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1 Introduction

The proposed site of the new Lidl store at 121 Cowley Road is situated to the west of the Cowley
Road, south of Uxbridge, Hillingdon in Greater London. The approximate Ordnance Survey grid
reference for the site is TQ 053 829. The site currently comprises a car showroom, garage and
warehouse with a surrounding area of hard-standing used for car parking. The site is set within a
suburban and industrial landscape, with extensive areas of residential development to the east,
north and south and industrial development to the west.

The Fray's River at Uxbridge Moor Site of Borough Grade 1 Importance lies immediately adjacent
to the western site boundary. This section of the Fray's River flows through urban Uxbridge and
Cowley and supports both wetland flora and waterfowl. The islands and banks of the river are
wooded, with Crack willow Salix fragilis the dominant species within the woodland, with occasional
poplar Populus sp. and ash Fraxinus excelsior. The river forms a valuable wildlife corridor within
the local area and connects habitat to the north and south.

The wire fence which forms the western site boundary has become overgrown with ivy Hedera
helix which has invaded from the adjacent woodland along the banks of Fray's River. Along this
boundary there are also a number of overhanging young trees, including several dead elms Ulmus
sp., young ash and sycamore Acer pseudoplatanus. There are a small number of young trees
associated with the northern and southern site boundaries.

This report has been prepared to address Condition 17 of the planning consent
(7008/APP/2010/2758) for the development of the new Lidl store which states that:

Prior to the commencement of any site clearance or construction work, detailed drawings showing
the position and type of fencing to protect the entire root areas/crown spread of trees, hedges and
other vegetation to be retained shall be submitted to the Local Planning Authority for approval. No
site clearance works or development shall be commenced until these drawings have been
approved and the fencing has been erected in accordance with the details approved. Unless
otherwise agreed in writing by the Local Planning Authority such fencing should be a minimum
height of 1.5 metres. The fencing shall be retained in position until development is completed. The
area within the approved protective fencing shall remain undisturbed during the course of the
works and in particular in these areas:

i) There shall be no changes in ground levels;

i) No materials or plant shall be stored;

iii) No buildings or temporary buildings shall be erected or stationed;

iv) No materials or waste shall be burnt; and,

v) No drain runs or other trenches shall be dug or otherwise created, without the prior written
consent of the Local Planning Authority.

2 Tree Protection Plan

This tree protection plan has been drawn up in accordance with British Standard Trees in relation
to design, demolition and construction. Recommendations (B.S. 5837 : 2012). The plan aims to
prevent adverse impacts on trees which exist beyond the western boundary of the site within the
Fray's River at Uxbridge Moor Site of Borough Grade 1 Importance. The plan includes the creation
of a fenced tree protection area along the western site boundary to avoid any impacts as a result of
compaction from heavy loading, root severance through site stripping, utility trench excavations,
and chemical pollutants.

Appendix 1 presents a plan of the root protection zone. The minimum width of the zone from the
western site boundary will be 4m. This will ensure that the trees outside the site boundary will be
protected along a line at least 1m beyond the tree crown spread. Minimum distances from specific
trees are shown in Appendix 1.
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The protective fencing will be at least 1.5m high steel mesh or panel fencing, mounted on scaffold
framework set 600mm into the ground as anchoring, with backstays at 3m centres. Figure 1
presents a diagram of the type of fencing that will be used to create the root protection zone.

In accordance with Condition 17, the following elements will apply to the root protection zone:

e The fencing will be retained in position until development is completed. The area within the
approved protective fencing will remain undisturbed during the course of the works.

* Materials will not be stored within any fenced area and the ground levels within these areas
will not be altered, or any excavation made within these areas.

« No buildings or temporary buildings will be erected within the root protection zone.

e No drain runs or other trenches will be dug or otherwise created, without the prior written
consent of the Local Planning Authority.

¢ No fires will be burnt within 15 metre distance of the edge of a tree canopy.
» Protective fencing and ground protection will be retained in position until all equipment,

machinery or materials have been removed from the site. Any topsoil delivery/spreading
within fenced areas will be done by wheelbarrow & hand spreading.

PROTECTIVE BARRIER TO RETAINED TREES
ADAPTED FROM FIG 2 BS 5837 (2005)
1 — o
\_‘_{—;__]L_‘.\ i: —= -— % -~ A_'/_' |
1] — A
- 4| IERERE™
3~ — | | |
| ‘ 13 =
o i ng:‘
5 [ =EEE
mEm==Et! N\
E..,—’ N \\
S — T \ \"\\l )
\ f \ \\\ L el
7 5 { N\ \ “-\\ /4 '
| f B
Yal ) \ 6
Z | el S
/”" \ /‘ E "‘\
8 // \I e £t 3_0,!-_.—— s i S ~— |
0 7
1 Scaffold pole framework 5 Standard clamps
2 Uprights driven into the ground 8 Wire twisted and secured on inside of fencing
3 Ply or corrugated sheet metal panels secured 1o to avoid easy dismantling
uprights with standard clamps or wires. or 7 Existing ground levels maintained
4 Weldmesh panels wired to uprights & horizantal: 8 Pole depth approximately 0.6m driven Into the
ground
Note: demountable block and mesh pane! systems (e.g. ‘Heras" are not acceptable)

Figure 1. Diagram showing details of tree protection fencing.
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Habitat Enhancement

Following the completion of works and the removal of the tree protection zone, there will be an
enhancement to the boundary through the planting of a tree and shrub thicket along the western
boundary of the site.

This thicket will be 5m wide and will form a vegetated buffer between the edge of the Fray's River
Site of Borough Importance and the site. The thicket will comprise native shrub and tree species,
preferably of local provenance, and will add to the structure of the habitat within the Site of
Borough Importance, which is dominated by saplings and young trees with little or no diversity in
the shrub layer (except saplings of willow and ash). The width of the planting will allow the
establishment of small trees as well as a dense shrubbery, adding to the structural diversity along
the edge of the Site of Borough Importance.

In addition, the thicket will allow the boundary of the Site of Borough Importance to remain
undisturbed into the future and will strengthen the route along the Fray’s River as a green corridor
and habitat movement route for local species (in accordance with London Plan Policy 4C.3). The
dense planting along the western site boundary will also provide further habitats for nesting birds,
reptiles and small mammals.
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Plant Schedule

OUTLINE SPECIFICATION

General

All soft lasdscapiagplasting werk shall be In accordamce with approved

horticaltural Mzadards sed comlorm 19 BS 428 specifications 1959 “Landicape

Openations™.

Subsoll shall be scarified to 150mm depth prier (o spresding subioll to alleviate

compadion Imported or as wved topsall shall be 1o a minimum specfication of BS

3882 2007 Geaeral Purpose Grade.

Topsoll la grass sreas shall be 16 be & minimum dep(h of 150mm. |3 shrab beds

Al depth

Hobiddo, poticdo asd otho chemicab may oaly be used with the spproval of

the contract sdminbsirator. Use of chemicals shall beln sccord ance with sl retevani
idelines and The s d

Following planting. all shrub beds shall be treated with ss approved grasular

fertiliser of rates a1 specificd by the manulacturer,

TWith the exceplion of aative bedgerow, all planting arcas withis the site boandaries

shall be covered wilk & weed suppressing membrase *Plaster™ of equivaiest.

All plasting beds withia the sic boandarics shall be mulched 1o 75 mm depth with

smenity grade bark muleh (particle size $-38 mm).

Shruby

Plasts shall be supplicd 1a sccord sace BS33E md handiad la sccond ance with the
CPSE Handling and Establishment of Landscape Plants Caldelines. Shrubs shall
be plasted isto 3%0mm depth topsoll af specified plasting demsities  Following
planting, all beds shall be treated whth a3 approved gramalar fertilizer af raies
recommended by the mamufactarer. Planty shall be well watered after plasting aad
prior to spresdiag of mulch

Tree

All trees shall be In sccordazce with BS®AG 2136, Treo shall be piasted In
sccordance with BS4428 aad securely staked and tied. Tree pity in soft Ixadscaped
areas shall be 1000 x 1000 x 750mm backfilled with topsoll mized with Md of
plastiag compost easaring tree pits arc 3 mialmum of 74mm decper 13¢ 150mm
wider tas the tree roos. Base of the tree pits shall be broken wp 10 % depth of
1%0mm. Roof bally to be encirded by Root Rals Metro RRY RRPC? or similar
trrigation pipe. AN rrees shall be well watered after plaating

Tree pits 1z bard landscaped aress shall be a3 specified i sccompanytag drawiag
1060 Lid Usbridge Tree Pit Detall.

Native Hed gerow

All plants sball beof native proveasaor and jocally soarced. Where plants are sot
planted Into mewly lnstalied topsoll, the ground skall be sprayed off with 3 braand of
gliyphosate approved for uxe In aquatic conditions, to 1.5%n beyoad plantiag
[positions prior fo planting. Al sock shall be rasdomiy planted af 30cm ceatres in
staggered rows 90cm apart. Al planting aress stall be mulched with smeniry bark
mulch to Somm deprh.

Specics mix skall be as follows:

Acer campestre 6%, Carplas becalus 6%, Cornas ssnguine 6%, Corylus svellans
&, Cratacgws monogyas 25%, Evoxymous earopacus 6%, licx aquifollam 6%,
Ligastrum vuigare 6%, Prusus splooss 25% and Vibarsem opulus 6%

MGS Grastad

Sced mix shall be spproved MGS Grasland mix for river floodplala; water meadow
34 Jocally soarced. Topsedl shail be bevelied ad graded. Seed shall them be sown
santeof Sgpersgm.

Specios mix akall be s follows:

Festuca rubrs ssp Mioralls 32%, Cynosarus cristarus 26%, Pos (rivially 208,
Cestaurea sigra 3, Rasuaculus acris 3%, Saaguiorba officin alis 3%, Agrosth
soloaifera %, Filip radula wimaria 241, Levatodos autnmnale 244, Plastago
lanceolats Leoatadon hispidus 144, Pruneils vulgaris 1%, Rhinsathus minor
1%, Caltha palustris 0.5%, Lescanthemam valgare 0.5%, Lotas cornicalates 0.5%
sad Lychals flos cucull 054

Maintenance

The Defects Mabllity period for plantisg shall be 12 months from compietion of the
works. Duriag this period, asy plaat foand fo be dead, dying or otherwise defective
shall be replaced durisg the sext planting season.

The coatractor shall make malntenance visits as required (o cnsure the succeful
otablishment of the plasting; (o maiatsin all trec pits and shrub arem Is » weed
free conditicn and fo check. adjust and 'or remove tree stakes and e
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A
1.0
1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

FACTUAL INFORMATION
INTRODUCTION

This report describes a pre purchase geo-environmental ground investigation
undertaken on behalf of Lidl UK GmbH, on a site known as 121 Cowley Road,
Uxbridge.

It is understood that it is intended to redevelop the site with a Lidl retail
supermarket, with associated parking and loading areas. With reference to the
layout plans provided no soft landscaped areas are proposed on the site.

There are two possible site configurations being considered at this stage, with
the first {favoured) layout consisting of a 1650m2 supermarket building to the
rear (west) of the site and parking along the frontage of Cowley Road in the
east of the site. An alternative layout which is also in consideration at this stage
consists of a supermarket building in the east with parking provided at the rear
(west) of the site.

This report has been prepared by Opus Joynes Pike Limited (OJP) with all
reasonable skill, care and diligence within the terms of the Contract with The
Client (Lidl UK GmbH) and taking account of the information made available by
The Client, as well as the manpower and resources devoted to it by agreement
with The Client. Opus Joynes Pike Limited disclaims any responsibility to The
Client and others in respect of any matters outside the scope of the above
Contract.

The objectives of the investigation were to carry out phase | desk study report
and a phase |l geo-environmental survey of the site, comprising a ground
investigation to obtain information relating to the ground conditions in order to
obtain an initial assessment of potential contamination on the site, along with a
preliminary appraisal of requirements for foundations and floor slabs associated
with the proposed development.

