
sites. Mineral prospecting boreholes carried out as part of the Mineral Assessment Report (IGS,
1977), indicate that the thickness of mineral (Second Terrace) at New Barn, approximately 600
m north-east of the Site and located within the SG-08 boundary, is 1.1 m and is recorded as
“very clayey gravel” overlying Cornbrash. In a more distant borehole, approximately 1.5 km
north-east of the Site, also in the SG-08 boundary, the thickness of mineral (First Terrace) is
reported as 3.0 m and recorded as “gravel”. Another borehole located approximately 700 m east
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of the site boundary, within the SG-20 boundary, records a mineral thickness (First Terrace) of
4.0 m and recorded as “gravel” (IGS, 1977).

9.3.11 Inthe site allocations consultation document, SG-08 is reported as having an estimated mineral
yield of 2.5 million tonnes over a site area of 210 hectares (average 0.7 m thick) and SG-20 is
reported as having an estimated mineral yield of 1.5 million tonnes (average 2.3m thick) over a
site area of 37 hectares. Average thicknesses are given in parentheses based on an assumed
density of the mineral of 1.8 tonnes per cubic metre.

9.4  West Oxfordshire District Council Local Plan

9.4.1 West Oxfordshire District Council adopted their Local Plan in September 2018. This plan sets
out the overall planning framework for the District from 2011 to 2031.

9.4.2 Within this plan the site is allocated, under Policy EW1, for a residential led development of
approximately 2,200 homes and is named Oxfordshire Cotswolds Garden Village Strategic
Location for Growth.

9.4.3 Policy EW1 (qg) indicates that the development of the site “..will need to adopt appropriate
measures to safeguard and take account of the operational requirements of the existing
aggregate recycling facility and also safeguard sand and gravel deposits where appropriate
having regard to the policies of the Minerals and Waste Local Plan.”

9.5 Conclusion

9.5.1 The eastern section of the site lies within a mineral safeguarding area due to the designation of
sand and gravel resources in the River Terrace Deposits present on-site. The allocation of the
site for housing development in WODC's Local Plan would meet criteria for non-mineral
development within the mineral safeguarding area as per Policy M8 of the Oxfordshire Minerals
and Waste Local Plan, although this is not mirrored in Local Plan Policy EW1 where it indicates
that mineral safeguarding should be considered.

9.5.2 Notwithstanding the above, there are no nominated sites for mineral extraction located in the
site boundary. Approximately 42% of the mineral area has already been worked out and the
viability of mineral development of the remaining areas is considered to be low due to existing
overlying development (City Farm) and the quality and thickness of the mineral reserve itself
(generally described as “clayey”). It is evident from the neighbouring nominated sites, that
nowadays mineral development is considered more viable in areas where there is a significant
area underlain by a potential reserve (i.e. SG-08) and/or where the mineral thickness is
significant (i.e. SG-20). Compared to these nominated sites, the remaining mineral reserve
within the site is relatively small, disconnected, of variable thickness and of a low quality and
does not have the lateral continuity to maintain any future expansion of mineral extraction
activities, often a requirement for a mineral operator in order to invest in mineral extraction.

9.5.3 Onthe basis of the above, we consider that the remaining deposits do not represent a significant
mineral resource and development should not be constrained by the mineral safeguarding
designation. It is recommended that discussions are held with Oxfordshire County Council to
agree that the mineral resource in this location is not significant at a County wide level and
development at this location would be appropriate.
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Summary and Development Considerations

10.1 Summary of Ground Conditions

10.1.1 Overall, the geology is benign though the landfills in particular are an issue as well as the mineral
safeguarding designation.

10.1.2 The site is situated primarily on undifferentiated clay deposits of the Oxford Clay Formation and
the West Walton Formation. In the northern and eastern areas, the underlying Kellaways Sand
and Kellaways Clay Members are present at surface or underlie Superficial Deposits. River
Terrace Deposits (sand and gravel) are present in the eastern area of the site and Alluvium is
mapped along the northern, eastern and part of the south-western site boundaries related to
nearby watercourses.

10.1.3 The history of the site is predominantly agricultural with two farms located within the site
boundary and further farms immediately adjacent. Former historical land-uses within the site
include localised mineral extraction (sand and gravel) in the eastern area. These quarries have
subsequently been restored by landfilling to agricultural use.

10.1.4 The site is situated in a relatively low sensitivity geoenvironmental setting for the following
reasons:

= The majority of the site (approximately 90%) is agricultural land and has not been used
historically.

= The solid geology underlying the site is mainly low permeability Oxford Clay Formation,
West Walton Formation and Kellaways Clay Member — unproductive strata with respect to
groundwater.

= There are no groundwater abstractions within the site boundary.

m  There are no SPZs overlapping the site.

m  The Secondary Aquifers present beneath the Site are likely to be of limited thickness,
limited lateral extent, and have in part already been extracted.

