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Executive Summary

Item Description
Client Goodman Ltd and Kier Property
Site Name: Peartree Northern Gateway, Oxford.
Nearest Postcode: OX2 8JP.
Grid Reference: SP 494 104
Size: Approximately 81 acres (33 hectares)
Objective The objective of this preliminary hydrogeological review is to assess potential direct

and indirect effects of the proposed development on the adjacent designated areas
such as the Site of Local Importance for Nature Conservation (SLINC) and Special
Areas of Conservation (SAC) in line with the requirements of the Oxford Core
Strategy 2026 and Matter 8 of the Oxford Core Strategy Hearing Agenda.

Scope of Study

This study comprises a review of readily available information in the public domain,
relevant records held by PBA, a site walkover and discussions with relevant
authorities.

Proposed
Development

The site is to be developed for the proposed development of Northern Gateway as
described in the Oxford 2026 Core Strategy Proposal Submission Document.

Site Description

The site is located between North Oxford, Wolvercote and the Peartree roundabout
junction. The site consists mainly of greenfield land for agricultural use and
commercial uses as outlined below. The topography of the site generally falls
towards the valley of the River Thames and the sites of nature conservation in the
valley, typically meadow habitats.

Land Use

On-site current: The site comprises: (a) Peartree Park and Ride site, (b) Oxford
Peartree Park and Rest area adjacent to the A34 with petrol station, food outlets
and hotels, (c) BMW car and motorbike showroom with petrol station, (d) Oxford
Hotel, () TRAX — go-kart / dirt bike business and workshop, (f) Telephone repeater
station, (g) residential areas and (g) Greenfield land in agricultural use.

On-site historic: Red Barn Farm (1887 — 1992), Manor Farm (1887 — 1969),
garage, residential area, Oxford Lodge and telephone repeater station.

Off-site current: Residential properties, Special Areas of Conservation (SAC), Site
of Local Importance for Nature Conservation (SLINC), canals and railway tracks.
Off-site historic: Brick work yard and kiln with clay pit (1887 — 1969), cemetery
(1900 — 1992), residential area.

Geoenvironmental
Setting

Geology: Oxford Clay on majority of the site with Terrace Deposits on the
southeast edge of the site, and a narrow band of Alluvium along the southwest
edge.

Hydrogeology and Groundwater Vulnerability: Majority of the site is situated over a
non-aquifer. The southeastern part of the site lies over a minor aquifer and the
southwest edge may lie over a minor aquifer.

Hydrology: The Oxford canal that runs almost parallel to the southern boundary of
the site is hydrologically connected to the River Thames some 1.5km to the south.
Linkside Lake is situated 40m east of the site boundary.
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Preliminary
Hydrogeological
Review

Development over or within the impermeable Oxford Clay layer that directly
underlies most of the site is unlikely to significantly impact the hydrogeological and
groundwater regime and its surrounding areas, including nature conservation sites.
Importance should be given to ensure the surface water drainage strategy and
pollution prevention measures are implemented to maintain the volume and quality
of surface water run-off towards the nature conservation areas.

Conclusions

The findings of the desk study supports the conclusion in the Oxford Core Strategy
Habitat Regulation Assessment which states that the proposed development at
Peartree is unlikely to have significant hydrogeological impacts on the Oxford
Meadows SAC, SLINC or other nature conservation site.

The September 2008 version of the HRA appears to misinterpret the geology and
hydrogeology of the site, and consequently the conclusions and concerns raised by
EN and BBOWT about the effect of the development on the Oxford Meadow SAC
are wrongly founded.
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1 Introduction

1.1 Background

Peter Brett Associates LLP (PBA) has been instructed by Goodman Ltd and Kier Property (the Client)
to carry out a preliminary hydrogeological review of a 33 hectares site to the south and east of the
Peartree Interchange at North Oxford. This is in connection with the concerns raised by the City
Council regarding the potential direct and indirect effects on the hydrogeology of several designated
ecological conservation areas adjacent to the site where the development of the Northern Gateway is
proposed.

This review presents the findings of a desk study, a site walkover and discussions with relevant
authorities. Readily available information in the public domain and records held by PBA have been
reviewed and a site reconnaissance undertaken in order to identify the likely ground, groundwater and
surface water conditions on the site and in the surrounding area.

1.2 Objectives

The objective of this preliminary hydrogeological review is to assess potential direct and indirect
effects of the proposed development at Northern Gateway on any nearby nature conservation sites.
This is in line with the requirements of the Oxford Core Strategy 2026, which states that development
should avoid direct and indirect hydrogeological impacts on the designated areas.