This report has been produced on behalf of The Client, Lidl UK GmbH and no
responsibility is accepted to any other Third Party for all or any part. This report
should not be relied upon or transferred to any other parties without the express
written authorisation of Opus Joynes Pike Limited. If any unauthorised Third
Party comes into possession of this report, they rely on it at their own risk and
the authors owe them no duty of care or skill.

The findings and opinions conveyed via the desk study within this report are
based on information obtained from a variety of sources, as detailed, which
Opus Joynes Pike Limited believes are reliable. Nevertheless, Opus Joynes
Pike Limited cannot and does not guarantee the authenticity or reliability of the
information it has relied upon from these sources.

Whilst this report may express an opinion on the possible configuration of
strata, contaminants or groundwater between or beyond exploratory hole
positions or on the possible presence of features based on visual, verbal or
published evidence, this is for guidance only, and no liability can be accepted
for its accuracy.

The comments on groundwater conditions are based on observations made at
the time of the investigation. It should be noted, however, that groundwater
levels may vary from those reported due to seasonal or other effects.

121 Cowley Road, Uxbridge 1




J-M0064.00.ES.NM.R1

1.10

initial relevant information has been provided by the client to assist
understanding of the site conditions and development proposals. Whilst OJP
believes this information to be accurate and reliable we cannot accept
responsibility for any inaccuracies or limitations of data / advice contained within
these documents.

The site plans enclosed in this report should not be used for scaling purposes.

It should be noted that the classification of soil for waste disposal purposes and
any resulting waste acceptance criteria (WAC testing) required under the
Landfill Regulations introduced in July 2005, is beyond the scope of this report.

An assessment of potential unexploded ordnance {(UXO) risk is not included
within this report and the client and/or clients appointed contractors should take
reasonable safety precautions during development works to ensure the safety
of site personnel in accordance with standard UK guidance.

121 Cowley Road, Uxbridge 2
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2.0
2.1
211

2.1.2

2.2
2.2.1

222

223

224

2.2.5

2.2.6

2.2.7

2.2.8

THE SITE
Location & Access

The site consists of an operational car sale garage with associated workshops
and vehicle service areas.

The existing garage site is approximately 0.5 Hectares in area and is situated
off Cowley Road to the south of the centre of Uxbridge. The site location,
shown on the appended Drawing No MK J-M0064.00/400, is centred on
approximate National Grid Reference 505300, 182910.

Vehicle access to the site can be gained directly off Cowley Road, which is
located to the east of the site.

Site Description

Photographic plates depicting the site at the time of investigation are presented
as Appendix ‘A’ to complement the following site description:-

The comments provided below give a general description of the site and any
features of relevance in terms of assessing historical usage, potential for
contamination etc, based on the available information at the time of writing. It
should be noted that as intrusive ground investigation work progresses further

information may come 1o light which could be of relevance to the full -

assessment of the site in terms of geotechnical and environmental assessment.

At the time of the investigation the site was occupied by a single storey
commercial building largely in use by a Peugeot car dealership for car sales
and general repair. The site was accessible from Cowley Road situated to the
east, and consisted of an elongate portion of land approximately 120m in length
(with the long axis trending east-west) and a maximum of 55m in width.

With reference to topographic information supplied by the client, it is noted that
site levels fall down from a high point in the north-east corner of around 33.3m
Above Ordnance Datum (AOD) to around 31.5m AOD in the south-west corner,
i.e. a total change in levels of approximately 1.8m.

The site was occupied by a main building situated centrally and extending up to
the northern boundary. External areas surrounding the main building were in
use as parking (for employees, customers, and vehicles awaiting sale/repair)
and consisted generally of concrete hardstanding in the east and bituminous
surfacing in the west, with parking bays marked out in white paint.

The main building consisted mostly of a single level glass fronted brick built
'sales area’ in the east, with a larger single storey warehouse with shallow
pitched possible cement bound asbestos sheeted roofing in the west, in use as
a car repair centre associated with the Peugeot Dealership.

A small portion of the western area of the warehouse appeared to be occupied
by a tenant involved with supply of car parts (bumpers, wind screens etc)
although this area was not accessible for detailed inspection at the time of the
investigation.

An external area in the far south-west corner of the site is understood to be
leased to an adjacent Ford car dealership for usage associated with their
business, principally this being for parking of vehicles.

121 Cowley Road, Uxbridge 3
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2.2.9

2.2.10

2.2.11

2.2.12

2.2.13

A number of manhole covers were situated in the south-east of the site in a
configuration possibly suggesting the presence of below ground fuel tanks.
Three patched areas of hardstanding in the east of the site close to the frontage
with Cowley Road appeared to possibly be former fuel station ‘pump isiand’
locations suggesting that the site may have previously been in use as a fuel
filling station. Further to the west, down gradient from the possible below
ground fuel tanks, a second collection of manhole covers indicated the
presumed presence of an interceptor system.

Along the northern perimeter of the site, which was accessible from the rear
{(north-west corner of the building) a small area of disused land was found to
include an above ground fuel tank (presumed heating oil storage) which was
raised up on stilts and situated within a brick bund of approximately 1m height.
There was some evidence of oil staining within the bunded ground at the time of
the investigation. Also in this area were a number of small timber sheds, which
were found to be full of mixed rubbish and abandoned equipment.

Large areas of the interior of the building were inaccessible for any significant
inspection at the time of the investigation due to the activities of the current
owner and tenants. Generally speaking, the eastern portion of the building was
used for the display of new cars, accommeodation for sales staff, and a number
of small offices and filing rooms etc. The western paris of the building
consisted of mechanics workshops. Vehicle inspection pits were not evident on
site and the mechanics appeared to be using above ground hydraulic lift
inspection systems.

A small enclosed area of the building near to the central 'dog leg’ in the building
footprint appeared to be in use for pressure washing, cleaning and polishing of
cars. A number of 25 litre drums labelled “ALL SHINE low hazard wheel
cleaner” were present in this area, and french drains / drainage grates provided
good drainage to the area.

A staff notice board situated within the mechanics area of the building included
posters depicting the Contro! of Substances Hazardous to Health (COSHH)

- regulations which suggests that some chemical substances may have been in

2.2.14

2.2.15

2.2.16

use on the premises.

The site was bounded to the north by residential properties which appeared to
be relatively modern. To the east, beyond Cowley Road, older Victorian' type
terraced / semi detached houses were present. To the south of the site was a
Ford Car dealership.

Some of the buildings associated with the adjacent Ford Dealership extended
fully up to the site boundary and, particularly in the west, some noticeable
vertical cracks (up to approx 1cm width) were identified within the brickwork,
suggesting that this building may have suffered from significant settlement in
the past. One of the cracks was found to have ‘Tell Tale’ crack monitoring
devices affixed to the exterior of the wall, and some parts of this building appear
to have been repaired or re-built at some time in the past.

To the west of the site a steep earth bank was present running parallel with the
boundary. At the base of this bank (perhaps 3-5m below prevailing site levels)
a sizable watercourse know as Fray’s River was present, flowing from the north
down to the south.

121 Cowley Road, Uxbridge 4
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2.2.17 A number of large mature trees were present around the western boundaries of
the site, including Sycamore and Ash trees up to around 15m in height. In
addition, the western boundary of the site, and the bank beyond the boundary,
were densely vegetated with trees shrubs and undergrowth.

23 Proposed Development

2.3.1 ltis understood that the proposed development will consist of the construction a
single storey Lidl supermarket with associated parking and loading areas.

2.3.2 At this stage detailed structural proposals are unavailable, however it is
understood that the favoured layout for the proposed development would be for
a supermarket in the west of the site with customer parking towards the east,
accessed directly from Cowley Road.
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3.0
3.1
3.1.1

3.1.2

DESK STUDY
Sources of Information

The following sources of information have been consulted as part of the desk
study for the site;

(a) Sitecheck Landmark Report reference SCA4-207346-1-1 dated 29"
March 2002 — information provided by the client (not appended)

(b) More recent environmental database report specific to the subject site
and commissioned as part of this report.

(c) British Gieological Survey 1:50,000 Sheet 255 ‘Beaconsfield’ solid and

drift edition.

(d) Environment Agency Groundwater Vulnerability mapping.

(e) BRE 211 (2007) — Radon, guidance on protective measures for new
dwellings.

() Sialected County Series and Ordnance Survey plans relevant to the
site

(@) London Fire Brigade — Petroleum Licence Search report.

Environmental database information and historical mapping records are
included within this report as Appendix ‘B’ with pertinent information being
summarised in the following sections of this report.

In addition to the above, the following drawings have been provided by the
client to depict the current site layout and proposed development plans for
extension of the care home,;

» ‘Preferred Development Layout':- Poole and Pattle Chartered Architects
drawing ‘Proposed Lidl, Uxbridge’ drawing reference 1921 dated April
2009.

= ‘Alternative Development Layout:- Poole and Pattle Chartered
Architects drawing ‘Proposed Lidi, Uxbridge’ drawing reference 1922
dated April 2009.

Selected extracts from these drawing are reproduced within this report
alongside the Opus Joynes Pike Drawings, although it should be noted that
the drawings provided have not been printed to scale and should only be
considered as indicative of general proposals at this stage to aid
understanding of proposals for the likely development of the site.

A search with the Petroleum License Officer (PLO) at the London Fire Brigade
was commissioned regarding records of any below ground petrol tanks and
treatment / decommissioning of these where appropriate. The response from
the PLO is provided as Appendix ‘C’.
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3.2
3.2.1

3.2.2

3.23

.‘ 3.24

3.25

3.2.6

327

3.2.8

3.2.9

Site History

The history of The Site and its immediate surroundings is recorded over
selected periods by the maps inspected, copies of which are supplied in
Appendix ‘B’. The account presented in this report is restricted by specific
time periods represented by these maps only.

Key dates in the development of The Site and its environs are summarised
below;

The earliest inspected map dated 1868 records the site to be occupied by an
orchard. There is a long rectangular building located along the northern
boundary. Immediately west of the site is Fray's River, flowing from north to
south, with a large flood plain situated to the west of the River Channel.
Beyond the fiood plain is a railway line. Immediately west of the site is Cowley
Road. To the north of the site is Cowley Grove House, a large detached
house with landscaped gardens. The surrounding area is generally occupied
by orchards, fieids and residential properties.

The maps dated 1885 to 1892 shows the site in more detail. The building
along the north of the site is clearly marked to be outside the site boundary. A
building and a suspected glass house extend into the site from Cowley Grove
House in the north. In effect the site appears to form part of the grounds
(orchards, landscaped gardens, etc) associated with Cowley Grove House.
The surrounding area remains relatively unchanged from the previous sheet.

By 1899 a number of additional glass houses are situated within the site, close
to the northern boundary.

Subsequent mapping from the early 20™ Century up to 1938 records no
significant changes to the site usage; however trees are only shown in the
western area of the site. The surrounding areas have undergone both
residential and commercial development over this period, with the commercial
properties mainly being nurseries with extensive areas defined as ‘Nurseries’
especially to the east of the site. During the 1920's a gas works was
constructed approximately 150m northwest of the site. By 1934 the gas works
had expanded and two large and five smaller tanks are shown along with
three large circular gas tanks.

Aerial photography of the site dated 1948 is somewhat unclear but appears to
indicate trees in the western area and a number of buildings or glass houses
in the eastern area.

Historical mapping from 1960 shows a small building mid way along the
southern site boundary. No trees are shown on the site. The area
immediately south of the site is occupied by an industrial unit by this time, with
the land further south being denoted as ‘heath land’. The surround areas
show little change from the previous sheets.

By 1963 the historic mapping shows a ‘garage’ building on the site, situated in
the central and north-eastern area, with vehicle access off Cowley Road (with
two entrances), possibly suggesting that the site was used for vending of fuels
by this time. There are three smaller buildings to the southwest of the main
garage building. Aithough specific usage of these buildings is not recorded
they are assumed to be associated with the garage. Close to the eastern
boundary (between the two vehicle access points off Cowley Road) a small
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3.2.10

3.2.11

3.2.12

3.2.13

3.2.14

3.3
3.3.1

square object is shown which could possibly represent an above ground fuel
tank. Immediately north of the site a ‘depot’ is shown, in the area previously
occupied by Cowley Grove House. A second large ‘depot’ is shown to the
south of the site, this apparently being the building currently occupied by the
Ford Dealership.