= The site is not located within close proximity of designated environmental receptors such
as Ramsar sites or Special Protection Areas (SPAS).

10.2 Geoenvironmental Conditions
Natural Geoenvironmental Conditions

10.2.1 The site is largely ‘greenfield’ land and these areas of the site are considered relatively low risk
with respect to potentially significant geoenvironmental constraints. However, natural
geoenvironmental hazards may be present which can place constraints on the development.
Local soil gas may occur in the Alluvium in the northern strip adjacent to the tributary of the
Hanborough Stream and Hanborough Stream itself.

Anthropogenic Geoenvironmental Conditions

10.2.2 Potential anthropogenic sources of contamination have been identified from uses of some areas
of the site including farms, landfills and the motorbike racing track.

10.2.3 As aresult of the preliminary Tier 1 Risk Assessment undertaken, the site has been divided into
areas of Moderate/High, Low and Very Low geoenvironmental risk. The majority of the site
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area comprises open greenfield land and is consider ed to be of Very Low
geoenvironmental risk.

10.2.4 Selected areas of the site are considered Low, Low/Moderate and High risk as there is the
potential for some soil contamination and/or the conditions for soil gas and landfill gas
generation to be present at these locations. The degree to which any potential soil/gas
contamination present becomes a development constraint will depend on the nature and extent
of the contamination and the nature of the proposed development.

Geoenvironmental Opportunities

10.2.5 As part of the planning process for the future development of the site, potential sources of
contamination lying within the site boundary will need to be investigated, risk assessed and, if
necessary, remediated. This process will bring derelict land back into beneficial use and will
lead to an improvement in geoenvironmental conditions and a reduction in the
geoenvironmental risk for the site overall.

10.3 Geotechnical Conditions

10.3.1 PBA's geotechnical appraisal has identified that th e bedrock geology covering the vast
majority of the site area will be suitable for use as a founding stratum.

10.3.2 Where any cut is required to form suitable development platforms for buildings or infrastructure,
these cut materials are likely to be suitable for an engineering reuse within the development
area, except for the landfills, Made Ground and Alluvium.

10.3.3 The geotechnical appraisal has also identified the potential for the following issues at certain
areas of the site;

= The localised presence of Made Ground with variable physical properties;

= The presence of landfill sites with possible unstable ground conditions, ongoing settlement
issues, buried obstructions, potentially aggressive ground conditions with respect to buried
concrete and landfill gas generation;

®  The possible presence of naturally elevated sulphate in the Oxford Clay, which is likely to
be within ‘normal’ levels for marine clays;

= The potential for soil heave associated with the felling of trees and removal of hedgerows
in areas underlain by clay soils. This is also ‘normal’ for these types of clay.

10.4 Masterplanning and Development

10.4.1 Based on the available, limited, data, the landfills in Parcel C are of concern in terms primarily
of landfill gas, and to a lesser extent contamination. Further investigation is required to assess
the actual risk of these aspects to the proposed development. Landfill gases are likely to decline
with distance from the landfill boundaries and with time as the landfills are relatively thin and
hence there is a limited source/reservoir.

10.4.2 General guidance is given below for the development prior to the investigation taking place.

10.4.3 The geoenvironmental and geotechnical conditions discussed above may have implications on
the site layout and land usage of a future development. The potential levels of remediation and
engineering required for high sensitivity land-uses such as residential use with private gardens
and schools on selected (brownfield) areas of the site (particularly the landfills) are likely to be
greater than those required for less sensitive land-uses, such as commercial end uses or public
open space. Therefore, to reduce development costs it would likely be beneficial to locate more

J:\39289 Land North of Eynsham\GEO\05 Reports
etc\Text\Phase 1 Ground Condition Assessment
r0_OCGV.docx



Phase 1 Ground Condition Assessment M pow, @ Stantec
Oxfordshire Cotswold Garden Village, Eynsham peterorett

sensitive residential elements of the development on greenfield areas of the site and use the
brownfield areas for less sensitive land uses such as commercial or open spaces.

10.4.4 Foundation solutions for buildings which will lie either wholly or partly on filled ground are likely
to be more complex and therefore more expensive than those which lie on greenfield land
parcels. As such, it may be more cost effective to locate structures particularly sensitive to
settlement in the greenfield land parcels and those structures which are able to tolerate larger
movements in the brownfield areas. It may be necessary to route infrastructure, such as main
drainage or major highways, to avoid areas of deep compressible or contaminated infill,
particularly the landfills.

10.4.5 The construction programme could be delayed when developing over brownfield areas if buried
obstructions or unexpected hotspots of gross contamination are encountered. Foundation costs
could be higher than anticipated where particularly weak ground is encountered or deep Made
Ground (e.g. the landfills) with highly variable geotechnical properties.