This review is also intended to address the concerns about the Oxford Meadows designated site as
raised in Matter 8 of the Oxford Core Strategy Hearing Agenda.

However, it should be noted that this assessment is a preliminary hydrogeological review and does not
purport to be a contaminated land risk assessment or an ecological, flood risk or archaeological
survey.

1.3 Site location and description

The site is located on the northern edge of Oxford, between North Oxford, Wolvercote and the
Peartree Roundabout junction. The site is centred at approximate National Grid Reference
SP 494 104. The site is situated immediately east of the A34 and is bisected by the A44 in the
northwest-southeast direction and the A40 in the east-west direction. The site covers an approximate
area of 33 hectares.

There is open farmland extending to the north and west of the site. There are park and rest stops
adjacent to the A34, a park and ride site and a dirt bike / go cart business at the northern end of the
site. Residential dwellings, a petrol station, BMW dealership, telephone repeater station and Oxford
Hotel occupy the southeastern corner of the site. The remainder, and larger part of the site area is set
aside agricultural land, mainly grass.

The sites of nature conservation are concentrated mainly towards the south of the site with an
exception of the Linkside Lake SLINC which is located just beyond the eastern boundary. The
topography of the site generally falls towards the edge of the alluvial floodplain of the River Thames at
the southwest edge of the site.

A site location plan is appended as Figure 1.
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14 Scope of Works

PBA has undertaken the work in general accordance with the scope of works detailed in our offer letter
dated 22 May 2009, a copy of which is presented in Appendix 1.

This includes review of the following information:
=  Maps
= Strategy documents
=  PBAreports
= Habitat Regulation Assessment
= Historic borehole records from BGS and Thames Water

= Discussions with Natural England, BBOWT etc.

15 Proposed Development

The draft Masterplanning Baseline Report (28 April 2009) prepared by LDA Design states that the site
is to be developed for the proposed Northern Gateway, which will provide a “modern employment led
site with supporting infrastructure and complementary amenities”. The proposal of the Northern
Gateway is outlined in the Oxford 2026 Core Strategy Proposed Submission Document.

1.6 Previous Studies and Site Walkover
PBA maintains a library of some 4500 geotechnical, geoenvironmental and hydrogeological reports
from across the UK. A search of this report library has confirmed that previous studies have been
conducted on and around the site and the resulting reports were reviewed during this study, including:
= Desk Study and Ground Investigation Report at Lower Wolvercote, Oxford (1998)
= Geotechnical Report for Peartree Interchange A34/A44 Crossing, Oxford (2004)
A site walkover was undertaken on the 8" June 2009, although access to privately owned land was

not possible. The findings of the site walkover are presented within the current site layout plan in
Figure 2.
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2 Geoenvironmental Settings and Land Uses

2.1 Geology and Ground Conditions

The BGS Geological Map (BGS, 1982) indicates the solid geology at the site to comprise Oxford Clay
with no superficial deposits covering most of the site. The Oxford Clay is estimated to be about 30 to
40m thick below the site. The map indicates that a small area of superficial 3" Terrace Deposits are
present overlying the Oxford Clay along the southeastern edge of the site.

Superficial deposits mapped as Alluvium are shown along and beyond the southwest edge of the site,
but the mapping shows the Alluvium to encroach on the site by perhaps not more than 10 or 20m
along its southwest boundary. The Alluvium continues throughout the valley of River Thames beyond
the southwest and south sides of the site.

The published geology corresponds with the BGS and Thames Water borehole records including logs
extracted from the PBA report library database. The BGS logs generally show that the Oxford Clay is
overlain with 0.25m of topsoil and a further 0.5m of head deposits followed by Oxford Clay. The
highest recorded groundwater level was at 7.10m below ground level (approximately 60.5m AOD).

Towards the south and southwestern side of the site, the Thames Water borehole logs (Reference
1377/39, 1377/40 and 1377/41) indicate the presence of Alluvium (clay) over Flood Plain Terrace
Deposits (sand and gravels) overlying the Oxford Clay. Both the Alluvium and Terrace Deposits are
approximately 2m thick. The groundwater level recorded in this part of the site is about 0.6m to 1.2m
bal.

An extract of the geological map and the borehole location plan for the area is presented as Figures 3
and 4, respectively with selected borehole records included as Appendix 2.

2.2 Hydrogeology and Groundwater Aquifer Vulnerability

The published Hydrogeological Map (NRA, 1995) shows the site to be unimportant in terms of major
aquifer resources. The Terrace Deposits at the southeastern corner of the site form a discrete minor
aquifer of local importance. The underlying Oxford Clay forms a non-aquifer of very low permeability.