Mapping dated 1963 to 1974 shows little change to the site and the immediate
surrounding area.

By around 1975 it is apparent that the former garage building on site has
either been extended or demolished and replaced with a larger structure. The
larger structure is still labelled as a ‘garage’ and appears to be in the same
configuration as building found on site in the present day. In addition to the
main garage building a small rectangular structure is shown on the northern
boundary. This is thought to be the above ground heating oil tank which was
identified on the site during the current investigation. A second small
rectangular structure is shown close to the eastern site boundary. A text label
associated with this structure is somewhat unclear but may denote ‘tank’
which would suggest this probably dispensed fuel to customers given its
location close to the boundary with Cowley Road. Surrounding areas remain
largely unchanged by this time aithough the former ‘depot’ to the south is
labelled as a ‘GPO Maintenance Depot’ whilst the former ‘depot’ to the north is
labelled as a ‘Coach Station' and ‘Electrical Works’. Various Tanks' are
situated between these two premises, approximately 10m from the subject site
boundary.

There are some gaps in the historical mapping records from the late 1970's
and 1980's but mapping dated 1992 indicates little change to the site and its
immediate surroundings over this period. The suspected above ground tank
in the east of the site is no longer recorded by this time. The GPO
Maintenance Depot to the north appears to be labelled as a ‘Coach Depot’ by
this time although the tanks appear to still be present.

Subsequent mapping reveals little change to the site or its immediate
surroundings.

Summary

In summary the site appears to have been initially formed part of the grounds
to a large country house known as Cowley Grove House. Glass houses,
possible outbuildings, and orchard areas occupied the site during the mid to
late 19™ Century. Subsequently the general area surrounding the site became
gradually urbanised and by the 1960's a garage was present on site including
possible above ground tanks. The garage building was extended or re-built in
the 1970's and has remained in use until the present day.

Geology

According to the inspected published 1:50,000 geological map of the area
(Sheet No 255, ‘Beaconsfield’) the site is underlain by the superficia! deposits
of Alluvium in the west and Langley Silt in the north. Both these deposits are
relatively recent quaternary strata and are likely to consist of soft clays or
loose sands and silts, with significant organic content especially in the
Alluvium.
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3.3.2

3.3.3

3.4

3.41

3.4.2

3.4.3

3.4.4

3.5
3.5.1

3.5.2

3.6
3.6.1

Although not clearly recorded by the geological mapping, it is anticipated that
River Terrace Deposits (either Taplow Gravel or Lynch Hill Gravel) may be
present beneath the Alluvium / Langley Silt. These deposits are normally
encountered as dense gravelly sands or gravels, with variable clay and silt
content.

Underlying the supericial deposits, solid geology of the London Clay
Formation is anticipated at depth beneath the site. The London Clay
Formation is typically encountered as a firm to stiff consistency grey clay near
surface within the weathered zone, becoming stiffer in consistency and
grading to a weak grey mudstone at greater depths.

Hydrogeology

The hydrogeology of the strata underlying the site is recorded as a Major
Aquifer within the Environmental Database Report included in Appendix ‘B’.
The report identifies the site to be underlain by River Terrace Deposit and
Alluvium which are likely to contribute to the status of Major Aquifer. These
strata are classified as soils with a high leaching potential which can possibly
transmit a wide range of pollutants.

The environmental database report indicates that there is one groundwater
abstraction within 500m of the site, and a further abstraction within 1km of the
site boundary. The closest abstraction is operated by Cape Building Products
Limited; the water is abstracted for industrial, commercial and public services
and the abstraction point is situated approximately 470m south-west of the
site.

The nearest surface water feature is recorded very close to the west of the site
and relates to Fray's River {estimated to be only 2-3m from the boundary).
Given the short distance to the river, it is anticipated that groundwater is likely
to be encountered at shallow depths beneath the site, with an anticipated flow
direction of east to west, i.e. towards the river.

The London Clay formation is considered likely to be relatively impermeable,
with any groundwater being perched above it within any superficial deposits
encountered, especially where these are more granular in nature.

Hydrology

The indicative floodplain map for the area, published by the Environment
Agency, indicates that the site is not situated within a flood risk zone.
However, it should be noted that this does not constitute a detailed flood risk
assessment.

Reference to topographic and geological mapping of the general area
suggests that the site lies in the valley associated with the Fray’s River which
flows from north to south and has a River Quality Designation of ‘Grade B -
Good’ based on the last Environment Agency classification in the year 2000.

Mineral Extraction

The site lies in an area where a coal mining search is not required in
accordance with ‘The Law Societies Guidance notes and Directory for Coal
Mining Searches’.

121 Cowley Road, Uxbridge 9




J-M0064.00.ES.NM.R1

3.6.2 The environmental database report states that, with regards to shallow mining
hazards, the hazard is ‘No Hazard’.

3.6.3  Notwithstanding the above, whilst there is no evidence of any mining or
quarrying activities on site, there remains the possibility that unrecorded
mineral workings may have occurred at some point in the past.

3.7 Environmental Considerations

3.7.1 Specific details relating to the environmental setting of the site are presented
within the environmental database report included as Appendix ‘B'. The
salient issues, which relate to the site are summarised as follows:

. There are 6 discharge consents within 250m of the site, and a further 34
consents within 1km of the site. The nearest discharge consent is
recorded 88m south of the site and relates to an unknown discharge into
Frays River by Valiant Direct Coaches Ltd (it is noted that this consent
has been revoked).

. The nearest active discharge consent relates to Thames Water Utilities
Ltd whom operate a license for sewage discharges from a pumping
station into a freshwater stress/river and is situated 164m north of the
site.

e There is one Local Authority Pollution Prevention and Control within
500m of the site. This relates to LHT Ancodisers Ltd which is recorded as
surface treating metals and plastics and is located 329m west of the site.

. The nearest local authority poliution prevention and controls is situated
295m west of the site and is related to DBS Coachworks Ltd.

. There are three documented poliution incidents to controlled waters
located on the site itself, or in very close proximity. Two of these are
specified as being at a location ‘behind Ferndale Crescent’ suggesting
that the pollution incidents are associated with activities on or very near
to the site. These incidents are dated 9™ October 1990, 9" March 1989
and 6™ march 1989. All three incidents record the pollutant as oils and
are classed as ‘Category 2 — Significant Incidents’. These are
suspected spills/leaks/discharges to the River Fray.

. There are no registered landfill sites within influencing distance of the
site. However there is a historic landfill situated 461m west of the site,
which was licensed to Cape Boards and Panels Limited.

*  There are 2 Contemporary Trade Directory entries on the site itself, one
is noted to be active and one inactive. The active entry relates to
Charters Peugeot and is recorded as a car dealer. The inactive entry is
recorded as Cornes Grange and is classed as garage services.

. There are 12 Contemporary Trade Directory entries relating to industrial
activities on or within 250m of the site. The most relevant are
summarised as follows;

. Charters Peugeot is recorded to be ‘Active’ on site and
trading as a Car Dealers.
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3.7.2

3.7.3

374

3.75

. Approximately 16m north east of the site there are three
entries, all inactive and relate to road haulage services, car
body repairs and car dealers (all noted to be ‘inactive’).

. Approximately 32m south east of the site there are five
entries which are all recorded as car dealers and these
records are presumed to relate to the Ford car dealership
which occupies the site to the south of the site.

. There is one fuel station entry relating to Dagenham Motors situated
approximately 774m north west of the site and recorded as ‘obsolete’.

. The site is recorded as being in an area where no_radon protection
measures are required.

With regard to the suspected on site pollution incidents recorded in the
environmental database and summarised above, further consultation with the
Environment Agency has confirmed the following;

+ The pollution incidents relate to possible events from the late 1980's and
early 1990’s and although these are technically recorded on an
Environment Agency (EA) associated database, in reality the EA did not
exist at that time and the information probably originates from the
National Rivers Agency (NRA).

» An official search carried out as part of this desk study has revealed that
the EA have no further information on these pollution incidents and are
unable to confirm the accuracy or relevance of the information contained
within the environmental database report.

In addition to the above, a request for information was issued to the County
Petroleum Licensing Officer (PLO) relating to the possible presence of below
ground fuel tanks on site.

PLO’s are responsible for collating records relating to any below ground petrol
tanks within their region, including information on age, condition, status of any
decommissioning etc. However, it should be noted that the records are not
always fully comprehensive and the available database typically only covers a
prescribed time period prior to which records are typically unavailable.

The Petroleum Licensing Officer response is included within Appendix 'C’ and
the findings are noted to be generally inconclusive, with the presence or
absence of below ground petrol tanks on site being unconfirmed;

. The petroleum licensing search carried out by the London Fire Brigade
reported that they hold no information regarding underground petrol
tanks beneath the site. However it should be noted that this search
does not include diesel tanks (which are not registered by the petroleum
licensing officer) or older tanks pre-dating the available database, and
therefore it is possible that un-recorded underground tank(s) may be
present on site, especially due to the sites historic use as a garage
services and with reference to the findings of the historical searches
detailed in Section 3.3.
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3.8
3.8.1

3.8.2

3.8.3

3.84

Summary

Based on the desk study and walkover survey findings detailed above, the
following potential sources of on site contamination have been identified;

. The site was formerly occupied by an orchard and some small buildings
(probable glass houses) until the early 1960’s. Agricultural usage with
glass houses can result in PAH contamination to near surface soils
caused by fire ashes associated with glass house heating systems
being deposited or used as a ‘soil improver'.

. From the 1960’s onwards the site has been used as a garage property.
There is the potential for fuel contamination (TPH and possibly PAH's)
associated with the usage of the site as a garage, especially in the area
of the known and suspected fuel tanks and interceptor system.

» There is also the potential for solvents (VOC’s) and other chemical
contamination from the garage which were probably used to maintain
vehicles, paints and solvents may have been used during repairs etc.

With reference DEFRA (2002) Potential Contaminants for the Assessment of
Land. (CLR8) Tables 2.3 and 2.4 the former site usage is considered to most
closely resemble “Road Vehicle Servicing and Repair: Garages and Filling
Stations” with regards to the land use and potential for contamination. On this
basis, the potential contaminants which might be encountered would include the
following;

. Acetone and Chlorinated Aliphatic Compounds (especially in the vicinity
of any fuel / chemical storage areas).

. PAH's and metals (especially within any Made Ground present on site).
o Asbestos within Made Ground deposits or in buildings / infrastructure.

. Phenols in the vicinity of any fuel / chemical storage areas and generally
within any Made Ground encountered.

In addition to the above, desk studies have revealed that a historic above
ground tank is present approximately 10m north of the site. This may pose a
risk to receptors on the subject site, dependant on the nature of any migration
pathways which may exist, subject to confirmation as part of the proposed
ground investigation.

The subsequent investigation of the site took into account the findings of the
walkover survey / desk study and targeted potential sources of contamination
as appropriate.
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4.1.1

4.1.3

4.2
4.2.1

4.2.2

423

PRELIMINARY CONCEPTUAL SITE MODEL
Introduction

A Conceptual Site Model (CSM) is a simplified written and/or visual or
schematic description of the environmental conditions on the site and the
surrounding area. It is developed from the individual components of the
investigation at each stage to provide a depiction of likely contaminants,
pathways and receptors, and highlights the key areas of uncertainty.
Fundamental to the CSM is the principle of pollutant linkages.

For a risk of pollution or environmental harm to occur as a result of ground
contamination, all of the following elements must be present:

a) a source, i.e. a substance that is capable of causing pollution or harm;
b) a pathway, i.e. a route by which contaminants can reach the receptor.

c) a receptor, i.e. something which could be adversely affected by the
contaminant;

If one of these elements is missing there can be no significant risk. If ali three
are present, then the magnitude of the risk is a function of the magnitude and
mobility of the source, the nature of the potential migration pathway and the
sensitivity of the receptor.