10.4.6 Ground investigation work is required to inform the design response and to consider potential
risk and cost implications whilst making best use of the available land.

10.4.7 The proximity of neighbouring nominated mineral sites may represent a constraint in terms of
extending development right up to the adjacent boundaries within the site, should these
nominated sites be allocated and come forward for mineral development. Areas to the east of
the site will have Lower Road as a buffer to any adjoining mineral development and the location
of Hanborough Stream along the northern site boundary will also necessitate a break in gravel
extraction in this area anyway. From recent experience, the width of a potential buffer zone
required during operation can be negotiated with the Oxfordshire County Council/mineral
operator such that the buffer zone is divided equally between the development site and the
neighbouring mineral site.

10.4.8 The neighbouring aggregate recycling facility is a safeguarded waste management site and
therefore may be in operation long-term. Development (particularly residential) around this
facility may not be desirable due to the potential for noise, dust and visual impacts and should
also be considered in masterplanning.

10.5 Intrusive Investigation

10.5.1 As with any proposed development of this size, an intrusive investigation will be required in the
future as part of the planning process. The timing of the investigation will depend upon the
Client’s overall development strategy and/or the opinion of the Local Authorities involved. The
purpose of the investigation would be to clarify the anticipated ground conditions and refine the
Conceptual Site Model for the site. This investigation should focus on areas of particularly
uncertain ground conditions, i.e. landfill areas and farms, although baseline conditions within
the ‘greenfield’ areas will also need to be determined.

10.5.2 We recommend that the landfills are investigated and monitored soon to further assess the
landfill gas, contamination and content (bricks, concrete, soil etc.). Monitoring of landfill gas in
particular should continue for at least 6 months to establish, inter alia, if the gas levels are
decaying with time (ideally to below key threshold levels). The landfill fringes should also be
investigated to determine the extent of landfill gas migration from the landfill area.

10.5.3 The primary objective of this work is to assess the real risk from the gas and contamination,
any (likely) risk decrease with time and any remediation which may be required to improve the
situation to enhance development opportunities and overall land values. A ground investigation
strategy will be prepared under separate cover for agreement with the Client.
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11 Essential Guidance for Report Readers

This report has been prepared within an agreed timeframe and to an agreed budget that will necessarily
apply some constraints on its content and usage. The remarks below are presented to assist the reader
in understanding the context of this report and any general limitations or constraints. If there are any
specific limitations and constraints they are described in the report text.

The opinions and recommendations expressed in this report are based on statute, guidance, and best
practice current at the time of its publication. Peter Brett Associates LLP (PBA) does not accept any
liability whatsoever for the consequences of any future legislative changes or the release of subsequent
guidance documentation, etc. Such changes may render some of the opinions and advice in this report
inappropriate or incorrect and the report should be returned to us and reassessed if required for re-use
after one year from date of publication. Following delivery of the report PBA has no obligation to advise
the Client or any other party of such changes or their repercussions.

Some of the conclusions in this report may be based on third party data. No guarantee can be given for
the accuracy or completeness of any of the third party data used. Historical maps and aerial
photographs provide a “snap shot” in time about conditions or activities at the site and cannot be relied
upon as indicators of any events or activities that may have taken place at other times.

The conclusions and recommendations made in this report and the opinions expressed are based on
the information reviewed and/or the ground conditions encountered in exploratory holes and the results
of any field or laboratory testing undertaken. There may be ground conditions at the site that have not
been disclosed by the information reviewed or by the investigative work undertaken. Such undisclosed
conditions cannot be taken into account in any analysis and reporting.

This report has been written for the sole use of the Client stated at the front of the report in relation to a
specific development or scheme. The conclusions and recommendations presented herein are only
relevant to the scheme or the phase of project under consideration. This report shall not be relied upon
or transferred to any other party without the express written authorisation of PBA. Any such party relies
upon the report at its own risk.

The interpretation carried out in this report is based on scientific and engineering appraisal carried out
by suitably experienced and qualified technical consultants based on the scope of our engagement. We
have not taken into account the perceptions of, for example, banks, insurers, other funders, lay people,
etc, unless the report has been prepared specifically for that purpose. Advice from other specialists may
be required such as the legal, planning and architecture professions, whether specifically recommended
in our report or not.

Public or legal consultations or enquiries, or consultation with any Regulatory Bodies (such as the
Environment Agency, Natural England or Local Authority) have taken place only as part of this work
where specifically stated.
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- Northmoor Sand and Gravel Member (First Terrace)

- Summertown-Radley Sand and Gravel Member (Second Terrace)

- Wolvercote Sand and Gravel Member (Third Terrace)

- Hanborough Gravel Member (Fourth Terrace)
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I:l Approximate Site Boundary

Bedrock Geology

- Kellaways Clay Member

KLS Kellaways Sand Member

- Oxford Clay Formation and West WaltonFormation
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