The Alluvium along the southwest boundary of the site and beyond is shown to be a minor aquifer with
high leaching potential.

The Groundwater Vulnerability Map (NRA, 1978) identifies Peartree as a site over Oxford Clay whose
main hydrogeological significance is to confine the Corallian aquifers. There is fluvial sand and gravel
at the southeastern part of the site. Where such formations overlie impermeable clays, they form
discrete localised minor aquifers.

2.3 Hydrology

The nearest natural watercourse is the River Thames, which lies approximately 1.5km to the
southwest of the site. The Oxford Canal, which runs less than 10m parallel to the site southern
boundary, is hydrologically connected to the River Thames some 1.5km southwest of the site.

The Linkside Lake is located just beyond the eastern boundary of the site whereas the River Cherwell
runs at a distance of 1.8km east of the site in a north-south direction.
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2.4 Ecology and Site Designations

A summary of the sites of nature conservation that may be impacted by the development on Peartree
site is listed below:

No. | Designated Site Habitat Description Distance from site (m)
Linkside Lake SLINC No information available Approx. 40m east of the site
Oxford Meadow SAC and |Lowland hay meadow supporting the Approx. 30m southeast of the
Port Meadow SSSI creeping marshwort and grassland habitat. | site

3. | Canalside Meadow / Wet meadow and sedge-dominated fen. Approx. 10m south of the
Oxford Canal Marsh CWS /| Important for birds. site.

SLINC

4. | Godstow Abbey Meadow | Unimproved meadow with nationally rare Approx. 40m south of the
SLINC birthwort and birds including the snipe, jack | site. (over the canal and

shipe and water rail. railway tracks)

SLINC Site of Local Importance to Nature Conservation
SAC Special Areas of Conservation

SSSI Sites of Special Scientific Interest

CWS County Wildlife Site

A telephone conversation was held with Mr. George Gittins of Natural England (NE) and Mr. Matthew
Jackson of the Berkshire, Buckinghamshire and Oxfordshire Wildlife Trust (BBOWT). Both of them
suggested that hydrogeological changes (rise or fall in groundwater levels, interruption of infiltration or
recharge, changes in the flow regime etc.) at or around the ecological sites may impact the habitat in
the sites of nature conservation. Mr. Matt Jackson further explained the ecological functions of each
nature conservation site.

An extract of the known sites of nature conservation around Peartree is appended as Figure 5.

2.5 Land Uses

251 Historic Land Uses

The site was predominantly greenfield land with Red Barn Farm and Manor Farm located within the
northern and southern parts of the site on maps dated from 1887 right up to 1992. Other development
including the current Oxford Lodge, garage and residential buildings only appear on the OS maps
dated 1992.

There was a clay pit and brick work kiln adjacent to the eastern boundary of the site from 1887 to
1969. The clay pit is now forms the Linkside Lake SLINC surrounded with residential properties.
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252 Current Land Uses

The site is predominantly Greenfield land. The Oxford Peartree Park and Rest area adjacent to the
A34 is located at the northern boundary of the site with a petrol station, hotels and food retail outlets.
The Peartree Park and Ride site is located south of the Park and Rest stop.

There is a dirt bike / go cart business and workshop that occupy the previous Red Barn Farm. Upon
enquiry, it was indicated that this business has been operating from this location for the past one year
only. The land adjacent to the Wolvercote roundabout is occupied by the BMW car and motorbike
showroom, a petrol station, telephone repeater station, Oxford Hotel and some residential properties.

A plan showing the current land uses is presented as Figure 2.

2.6 Contamination

No signs of contamination were noted during the site walkover although the presence of two separate
petrol stations would be considered potential sources of contamination. However, the geological map
shows both sites to be situated directly on the Oxford Clay and consequently the risk of any
contaminant migration from these sites is very low. Access to the dirt bike/ go-cart workshop was not
available and hence contamination conditions could not be assessed in these areas.

It should be noted that this assessment is a preliminary hydrogeological review and does not purport
to be a contaminated land risk assessment.
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3 Preliminary Hydrogeological Review

3.1 Conceptual Site Model

The Preliminary Hydrogeological Review includes the development of a conceptual site model (CSM).
The CSM describes the types and locations of potential hydrogelogical impacts due to the proposed
development at the Peartree site.

A site conceptual model is presented as Figure 6.