This form of risk assessment is referred to as a ‘Source-Pathway-Receptor’
risk assessment, and forms the basis for the production of a conceptual model
of the site to assist the qualitative assessment of potential risks identified as
part of this desk study, as detaiied in the following section.

Potential Sources of Contamination

Based on the findings of the desk study and site walkover investigation
detailed in the preceding sections, a preliminary conceptual model has been
established for the site and is summarised below.

With reference to the findings detailed above, the following potential on site
sources of ground contamination have been identified;

. TPH contamination associated with the current and historic above
ground fuel/oil tanks (to the north and east or the site).

. Solvents, Chiorinated Aliphatic Compounds (VOC's) acetone and
phenols in areas used to store fuel or chemicals.

. Metals, metalloids and PAH contamination associated with historic
industrial activity on the site.

. Asbestos within buildings / infrastructure and possibly any Made Ground
deposits (where encountered).

No substantial potential off site sources of contamination have been
identified within influencing distance of the site, with the possible exception of
the historic above ground tank located 10m north of the site considered a 'low
risk’ source of TPH groundwater contamination which could migrate onto the
site, however at this stage the groundwater flow direction beneath the site is
unknown and this is considered unlikely to pose a significant risk to receptors
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424

4.2.5

4.2.6

427

4.3
4.3.1

4.3.2

4.3.3

on the site as the tank has been removed and the subject site redeveloped for
housing which is assumed to have involved treatment of any contamination
encountered in this area to a relatively high standard given the sensitive
nature of the current end use.

However it should be noted that historical searches have indicated that the
area surrounding the site has been subject to various industrial uses in the
past which could have resulted in contamination to the wider area, for
example a coach station and electrical works were formerly situated close to
the site with reference to the historical mapping.

The site is possibly underlain by Alluvium which is considered to be a
potential source of ground gases albeit that the risks are likely to be relatively
low.

Environmental searches have highlighted the presence of a historic landfill
site approximately 450m west of the site. This is considered very unlikely to
be a significant source of ground gases impacting on the site, given the large
distance between the source and the subject site.

There are three documented pollution incidents to controlled waters located
on the site itself, or in very close proximity. These incidents are dated 9"
October 1990, 9™ March 1989 and 6™ March 1989. All three incidents record
the pollutant as oils and are classed as ‘Category 2 — Significant Incidents’.
These are suspected spills/leaks/discharges to the River Fray, and may have
resulted in contamination to the site although it is likely that any discharges
were via drainage to surface waters (i.e. the River Frays) and as such are
considered unlikely to have caused long term or persistent soil contamination.
However it should be noted that it has not been possible to ascertain the
exact nature of these pollution incidents, following consultation with the
Environment Agency.

Receptors of Contamination and Migration Pathways

Receptors are defined as human or non-human organisms that have the
potential to experience adverse effects from direct or indirect exposure to
contaminated material.

Migration pathways are defined as the courses chemicals take from a source
to an exposed organism or receptor. The exposure pathway can be direct
(i.e. stays within the same exposure media) or indirect transport from one
medium to another can take place.

The following potential human health and environmental receptors have been
identified:

. End users of the site who may, come in contact with the soils (customers
and employees of the proposed development), any vapours from fuel or
solvent contaminated soils, and any significant ground gas
concentrations which may be present beneath the site and associated
with decomposition of arganic soils such as Aliuvium.

+  Groundwater within the superficial deposits, especially any granular soils
such as the anticipated River Terrace Deposits if present, recorded to
be a Major Aquifer as defined by the Environment Agency. Potential for
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groundwater to be in hydraulic continuity with the River Fray, resulting in
potential risks to surface water quality.

. Building structures and services placed in or on the ground (buried

concrete and other construction materials within the ground including
water supply pipes etc).

. Site construction and maintenance workers during construction works.

4.3.4 Based on the proposed end use of the site and the ground conditions, the
following potential contaminant pathways are potentially present, and
considered within the CSM as follows:
Human Health

. Inhalation
Breathing dust and vapours from contaminated soil in outdoor air.
Vapours can also migrate into buildings resulting in inhalation by the
occupants.

. Ingestion
Eating and swallowing of contaminated soil either by deliberate
consumption, indirectly by eating or smoking with dirty hands or by
ingestion of fugitive dust.

. Dermal Contact
Direct contact with contaminated soil causing skin conditions such as
dermatitis etc. Certain contaminants can be absorbed into the body
through the skin or enter directly through open cuts or abrasions.
Groundwater

. Leachate Generation

Mobile/leachable contaminants will generally migrate vertically down
through any near surface permeable strata until meeting the water table,
after which free / dissolved phases may potentially migrate beyond the
site boundaries and impact ofi-site receptors.

. Leachate Migration

Potential leachate could migrate to and impact on surface water quality
in nearby watercourses (i.e. the River Frey)

Building Materials/Services
¢ Aggressive Attack
Building materials can be damaged by direct contact with

aggressive/contaminated ground, especially if mobile groundwater is
present; for example sulphate attack on concrete.
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4.3.5

4.4
4.4.1

At this stage the proposed end use of the site has been classified as
‘Commercial in accordance with the Contaminated Land Exposure
Assessment {CLEA) methodology. On this basis, the fruit and vegetable
uptake pathway and soil attached to vegetables pathways to potentially impact
human health have been discounted on the basis that there will be no
significant ‘plant uptake’ associated with the proposed development.

Preliminary CSM Relationships

Based on the assumptions above, a preliminary CSM of pollutant linkages on
the site has been developed and is summarised in Table 4.1 below bearing in
mind the development proposals; '

Table 4.1 Preliminary Conceptual Model

Soil

Inhalation of any
gases / vapours
(outdoor air)

Future employees
and customers

Preliminary
Assessment of
Source Pathway Receptor Magnitude of
Risks
Ingestion Construction
Dermal contact workers

Low to moderate

Contaminated

Inhalation of any
gases / vapours
collecting in indoor

Future employees
and customers

Low to moderate

saturated soils
such as potentially
the River Terrace
Deposits

spaces
(indoor air)
Leaching Groundwater Moderate
Aggressive attack | Building materiais Low
Ingestion Construction
Dermal contact workers Low
Inhalation Future employees
{outdoor air) and customers
Inhalation of any Future employees
gases / vapours and customers
collecting in indoor Low
spaces
Contaminated (indoor air)
Groundwater Lateral and vertical | Major Aquifer
migration of any on | within superficial .
site contamination | soils
within any
permeable Moderate
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within groundwater
to impact off site
receptors

Preliminary
' Assessment of
Source Pathway Receptor Magnitude of
Risks
Laterai and vertical | Surface water
migration of any quality —i.e. the
contamination River Fray Moderate

Aggressive attack
(sulphate, pH)

Building materials
and buried
infrastructure

Low to Moderate

Ground Gases

Inhalation of any
ground gases
which might coliect

Future employees
and customers

within indoor Low
spaces

(indoor air)

Inhalation of any Construction

ground gases workers

which might collect | Future employees

within indoor and customers Low
spaces

{outdoor air)

4.4.2

To summarise, the preliminary conceptual model has identified some potential

for ground contamination on the site, along with possible pathways for
contamination to migrate and potentially impact sensitive receptors within the
proposed development.

4.4.3

Overall, based on desk study searches and the preliminary conceptual model

detailed above, the site is considered to represent a moderate risk in terms of
the likelihood of significant contamination being present.

4.4.4

The findings of the conceptual model detailed above have been considered

when implementing the intrusive investigation of the site as detailed in the
following sections of this report.

121 Cowley Road, Uxbridge
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5.1.6

INVESTIGATION METHODOLOGY
Objectives

Given the findings of the desk study searches and with reference to the
preliminary conceptual model for the site as detailed in Section 3, the
objectives of the intrusive investigation are as follows;

« To characterise the ground conditions across the proposed development
area.

» To confirm potential poliutant linkages identified within the Preliminary
Conceptual Site Model.

* To undertake a qualitative assessment of risks posed by any identified
contaminants to the potential recognised receptors.

» To provide a preliminary geotechnical assessment of the proposed
development area in the context of the proposed development for a Lidl
supermarket.

The techniques adopted for the investigation have been chosen considering
the anticipated ground conditions and development proposals on site, and
bearing in mind the nature of the site, limitations to site access in some areas,
presence of extensive areas of hard standing and other logistical limitations.
The scope of works for the investigation were agreed in advance with the
Client, Lidl UK GmbH, based on the availability of resources, limitations to site
access and other restrictions, to provide the best possible assessment of the
site.

The site work was carried out on the 1 and 2™ February 2010 and comprised
construction of window sample holes, under the supervision of Opus Joynes
Pike Limited.

Based on the desk study searches carried out for the site, the rationale for the
positioning of the exploratory holes was to achieve good site coverage and to
target the relevant areas of the proposed supermarket and the potential
contamination sources.

It was not possible to ascertain the exact number, position, size or quantity of
below ground fuel tanks on site as part of the desk study. A ‘tank farm’ of
around 6 tanks is suspected to be present in the south-east of the site with
reference to topographic and underground utility mapping. Exploratory holes
in this vicinity were therefore placed as close as reasonably possible to the
suspected tanks, whilst also maintaining a safety distance to avoid damage to
any tanks as the current status (i.e. whether decommissioned and made safe)
is unknown.

Desk study searches and subsequent dialogue with the current site owner has
not been successful with regards to obtaining information on the total number,
location and size of presumed below ground fuel tanks in the south-east of the
site. Due to health and safety concerns, it was therefore not possible to dril!
the window sample boreholes exactly where the tanks were suspected to be
present due to health and safety risks and/or damage to the machinery.
Exploratory holes in this area were therefore placed as close as possible to
the zone of assumed tanks, given the health and safety concerns, to maximise
the chance of encountering any contamination which may be associated with
their former use, whilst also ensuring the safety of the workforce.
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5.3.2

5.3.3

¢ 5.3.4

5.3.5

5.3.6

5.3.7

Clearance of Underground Services

Prior to commencing ground investigations, a walkover survey was carried out
to identify the presence of underground services and an underground service
drawing was provided by the client. Where underground services were
suspected, exploratory positions were relocated away from the suspected
areas in the interests of heaith and safety.

In addition to the above, the positions were scanned with a cable avoidance
tool (CAT) as a further precautionary measure.

Site Works

All exploratory holes were logged by a qualified Opus Joynes Pike Geo-
Environmental Engineer generally in accordance with BS EN 14688
‘Geotechnical Investigation and Testing — Identification and Classification of
Soil'. Disturbed samples were taken at selected intervals from the strata
encountered, placed in appropriate containers and submitted for geotechnical
and chemical testing.

In situ standard penetration testing (SPT) were carried out in selected
exploratory holes to derive ‘N’ values, which can be used to assess the
relative strength and density of encountered strata. It should be noted that
SPT ‘N’ values quoted within the borehoie logs presented in Appendix ‘D,
and referenced within this report, are presented as corrected values generally
in accordance with BS EN 14688, to account for the rig efficiency, borehole
depth, overburden factors etc. Further correction of the ‘N' values should
therefore not be necessary. Raw field data is archived within the Opus
Joynes Pike project file, and can be provided on request.

Thirteen window sampie holes (WS101 to WS113) were advanced using a
tracked percussive Window Sampling rig to depths varying from 2.00m and
5.00m below ground level (bgl). Where hardstanding was present at the
surface a concrete coring rig was used to penetrate the layer. The
exploratory holes locations are shown on the enclosed drawing No. MK J-
MG064.00/01.

Selected window sample boreholes were fitted with a combined gas /
groundwater monitoring standpipe consisting of a slotted response zone with
gravel surround, plain tubing with bentonite seals, and a gas tap assembly at
surface protected with a flush lockable cast iron well cover.

On completion the exploratory holes all boreholes (except where fitted with
well installations) were backfilled with soil arisings, and where possible the
working area was left flat and clear of debris etc.

Soil samples were taken at regular intervals by the Opus Joynes Pike Geo-
Environmental Engineer in plastic tubs and in corresponding glassware where
organic testing was intended. All samples were labelled following standard
protocols to ensure the site location, borehole location, sample depth, sample
type, date and job reference were all clearly identifiable.

Once soil samples were collected they were stored in cool boxes chilled with
ice packs to preserve sample integrity as far as reasonabiy practicable.
Subsequently the samples were transported to the {aboratory under QA / QC
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controlled conditions employing a chain of custody system to ensure sample
integrity prior to the laboratory testing.

Groundwater samples were coliected from installed wells on the 8" February
2010 using dedicated HDPE sample tubing and an inertial pump system to
allow removal of at least 2 well volumes of water as a ‘purge’ to remove
potential stagnant or cross contaminated water. Samples were taken
following standard Opus procedures to limit the potential for cross
contamination between exploratory holes as far as possible. Groundwater
was collected in 1 litre glass sample bottles provided by the laboratory and
transported under standard QA / QC procedures for subsequent laboratory
testing.

Groundwater wells at WS102 and WS108 were found to have insufficient
‘head’ of groundwater at the time of the sampling visit, hence samples were
not collected from these positions and the testing was therefore limited to the
other exploratory positions, namely WS101, WS105, WS108, WS109 and
wS110.

Chemical Laboratory Testing

The programme of chemical tests was undertaken on samples obtained from
the intrusive investigation to assess the levels of contamination within the
strata encountered on the site with regard to identified receptors, as detailed
within the Conceptual Site Model. This analysis was carried out at the
MCERTS accredited laboratory of SAL Ltd, for suites of determinands chosen
bearing in mind the Conceptual Mode! for the site presented in Section 3.

Samples of the Made Ground and natural soils were selected at regular
intervals from the near surface in order to identify potential contaminants that
may pose a risk to human health. Additional soil samples were collected from
greater depth in order to determine the potential mobility of contaminants as
well as identifying background concentrations. Where appropriate testing was
targeted at

In summary, the following analyses were carried out;
SOILS ANALYSIS

¢ General Screening suite (including metals, pH, Sulphate, Phenols, Soil
Organic Matter and speciated PAH’s)
{4 samples)
Targeted at samples of Made Ground

¢ Metals, metalloids, water soluble boren and pH
(6 samples)
Targeted at samples of Made Ground

» Asbestos screen — presence / absence
(3 samples)
Targeted at samples of Made Ground

» Aggressive ground suite — pH, water soluble sulphate, total sulphate,
sulphur.
(7 samples)
Providing general coverage of the site through space and with depth.
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* Speciated Volatile Organic Compounds (VOC's) including Acetone
(3 samples)
Targeted at areas of fuelfoil’chemical storage or suspected
contamination.

* TPH CWG (speciated to include aliphatic and aromatic fractions)
(12 samples)
Providing general coverage of the site with sefected tests also used to
target known or suspected sources of fuel contamination

GROUNDWATER ANALYSIS

¢ General Screening suite (including metals, pH, Suiphate, Phenols,
speciated PAH’s and hardness)
(5 samples)
All recovered groundwater samples

* Additional testing for speciated TPH including benzene, ethyl benzene,
toluene and xylene.
(5 samples)
All recovered groundwater samples

5.4.4  With regards to potential contamination, analysis for relevant compounds such
as PAH's was scheduled on separate soil types to allow a statistical analysis
of results with emphasis placed on analysis of near surface soii samples given
the findings of the conceptual model and nature of the proposed
redevelopment. As near surface strata comprised made ground of variable
nature and compositions, for the purposes of statistical assessment the results
were considered as a single averaging area in accordance with standard
CLR11 methodologies.

5.4.5 For certain other suites of analysis, and in particular TPH and VOC's, these
tests were largely targeted at potential sources or hotspots and therefore it is
not considered appropriate to assess this data on a statistical basis. For these
tests the data has been considered on a sample by sample basis and where
results are elevated then further discussion and risk assessment is provided
as appropriate.

5.4.6 Results of the chemical testing are presented in Appendix ‘E' along with a
statistical assessment of the soils analysis results (where appropriate) in line
with current guidelines.

5.5 Geotechnical Laboratory Testing

5.5.1  Representative samples were submitted to an approved and accredited
laboratory (Bureau Veritas Ltd), and the following tests scheduled to
determine soil properties as related to foundation design and construction;

¢ Plasticity Index and moisture content — Cohesive samples
(4 samples)

5.5.2  Resuits of the geotechnical testing are presented within Appendix ‘F’.

5.5.3  In addition, pH and water soluble sulphate testing has been carried out on
selected soil samples to allow an assessment of ‘aggressive ground’
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conditions. This data is included in Appendix 'E’ alongside the contamination
results but discussed hereafter alongside geotechnical findings where
appropriate.

Gas and Groundwater Monitoring

Gas /Groundwater Monitoring was carried out on three occasions following
completion of the main phase of site work, to confirm the concentration of any
gases present and establish flow rates (where possibie} in accordance with
current best practice guidance on the assessment of gas risks on
development sites.

Gas monitoring has been carried out using a GFM 430 gas monitor which is
fully calibrated and maintained in accordance with Opus Quality Assurance
Protocols, to facilitate the measurement of Methane, Carbon Dioxide,
Hydrogen Sulphide and Oxygen concentrations as well as flow rates.

In addition to the above, groundwater ievel were monitored within the borehole
installation using a standard ‘dip meter. Groundwater levels are recorded
relative to existing ground levels.

The results of the gas / groundwater monitoring are included in Appendix ‘G’.
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RESULTS OF THE INVESTIGATION
Strata Encountered

The exploratory holes undertaken as part of this investigation have revealed
the following generalised succession of strata;

Made Ground

With the exception of WS105, all exploratory holes encountered hardstanding
at surface and to depths of up to 0.3m below ground level (bgl) which
generally consisted of bituminous surfacing in the west of the site (car parking
to the rear of the premises) or concrete slabs with occasional mesh
reinforcement in all other areas.

Underlying the hardstanding, Made Ground was found to be quiet variable but
generally consisted of either a clayey or stony/sandy soil matrix with inclusions
of ash, brick, concrete fragments, occasional glass, and occasional pockets of
organic matter.

Made Ground was found to be notably deeper in the west of the site (in the
range 1.0 — 1.8m bgl) and in this area was notably of higher organic content
(for example WS102) and in addition these strata were generally clayey. in
the east of the site {characterised by WS103 and WS106 — WS112 inc) Made
Ground was generally much thinner (typically 0.5 — 1.0m) more granular
(sandy or stony) and not found to be significantly organic. The exception to
this pattern is WS106 which proved Made Ground at a depth of 2.4m in the
east of the site, although this is associated with the suspected below ground
fuel tanks believed to be present at this location.

SPT ‘N’ values obtained during the investigation within the Made Ground
revealed corrected ‘N’ values in the range 2 to 10 generally indicating a
variable strata but typically loose or of low strength.

No visual / olfactory evidence of contamination was noted within the Made
Ground / Topsoi! strata during the investigation, other than the ‘ashy content’
and occasional inclusions of glass, brick etc within near surface strata for
example at WS302.

Alluvial Deposits

Strata interpreted as representing Alluvial Deposits were encountered in
WEG101 (2.8m deep) WS102 (2.4m deep) and WS103 (1.0m deep) and were
generally encountered as a soft to firm consistency organic sandy clay
typically of low strength and become firmer with depth.

SPT ‘N’ values obtained during the investigation within the Alluvial Deposits
revealed corrected ‘N’ values in the range 4 to 33 which confirms the
geotechnical variability of these strata.

It is noted that the deeper Alluvial Deposits (WS101 and WS102) were
encountered in the west of the site, nearest to Frays River which is
presumably the origin of these deposits as they would have probably been laid
down by the river within its flood plain during the quaternary geological period.
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No visual / olfactory evidence of contamination was noted within the Alluvial
Deposits during the investigation.

Langley Silt

Strata interpreted as representing the Langley Silt Formation were
encountered in the majority of exploratory holes underlying the Alluvium and
Made Ground (where present) with the exception of WS101 and WS102
where Langley Silt strata were proved to be absent and in WS106 where deep
Made Ground was encountered. Where present the Langley Silt strata were
encountered at depths varying from 0.5m — 1.8m bgl and extended to a
maximum proven depth of 4.0m (WS105) with the depth generally being found
to be greater in the west {i.e. ranging from 2.8m to 4.0m in WS103, WS104,
WS105 and WS113) compared to the exploratory holes in the east where the
maximum depth of Langley Silt was notably lower (i.e. ranging from 1.6 —2.1m
in WS108 to WS112).

The Langley Silt strata were generally encountered as a soft to firm
consistency yellowish brown low strength clay, sandy or silty in places, with
some laminated zones and a little gravel, becoming more gravelly with depth.

SPT ‘N’ values obtained during the investigation within the Langley Silt strata
revealed corrected ‘N’ values in the range 4 to 23 (total of 12 results) with the
majority of results being in the range 4 — 7 (total of 7 resuits) indicating a low
strength strata generally.

No visual / olfactory evidence of contamination was noted within the Langley
Silt strata during the investigation.

River Terrace Deposits

River Terrace Deposits were encountered in all exploratory holes, generally
underlying the Langley Siit or directly beneath the Made Ground or Alluvium
where Langley Silt strata were absent (i.e. WS101, WS102 and WS106) with
the exception of WS103 which was terminated within the Langley Silt.

The River Terrace Deposits were typically encountered as a greyish and
yellowish brown clayey or silty sand and gravel or gravelly sand with SPT ‘N’
values proved in the range 14 - >50 with a mean average value of N = 34.
These results indicate that the River Terrace Deposits are medium dense to
very dense with the average result indicating conditions towards the lower
bound of ‘Dense’ as being typical.

In the majority of exploratory holes the River Terrace Deposits were not fully
penetrated due to the density of these strata preventing the drilling rig from
driving sample tubes to greater depths, with the exception of WS105, WS108
and WS109 which proved the base of these strata at a depth varying from 3.6
—4.8m bgl.

No visual / olfactory evidence of contamination was noted within the River
Terrace Deposits during the investigation, with the exception of the following;

*» WS104 encountered a zone of ‘possible oily contamination’ from 3.5m
to 3.6m bgl.
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» WG108 recorded a 'slight hydrocarbon odour’ from 3.0 — 3.7m bgl.

London Clay Formation

Stiff consistency grey clayey strata interpreted as representing the London
Clay Formation were encountered in some of the deeper exploratory holes
where River Terrace Deposits were fully penetrated (i.e. WS105, WS108 and
WS109). In these exploratory holes the London Clay was encountered at
depths in the range 3.6 — 4.8m bgl and to the full depth of investigation.

SPT ‘N’ values within the London Clay were proved in the range 16 — 25
indicating a generally high strength for these strata.

No visual / olfactory evidence of contamination was noted within the London
Clay Formation during the investigation.

Groundwater Observations

Accurate measurement of groundwater levels during drilling of Window
Sample boreholes can be difficult especially where the exploratory holes are
collapsing in (which occurred on this site at some locations within the River
Terrace Deposits) or where the holes are immediately filled in before allowing
equilibration of the groundwater due to time constraints.

Notwithstanding the above, approximate observations of groundwater levels
were recorded where possible during the site works and generally record
groundwater to be present within the River Terrace Deposits at a typica! depth
of around 2.8 — 4.0m bgl.

During subsequent groundwater monitoring visits, groundwater leveis were
measured more accurately within the wells installed in selected exploratory
holes, to provide a more reliable indication of equilibrium groundwater
conditions across the site. This monitoring proved groundwater levels in the
range 1.21 — 3.59m bgl with groundwater generally being encountered
towards the top of the granular River Terrace Deposits or slightly above this
level.