3.2 Preliminary Hydrogeological Review of the Site

The site mainly overlies impermeable Oxford Clay which is a non-aquifer. Groundwater flow is
imperceptible within the Oxford Clay. Development over or within the Oxford Clay is unlikely to impact
the hydrogeological regime in the area.

The Linkside Lake SLINC may be hydraulically connected to the site via the thin veneer of more
permeable Terrace Deposits. The area affected is very small and it is considered unlikely that the
proposed development as a whole will significantly impact its hydrogeological properties, and hence
create a risk to the SLINC. Nevertheless, it is a factor that should be considered in future planning and
design of its development.

It is also possible that the narrow strip of Alluvium along the southwest edge of the site is in hydraulic
continuity with the Alluvial deposits within the flood plain of the River Thames. This is because the
borehole records obtained just outside the site boundaries contain layers of saturated valley gravel
between 1.5 and 2.2m thick below the water table. The high water table and the flood plain
environment maintain the habitat important for the water meadows.

Again the area of the site involved is very small especially compared to the area of the flood plain
involved in maintaining the Meadows habitat. Consequently the risk of the development potentially
impacting the meadows is very small. Nonetheless, future development strategy should also consider
the effects of the development on groundwater infiltration and recharge for the Alluvial Flood Plains
located adjacent to the southwest boundary of the site.

The proposed development site is located to the north of several nature conservation sites including
the Oxford Meadow SAC, SLINC, SSSI, etc. The topography of the site generally falls towards these
nature conservation sites. It will therefore be important to ensure that the surface water drainage
strategy and pollutant prevention measures that will form part of the proposed development strategy
do not allow for a significant change (increase or decrease) in surface water run-off volume or quality
towards the nature conservation area.

3.3 Comments on Oxford 2026 Core Strategy

The Oxford Core Strategy Habitats Regulations Assessment (HRA, September 2008 version)
assesses the potential impacts that may arise from the development proposed in the Oxford 2026
Core Strategy Proposal Submission Document. The conclusion in the HRA states that none of the
policies in the Core Strategy are likely to have significant effects on the Oxford Meadows SAC with
regard to the balanced hydrological regime and the absence of nutrient enrichment of waters.
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However, Section 3.2 (Water Quality) of the September 2008 HRA states that the Peartree Northern
Gateway Development sits on the North Oxford Gravel ridge, an important source of recharge to the
Oxford Meadows. This preliminary review of published data reported herein suggests that this is most
unlikely to be the actual case and that most of the site is underlain by Oxford Clay, a non-aquifer, that
cannot provide any recharge to the Meadows.

Unfortunately, both Natural England (NE) and Berkshire, Buckinghamshire and Oxfordshire Wildlife
Trust (BBOWT) refer to the site geology as quoted in the September 2008 version of the HRA in their
submission on the Core Strategy (Matter 8 — Northern Gateway), and as a consequence many of their
concerns and conclusions about the effect of development at Peartree on the Oxford Meadows SAC
are wrongly founded.

A revised version of the HRA dated July 2009 was received by this report author on 23" July 2009.
This version of the HRA acknowledges the PBA Hydrogeological Review Report (June 2009) and that
the majority of the Peartree Northern Gateway site sits on Oxford Clay according to published data. It
guotes from a published groundwater flow model “that groundwater movement does not occur on the
Peartree Northern Gateway site”. It concludes that since there is no flow of groundwater to the Oxford
Meadows SAC from the site, water quality issues would be likely to be insignificant. Also mentioned in
Section 3.3, “Since the site is not on top of the Second Terrace Gravels. Its development is not likely
to have a significant impact on the Oxford Meadows SAC with regards to groundwater recharge”.

Accordingly, the conclusion in the updated version of the HRA (July 2009) are now consistent with

those in this hydrogeological review. At the time this review was finalised, responses from NE and
BBOWT in relation to the revised HRA have not been received.
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4 Conclusion and Recommendation

Based on the desk study, site walkover and information made available from the public domain and in-
house records, the proposed development at Peartree, Oxford is unlikely to have a significant
hydrogeological impact on the Oxford Meadow SAC, SLINC, SSSI or other nature conservation areas,
because the majority of the site is underlain directly by impermeable Oxford Clay.

It is recommended that the surface water drainage strategy for the proposed development is carefully
considered to ensure the surface water run-off from the development does not impact the current
hydrology of the nature conservation sites in terms of water quality and quantity.

The September 2008 HRA appears to misinterpret the geology and hydrogeology of the site, and

consequently the conclusions and concerns raised by the EN and BBOWT about the effect of the
development on the Oxford Meadows SAC are wrongly founded.
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