Groundwater level measurements within WS108 are considered to possibly be
erroneous since they do not compare well with other readings. This may be
caused by ponding surface water entering in to the well head and temporarily
raising levels within the standpipe.

It should be noted that groundwater levels may fluctuate for a number of
reasons including seasonal variations. Ongoing monitoring would be required
to establish both the full range of conditions and any trends in groundwater
levels.

Chemical Te'sting (Soils and Groundwater)
A) SOILS ANALYSIS

The results of the chemical testing on soil samples have been reviewed in
accordance with the legislative framework and criteria set out in Appendix ‘E’.
The Contaminated Land Exposure Assessment (CLEA) methodology has
derived four ‘generic’ land use scenarios, for the assessment of potential
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contamination, namely residential (with home-grown produce), residential
(without home grown produce), allotments and commercial.

The proposed development comprises a Lidl supermarket which generally
conforms to the ‘commercial’ land use scenario, therefore ‘commercial end
use' screening values have been considered in the first instance to provide a
conservative assessment of any potentially significant soil contamination on
the site.

Should the nature of the proposed development change significantly, it may be
necessary to re-evaluate the contamination results and recommendations
presented within this report.

Metals and PAH results have been split into separate data sets for statistical
assessment purposes. Statistical results are therefore presented within
Appendix ‘E’ as separate spreadsheets for each soil type and separately for
metals and PAH’s.

Testing for TPH, VOC's, Acetone and Asbestos have been targeted at
appropriate locations and areas of suspected contamination. It is therefore
not appropriate to consider this data statistically and hence each result is
compared to the screening values on a sample by sample basis with any
elevated concentrations being highlighted for further risk assessment in the
first instance.

Total Organic Carbon (TOC) results for near surface Made Ground soiis have
been proved in the range <0.1 — 2.2% with a mean of 1.7% which equates to
a mean Soil Organic Matter (SOM) value of 2.9%. However, to be
conservative in the first instance given the limited number of results available
for TOC and its proven variability, results for organic contaminants within near
surface soil samples (principally Made Ground) have been compared to
screening values for the 1% soil organic matter scenario.

For deeper samples (natural strata) three results for TOC have proved values
in the range 0.2 — 0.4% which indicate a mean SOM value for these strata of
0.58%. Therefore when considering the contamination results for these strata
the 0.25% SOM screening values have been utilised in the first instance to
give a conservative assessment of potential contamination.

Based on the above methodology, chemical testing of the soil samples has
recorded the presence of the following contaminants of concern;

Made Ground — Statistical Analysis

The statistical mean and maximum value tests undertaken on the metal
results for 10 Made Ground samples tested indicate that the statistical os™
Percentile upper bound values for the determinands tested are all below the
relevant Opus screening values, with the exception of the following;

. Results for metals (10 results) indicate that none of the samples
exceed the in house screening values for a commercial end use,
indicating an absence of contamination by these parameters.
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. Results for speciated PAH’s (4 results) similarly indicate an absence
of significant contamination when compared to the relevant screening
values.

TPH Results

None of the results for aliphatic and aromatic banded TPH’s and benzene,
toluene, ethyl benzene and xylene, indicate the presence of significant soil
contamination by TPH's. In particular, it is noted that testing targeted at
samples identified as potentially contaminated based on field observations
(namely WS104 at 3.5m and WS108 at 3.7m) also records an absence of
significant contamination.

Although screening values are not appropriate for total TPH concentrations it
is relevant to note that the sum of all TPH CWG bandings for the tested
samples lies in the range <1 — 31mg/kg, which generally indicates an absence
of significant contamination by TPH's. The highest results (approx. 31mg/kg)
relate to WS108 at 0.4m and suggest some possible very marginal (but not
significant) impaction by heavy aliphatic compounds (with the result for C21-
C35 aliphatic compounds being 17mg/kg).

VOC and Acetone Resulis

All results for VOC’s and Acetone reveal results to be below the relevant
screening values or laboratory detection limits for the relevant compounds,
suggesting an absence of significant soil contamination by these compounds
at the sample locations where these tests were carried out.

Asbestos Results

Testing of selected samples of Made Ground for the presence / absence of
Asbestos Containing Materials (ACM’'s) suggests an absence of ashestos
within the soil matrix at these locations.

B) GROUNDWATER ANALYSIS

Results for groundwater analysis have been compared against UK published
Environmental Quality Standards for freshwater (where available) or UK
Drinking Water Quality Standards in the absence of EQS's where appropriate
given the presence of a river channel in close proximity to the site, to give an
indication of the potential risks to this receptor from any groundwater
contaminants which might be present beneath the site.

For PAH's the “sum of 6" methodology has been adopted which involves
calculating the sum of the concentrations for benzo(a)pyrene, benzo
{(b)fluoranthene, benzo(ghi)perylene, fluoranthene, indeno(123cd)pyrene and
pyrene — with this value being comparable to the Environmental Quality
Standard for PAH's as an indicator of potentially significant contamination.

Results indicate a general absence of significant groundwater contamination
with the exception of the following;

A) Nickel very slightly exceeds the UK Drinking Water Quality Standard of
20ug/l in WS105 with a proven concentration of 22ug/| at this location.
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B) The “sum of 6” PAH results exceed the Environmental Quality Standard
of 0.1ug/l in two samples with results of 0.4ug/l in WS109 and 0.19ug/I
in WS101 (NB the total PAH values quoted here are conservative since
where values for the individual compounds lie below the laboratory
detection limit (LDL) the result is assumed to be equal to the LDL when
calculating the sum of 6)

C) Calculated total TPH results (summing the result for individual carbon
bands) exceed the Environmental Quality Standard of 10ug/l in 4 of the
5 tested samples, summarised as follows;

o Sample WS109 has a total TPH concentration of approx 190ug/|
which is 19 times the EQS.

o Sample WS105 has a total TPH concentration of approx 30ug/|
which is 3 times the EQS.

o Sample WS113 has a total TPH concentration of approx 90ug/i
which is 9 times the EQS.

o Sample WS101 has a total TPH concentration of approx 40ug/l
which is 4 times the EQS.

Summary

In summary, the contamination testing has proved the general absence of
significant soil contamination but there is some evidence to suggest that
groundwater is contaminated with TPH's, and to a lesser extent with PAH's.

The significance of the above resuits is discussed in further detail within
Section B of this report.

Geotechnical Testing

The results of geotechnical testing for pH and water soluble sulphate
{aggressive ground testing) carried out during this investigation are included
alongside the chemical testing data in Appendix ‘E’. In addition to the above,
results for geotechnical classification testing are presented within Appendix
IFI.

The water soluble sulphate content and pH values determined for selected
samples taken from across the site have proved values in the following
ranges;

*  Water Soluble Sulphate (SO,) - <0.01 to 0.42g/|

e pH - 7.410 11.8 pH units

In addition to the above, the results of Plasticity Index testing and moisture
content determinations have been proved in the following ranges;

¢ Plasticity Index 12 - 45%

* Moisture Content 16 - 29%
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When adjusted to account for the percentage of particles passing a 425um
sieve, the Modified Plasticity Index (MPI) values remain unchanged. These
results indicate that the near surface superficial deposits have a low to
medium volume change potential, whereas the single sample of London Clay
tested has been proven to have a high volume change potential, in
accordance with standard construction practice.

Geotechnical recommendations relating to the above results are included
within Section B of this report.

Gas Monitoring

The results of gas monitoring carried out within the gas monitoring wells
during two gas monitoring visits following completion of the main site work
have proved concentrations of ground gases in the following ranges;

» Carbon Dioxide concentrations proved up to 0.8%.

¢ Methane concentrations are generally below the
instrumentation detection limit with a maximum proven
concentration of 0.1%.

» Oxygen concentrations have been proved in the range 19.1
- 20.4%

¢ Hydrogen Sulphide and Carbon Monoxide concentrations all
lie below the relevant instrumentation detection limits.

» Flow rates are generally below the level of detection with one
result of -1.5 litres per hour indicating a flow of air in to the
ground.

The significance of the above results is discussed in detail in the following
sections of this report.

Groundwater Monitoring

The results of groundwater monitoring (i.e. the groundwater levels) can be
used to estimate the generalised groundwater profile beneath the site which
can in turn inform the risk assessment for potential contamination where
appropriate.

With reference to topographic mapping provided by the client, an approximate
reduced level has been estimated for the ground surface at each of the
Window Sample boreholes. This data is recorded on the expioratory logs
detail in Appendix ‘D',

Taking the most recent groundwater levels data (site visit 03/03/10 results
detailed in Appendix ‘G’) the following information can be derived with regards
to the relative level of groundwater at the various sampling positions;
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Exploratory | Reduced Measured Measured

Hole ground Level Groundwater Groundwater
Reference (mAOD) Level (m BGL) Level (mAOD)
WS101 31.5 2.47 29.03
WS102 31.7 2.79 28.91
WS105 32.6 3.34 29.26
WS108 33.3 1.21 32.09 (NOTE 1)
WS109 33.2 2.40 30.80
WS110 33.2 2.47 30.73
WS113 32.0 2.87 2913

Note 1: Data for WS108 is suspected to be erroneous.

Results for WS108 have been discounted as they are suspected to be
influenced by a surface water puddle flooding the well at the time of the
sampling visit.

With reference to the remainder of the data, this generally suggests a
groundwater profile sloping down towards the west, i.e. towards the River
Fray, indicating a groundwater fiow direction towards the west as would be
expected given the environmental setting of the site.

Triangulation of various points to provide a more accurate assessment of the
groundwater profile indicates that groundwater is flowing across the site from
east to west, with a slight southwards deviation towards the west-south west
being suggested by triangulation of levels between WS101, WS102 and
WS109 for example.

The results indicate a relatively shallow groundwater table beneath the site,
with a fall of around 1.8m over a distance of approximately 110m, i.e. a
gradient of 1 (v) in 60 (h) as an estimation. This implies that groundwater flow
across the length of the site is probably occurring at a fairly slow rate, most
probably within the granular (permeable) River Terrace Deposits.
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ASSESSMENT AND RECOMMENDATIONS

INTRODUCTION

This report has been prepared on the understanding that the site is to be
developed for a new Lidl supermarket. Details of the imposed line loads
associated with the proposed structure are unavailable at the time of writing.

Recommendations made within this report should be considered to be
preliminary and subject to confirmation once development proposals and
confirmation of the existing foundation designs and structural details are
finalised. In particular the recommendations for foundation designs for the
proposed development will be largely dependent on the nature and magnitude
of imposed loads associated with the structure, although at this stage it is
anticipated that the development will be likely to comprise lightly loaded steel
portal frame type structure.

An assessment of potential unexploded ordnance (UXO) risk is not included
within this report and the client and/or clients appointed contractors should
take reasonable safety precautions during development works to ensure the
safety of site personnel in accordance with standard UK guidance.

Should the proposed site usage change significantly from the above, the
contents of this report will require review and amendment as appropriate.
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ENVIRONMENTAL ASSESSMENT
Introduction

Prior to commencing demolition of existing buildings, it will be necessary to
carry out a full asbestos survey of the existing structures as any Asbestos
Containing Materials (ACM's) will need to be removed prior to demolition in
accordance with Health and Safety Executive (HSE) requirements. Given the
current and former usage of the site, ACM's should be assumed to be present
and suitable provision should be made for removal and disposal costs.

Records have proved that 3 ‘significant’ pollution incidents occurred on the site
in the late 1980’s and early 1990's (see section 3.7). Enquiries have failed to
uncover any further relevant information on these incidents. Aithough it is
considered unlikely, the potential of encountering further unexpected
contamination on the site (potentially associated with these pollution incidents)
cannot be totally discounted at this stage.

All development works should take account of the proximity of the River Fray
close to the western site boundary. Construction work should be planned and
implemented so as to reduce impacts on water quality as far as possible.

Soil Contamination Summary

The findings of this investigation have been assessed in relation to a
combination of specific site characteristics as identified within the Preliminary
Conceptual Model and with reference to the proposed future site end-use.
The geology underlying the site has been classified as a Major Aquifer by the
Environment Agency, hence assessment of contamination risks is largely
driven by risks to groundwater/surface water in the first instance.

Potential sources of contamination have been targeted by the intrusive ground
investigation, and chemical analysis of the retrieved soil and groundwater
samples has been specifically tailored to the identification of potential
‘contaminants of concemn’, based on desk study searches and the findings of
a walkover survey of the site.

The results of the soil contamination testing indicate that the majority of the
contaminants tested for have been proved to lie below the relevant Opus in
house screening values. This indicates an absence of significant human
health impacts for the proposed end users of the site, and no significant
remediation measures are likely to be required to be protective of human
health within the completed development.

Groundwater Contamination Summary

Consideration of groundwater analysis results is less straightforward and
some elevated levels of contamination have been encountered beneath the
site, which can be summarised as follows;

A} Nickel
Nickel very slightly exceeds the UK Drinking Water Quality Standard of
20ug/l in WS105 with a proven concentration of 22ug/l at this location.
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8.3.2

. 8.3.3

8.3.4

8.3.5

B) PAH's
The “sum of 6" PAH results exceed the Environmental Quality Standard
of 0.1ug/l in two samples with resuits of 0.4ug/l in WS109 and 0.19ug/
in WS101 (NB the total PAH values quoted here are conservative since
where values for the individual compounds lie below the laboratory
detection limit (LDL) the result is assumed to be equal to the LDL when
calculating the sum of 6).

C) IPH's
Calculated totai TPH results (summing the result for individual carbon
bands) exceed the Environmental Quality Standard of 10ug/! in 4 of the
5 tested samples, summarised as follows;

o Sample WS109 has a total TPH concentration of approx 190ug/l
which is 19 times the EQS.

o Sample WS105 has a total TPH concentration of approx 30ug/|
which is 3 times the EQS.

o Sample WS113 has a total TPH concentration of approx 90ug/l
which is 9 times the EQS

o Sample WS101 has a total TPH concentration of approx 40ug/|
which is 4 times the EQS

Each of these potential ‘contaminants of concern’ shall be discussed in further
detail in the following section;

A) Nickel

Although the result for nickel is very slightly elevated in a single borehole, this
is considered very unlikely to be significant especially when one considers that
the results for nickel are significantly lower and well below the EQS at
sampling positions located downstream of this slightly elevated result. Further
consideration of this result is therefore not considered to be necessary at this
stage.

B) PAH's

Results for PAH's indicate some marginal to moderate impaction of
groundwater by PAH’s. No significant PAH concentrations have been
encountered within soils on site, suggesting that the source of this
groundwater contamination could possibly be an off site source, situated
upstream (to the west) of the site. However it is not possible to definitively
prove this at present.

Elevated PAH's in groundwater are possibly associated with the assumed
zone of below ground tanks in the south-east of the site. Groundwater from
WS109 (nearest to the tanks) proved PAH's at around 4 times the
Environmental Quality Standard (EQS) with measured concentrations
downstream of the tank zone and on the western edge of the site being found
to be significantly lower {around twice the EQS in WS101).

In conclusion with regards to PAH's these are possibly attributed to an off site
source, and in any case the concentrations clearly reduce significantly across
the length of the site as groundwater flows from east to west and groundwater
appears to be only marginally impacted on the downstream edge of the site as
sampled by WS101.
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8.4
8.4.1

8.4.2

Since no PAH's have been encountered in soils on site, and since it is not
clear whether there is an off site source for these compounds, specific
remedial measures to remedy PAH contamination are unlikely to be required,
assuming that any known sources of contamination on site such as the below
ground fuel tanks are dealt with appropriately during the site redevelopment.
It may be necessary to camry out a detailed quantitative risk assessment
(DQRA) regarding potential risks to controiled waters (the River Fray) to
confirm this assessment at a later date.

C) TPH’s

TPH results within groundwater samples are potentially more significant with
the highest concentration being encountered at WS109 and proving a total
TPH of 190ug/l which is around 19 times the EQS of 10ug/.

As with PAH's the results for TPH indicate the highest concentrations to be
present nearest to the assumed below ground fuel tanks with concentrations
of 190ug/l at WS109 falling to 90ug/! at WS113 and falling further to 46ug/l on
the western extremity of the site as measured by WS101. This strongly
suggests that there is probably a residual source of fuel contamination either
still within the tanks (it is not known whether they have been decommissioned)
or more likely within soils in and around the position of the tanks, including
possibly underneath them.

Although the soil sampling has not proved the presence of a soil source of
TPH contamination in the vicinity of the tanks it must be remembered that due
to the uncertain number and positioning of the tanks it was not possible to drill
boreholes as close as would be preferred, due to health and safety concems.
Even if boreholes had been placed immediately adjacent to the tanks, there
would still be a level of uncertainty relating to the presence or absence of soil
contamination immediately underneath the bottom of the tanks.

It is therefore concluded that the assumed below ground fue! tanks in the
south-east of the site will need to be removed as part of site redevelopment
and it should be assumed that some significant soil contamination will be
encountered and will require remediation as part of the works.

Dealing with the anticipated TPH impacted soils will also to some extent
mitigate the situation with regards to PAH's in groundwater.

Further advice and recommendation relating to the remediation are provided
in Section 8.5.

Gas Risk Assessment

At this stage limited gas monitoring has been carried out as part of this
investigation. The desk study has not identified any landfill sites within
influencing distance of the site or any other substantial sources of ground
gases, although some deposits of organic alluvial strata have been
encountered in the west of the site and these could pose a very low level of
risk to the proposed structure in terms of gas risks.

Gas monitoring data provided in Appendix ‘G’ records negligible
concentrations of ground gases within the installed wells, and in addition only
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8.4.4

8.4.5

8.5
8.5.1

8.5.2

8.5.3

8.5.4

8.5.5

8.5.6

very low flow rates have been proven (single negative result suggesting gas
flow into the ground).

This data suggests ‘Characteristic Situation 1° or ‘Very Low Risk’ in
accordance with CIRIA C659 although further monitoring visits would be
necessary to confirm this assessment strictly in accordance with the
guidance.

Based on the above, landfill (ground gas) protection is not considered to be
necessary for the proposed development. However, as detailed in section 7.5
a basic hydrocarbon vapour membrane should be installed within the
proposed building to prevent vapours from volatile groundwater contaminants
from entering the building and potentially causing an odour nuisance. It
should be noted that this assessment is subject to the agreement of the
regulators with reference to any planning conditions or other specific
requirements which they may have in this regard.

There are no requirements for radon protection for the proposed development.

Recommended Remedial Strategy

Based on the findings of this investigation, the following remedial measures
are considered necessary to be protective of the identified receptors:-

Protection of Human Health

Human health risks associated with the proposed development are unlikely to
be significant since the majority of the extension area will be occupied by
buildings or will be under hardstanding.

No significant soil contamination has been encountered during the
investigation. However, should any suspected contamination or unusual
ground conditions be encountered as the site is developed, then the advice of
a Geo-Environmental Engineer should be sought an appropriate strategy
agreed with the Local Authority and / or Environment Agency as necessary.

Some moderate levels of TPH and PAH's have been encountered in
groundwater underlying the site, and it is therefore recommended that a
hydrocarbon vapour membrane should be installed within the proposed
supermarket building to protect against the ingress of volatile vapours.

The above strategy should be discussed and agreed in advance with the
appropriate regulatory authorities before undertaking any irrevocable actions.
The regulators may require a post remediation validation report to be
produced and issued on completion of the development.

In addition to the above, site workers should adopt suitable health and safety
measures to be protective of health for the duration of construction works,
especially where operatives are likely to be coming into contact with soils.
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8.5.12

Protection of Controlled Waters

It is considered that removal of the below ground fuel tanks, associated
interceptor system, above ground tank on the northern boundary of the site
and any contaminated soils associated with this structure, should mitigate any
risks to controlled waters to a satisfactory level.

It is understood that there are 6 below ground tanks in total although no
records have been traced. It is assumed at this stage that the tanks are 2000
gallon capacity each, subject to confirmation.

Scaling off the available plans and making some assumptions regarding the
depth of contamination, it is estimated that the volume of potentially
contaminated material could be around 542m?. This is reduced by 55m° to
account for the volume of the tanks which are assumed to be
decommissioned (e.g. concrete filled). It will be necessary to allow for
removal of the tanks by contractors as part of site clearance works.

With reference to the interceptor system, this is likely to represent a smaller
source of contamination say 100m?® total as a best estimate based on the
available information.

In addition it would be prudent to also allow a small amount for dealing with
the above ground heating oil tank on the northern site boundary. Although no
significant soil contamination has been encountered in the borehole which
targeted this zone (WS105) it would be expected to find some shallow soil
contamination within the brick bund and immediately underneath the position
of the tank.

Given the above, an estimate of the likely cost of remediation to these zones
can therefore be provided as follows;

Table 7.1: Estimated Remediation Costings {Fuel Tanks)

SOURCE OF ESTIMATED ESTIMATED ESTIMATED
SOIL DIMENSIONS OF VOLUME WEIGHT
CONTAMINATION | HOTSPOT ZONE

Below ground 20m by 8m and to a 542m3 1192 tonnes
tank farm (6 depth of 3.7m (this being

the interface with the
London Clay with ref to
WS108). Assuming &
No. 2000 gallon tanks
this volume is reduced
by 50m3 to account for

tanks assumed)

this volume
Interceptor 10m by 5m and to a 100m3 220 tonnes
S m depth of 2m (assuming
yste shallow depth of
structure)
Above ground 5m by 5m and to a depth 25m3 55 tonnes

heating oil tank of 1m (assuming shallow
scrape of any near

surface contamination
will suffice)

TOTAL = | Approx 670m3 Approx 1500
tonnes
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Taking 1500 tonnes as a best estimate of the likely volume of contaminated soils and
assuming that this will go off site as hazardous waste;

Landfifl tax would apply at the current rate of £48 per tonne.

Landfill disposal costs are estimated at £85 per tonne or around £1500 per load

(standard 8 wheel tipper truck with 10m3 capacity)

Landfill tax cost estimate = £72,000 exci VAT

Landfill disposal cost estimate = £127,500 excl VAT

TOTAL ESTIMATE = £199,500 excl VAT

In addition it will be necessary to carry out a detailed groundwater risk assessment

(DQRA) to establish remedial targets for the remediation and produce a remediation

strategy, agree this with the regulators, validate the remediation including faboratory

testing of soils within the tank zone followed by subrmission of a remediation
completion report. The regulators may require ongoing groundwater monitoring
during and after the construction work to provide evidence of ameliorating
groundwater conditions as a result of the remediation. An aliowance of £17,500
excl VAT would be appropriate at this stage for this element of the remediation.

* ltis assumed that GROUNDWATER REMEDIATION (for example pump and treat)
will not be required, although this is subject to the agreement of the Environment
Agency.

*  Piease note that landfill tax rates are currently rising by £8 per tonne per year and
you may need to allow for additional uplift dependant on the construction
programme, for work taking place after March 2011.

*  Landfil tax exerptions for contaminated tand DO NOT APPLY as this tax relief has
been abolished for new appiications.

*  Rates for landfill disposal are given in good faith as indicative amounts based on
current market conditions however it should be noted that rates do vary significantly
from area to area and over time. It is assumed that Lidl will make enquiries with a
specialist contractor to check and adjust these costing as appropriate prior to
finalising the budget for the development. Saving may be possible for an ex-situ on
site bio-remediation scheme although this would require several months at least to
implement which would have implications for the construction programme.

*  Volumes and tonnages are estimated based on various assumptions and with
reference to very limited information on site conditions, for example the number and
size of tanks is not known for certain at this stage.

* It may be appropriate for Lidl to apply a reasonable contingency factor to this

astimate to account for the various uncertainties, commercial risks, likely time

implications to the consiruction programme etc.

GRAND TOTAL (excluding contingency sums) = £217,000.00

8.5.13 In accordance with standard requirements on a site such as this, it will be
necessary to agree the remediation strategy with the regulators (Local
Authority and Environment Agency) prior to commencing work on site. A
remediation options appraisal will be required at an early stage in the project
to allow the feasibility of alternative remediation techniques to be considered
in accordance with Environment Agency requirements and to reduce
sustainability impacts as far as reasonably practicable.

8.53.14 In addition to the above, an allowance should be made for full asbestos
surveys and removal of any asbestos containing materials from the site prior
to commencing demolition. -

8.5.15 Groundwater monitoring wells installed during this investigation should be
protected and maintained where possible to allow for additional monitoring of
groundwater quality during remediation works.
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Re Use of Arising’s

The reuse of clean natural materials (from say foundations etc.) on the site is
generally acceptable provided that certain defined specific conditions are met.
These conditions would include the material being “uncontaminated”; the
material being suitable for use with no requirement for pre-treatment; there
must be a certainty over the re-use and the quantities must be limited to those
necessary for the specified works.

If re-use of arising’s is envisaged, it will be essential to show that a material
balance calculation has been carried out, to allow for the re-use of the
arising’s. Additionally, there will be a requirement to show that there will be
no environmental impact; this may possibly require a quantitative risk
assessment with regards to Controlled Waters and Human Health depending
on the nature of the contamination. A Waste Management Exemption or
Material Management Plan is normally required where re-use of arising’s or
significant earthworks operations are envisaged, although given the nature
and scale of the proposed works this is considered unlikely to be appropriate.

With regard to the movement of materials between sites, the current
Environment Agency policy is that any soil taken off a site and moved to
another development site would be regarded as a waste. As such the re-use
of this material on sites other than that on which it had been generated, would
require a waste management license or a registered exemption at the site
where it was proposed for re-use.

Health & Safety

During the construction of the development, a high standard of health and
safety awareness should be maintained in order to protect construction
workers from exposure to contaminated soil. It is therefore recommended
that the appropriate precautions given in Health and Safety Executive Report
HS(G)66 ‘Protection of workers and the general public during the
redevelopment of contaminated land’ are adopted.

It is our judgement that The Construction Design and Management (CDM)
Regulations 2007 (regulation 3) will apply to this project. As a designer we
have a responsibility to inform you of your duties to which you are subject by
virtue of the Regulations as specified in regulation 11 (1). We therefore draw
your attention to the CDM Regulations 2007 and the Approved Codes of
Practice contained therein.

Waste Disposal

If any excavated soils are to be disposed off site to landfill then this should be
carried out in accordance with an appropriate chain of custody system
following current UK guidance on the transportation and disposal of waste.
Waste Acceptance Criteria (WAC) testing may be required to fully classify
materials for landfill disposal.

Service Pipes

Given the history of the site, ground investigation work carried out to date and
the environmental setting, the use of standard plastic supply pipes (such as
HDPE) may be appropriate for shallow pipe runs clearly above the water table
and away from the below ground tank zone. Upgraded water supply pipe
work will probably be necessary in other areas and it is therefore
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recommended that the water supply utility company is contacted for
confirmation prior fo any construction work commencing on the site.

8.9.2 The use of recycled aggregate material made from road plainings should be
avoided for backfilling around services.

8.10 Regulatory Liaison

8.10.1 It is recommended that the above recommendations are agreed with the Local
Authority (Environmental Health and Planning) and the Environment Agency
{(where appropriate) prior to commencing work on site, especially where
planning conditions relating to environmental assessment are outstanding for
the proposed development.
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9.0
9.1
9.11

2.1.2

GEOTECHNICAL ASSESSMENT
Foundation Design

Opus are not aware as to the precise details or form of construction that may
be utilised for the proposed development, and thus the precise loadings that
may need to be carried by the foundations. Subject to review, as and when
these details become available, a range of foundation options may therefore
be appropriate. The following discussion of foundation options should
therefore be regarded as preliminary and subject to review as and when the
details of the intended development and the associated foundation loadings
are known.

Made Ground, Alluvium and soft and soft to firm Langley Silt strata proven
during the investigation are considered to be unsuitable for the support of
foundations/floor slabs etc, and foundations/fioor slabs etc should be designed
to fully penetrate these strata where encountered.

Beyond the westem boundary of the site is a steep slope down to Fray's
River. The slope is covered with vegetation. Due to the steep nature of the
slope, any construction near to the western boundary should be carried out
with care and no loads should be imposed onto the slope. It is assumed that
the proposed building will be set back sufficiently from this boundary to
eliminate slope stability as a potential concern. As a general guide, if the
building is situated closer to the top of the bank than the height of the bank
itself (unmeasured at present) then slope stability assessment may be
required.

The ground conditions in the east are noted to be better geotechnically than in
the west. However, due to the variable nature of the ground, and the final
location of the proposed store undecided, it is not possible to recommend
foundations for separate areas. Therefore, the foundation recommendations
are based on the worst area, being Zone A shown on plan MK J-M0064.00.02.

e Ground conditions in Zone A typically consist of deeper Made Ground
and / or soft consistency (low strength) clays to a depth of 2 to 3m
underlain by saturated river terrace deposits (sand and gravel).

e Trench fill foundations in this zone are very unlikely to be feasible as
they would need to extend down onto the river terrace gravels at which
depth rising groundwater would be encountered which would make
construction of trench fill foundations logistically very difficult and
costly.

» Ground conditions in Zone B are “better” with firm or stiff clays being
encountered at depths of around 1.5 — 2.8m which could possibly
support trench fill foundations although only lightly loaded structures

“could be accommodated by these strata due to their variability.
Foundations would need to be carefully designed so as not to
penetrate into the river terrace deposits (where possible) to avoid
encountering groundwater which would otherwise complicate the
construction process.

e With reference to the planning layout drawings provided by Poole &
Patton, both layouts currently under consideration would extend into
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Zone A (poorer ground) and hence piled foundations are
recommended for both schemes at this stage).

At this stage it is therefore recommended that the proposed structure should
be supported on piled foundations, utilising a near surface ring beam structure
to spread loads between pile heads where appropriate. If piled foundations
are used this should not impose any load on the potentialiy unstable slope to
the west of the site.

The precise type and design of piled foundations for the development should
be determined following consultations with an appropriately qualified and
experienced piling contractor. Driven or pre-bored piles may be appropriate
and the final design will be largely dictated by economic and site logistical
factors.

It is considered likely that the final pile design will utilise both skin fraction and
end bearing resistance, with the piles being established within the London
Clay Formation strata at estimated depths in the range 6 — 10m bgl. It will be
necessary to consider health and safety (noise and vibration) effects on
adjacent site occupiers and owners as appropriate.

Final designs for the foundations should be carried out by a suitably qualified
Engineer based on the findings of this investigation and with reference to the
anticipated loadings and serviceability requirements for the development.

Floor Slab Design

Suspended or heavily reinforced floor slabs are likely to be required for the
proposed development, subject to confirmation based on specific performance
requirements.

Final designs for the floor slabs shouid be carried out by a suitably qualified
Engineer based on the findings of this investigation and with reference to the
anticipated loadings and serviceability requirements for the structure.

Building Near Trees

Geotechnical testing has confirmed that the near surface natural strata
underlying the site can be classified as ‘medium volume change potential' and
hence design of any structures should take this into account. During
construction work due care and attention should be given to the wellbeing and
stability of any existing trees, especially along the westemn site boundary.

Deeper piled foundations established into the London Clay will need to be
designed based on the ‘high volume change potential’ of these strata as
proven by this investigation,

Construction

Construction work on the site will need to be carefully planned to minimise
tisks to any adjacent structures, including the Ford Dealership to the south.

Party Wall Act notices may need to be served on adjacent property owners
and it would be prudent to enter in to early discussions with the owner of the
Ford Dealership to the south of the site, as some of the buildings on this
boundary of the site have obviously undergone significant settlements in the
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past and re-development of the site could cause further structural problems if
not carefully planned and designed so as to minimise damage.

During site clearance works, ail below ground obstructions such as old
foundations, drain runs etc should be grubbed up and removed from site or
crushed and re-used where appropriate.

It is generally anticipated that excavations within the near surface strata
should be readily achieved using conventional plant (JCB 3CX or similar).
However, obstructions (old foundations, drain runs etc.) may be encountered,
associated with previous phases of development, and may require a higher
specification of plant and /or breaking out.

Excavations within the near surface Made Ground are likely to encounter
variable and loose / variable ground conditions and localised shoring or
battering back may be necessary to ensure stability. In the event that
excavations are to remain open for longer periods, consideration should be
given the use of trench support systems, although all excavation works should
be carried out in accordance with CIRIA Report 97 ‘Trenching Practice’.
Groundwater is present beneath the site at depths typically of around 2 — 3m
bgl. As a minimum, sump and pump dewatering techniques may be required
where significant groundwater entries are encountered in any excavations.

The results of the pH and sulphate analysis have been assessed for potential
aggression to buried concrete in accordance with the Building Research
Establishment: Special Digest 1: 2005 — Concrete in Aggressive Ground. It is
considered, with reference to the desk study findings, that the site can be
classified as a ‘Brownfield site’.

In accordance with Part 1 of BRE : Special Digest 1, based on the testing
carried out to date, it is considered that both Made Ground and natural
materials at the site can be assigned Design Sulphate Class DS-1 and an
ACEC (Aggressive Chemical Environment for Concrete) Class AGC-1.

The specific concrete mixes for the Design Concrete Class (DCC) to be used
on site will be determined by the site specific concrete requirements in terms
of the required durability and structural performance. These are assessed in
terms of the Structural Performance Level (SPL), and any need for Additional
Protective Measures (APM), detailed in Part 2 with further guidance in Parts 3
and 4 of BRE Special Digest 1.

Pavement Design

At this stage it is suggested CBR values of around 2 — 4% should be assumed
for the design of roads founded on the Made Ground or Langley Silt.
However, care should be taken during construction activities on site to avoid

heavy rutting and disturbance of these strata, especially during wet weather
periods.

Actual CBR values should be confirmed by appropriate testing in accordance
with the Local Highways Authority requirements (where appropriate), or other
relevant design requirements which might be specific to the proposed end use
of the site.
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Soakaways/Drainage

Due to the presence of the granuiar River Terrace Deposits relatively near
surface, soakaways may be feasible on the site, however the soils
encountered appear to contain a large amount of fine material so infiltration
rates may be low. In addition, the presence of a shallow groundwater table
would need to be taken into account within any possible soakaway design for
the site and potential environmental impacts would also require consideration
given the proximity of the River Fray.

if it is desirable to adopt soakaways on this site due to technical
considerations then this may be potentially feasible, however soakaway
testing in accordance with BRE:365 would be required to provide design
parameters.

Design Recommendations

Any design recommendations made within this report are considered the most
appropriate considering a number of factors including investigation findings,
financial and safety implications. All design recommendations are considered
to be achievable within a safe system of work. During construction due
consideration should be taken in relation to the safety implications inherent in
the chosen construction method.

Any design recommendations suggested within this report should be carried
out in line with current best practice and regulatory requirements. It is
considered that the contractor carrying out any recommendations contained
within this report will be aware of the standard construction processes involved
and have detailed knowledge of the relevant health and safety measures.
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10.0 FURTHER RECOMMENDATIONS

10.1 The following further works have been recommended prior to the development
of the site:

(a)
(b)

(c)

(d)

Liaison with the Regulators to agree remediation requirements.

Asbestos survey and asbestos removal prior to demolition of existing
structures.

Finalisation of geotechnical designs for the proposed development
with reference to a finalised planning layout, imposed structural
loadings, and a more detailed assessment of the slope stability issues
in the west of the site (where appropriate) associated with the steep
bank on this boundary.

Soakaway testing in accordance with BRE:365 if soakaways are
required on site.

Appointment of a Party Wall Act Surveyor (where appropriate).

121 Cowley road, Uxbridge 44




J-M0064.00.ES.NM.R1

oros

DRAWINGS

121 Cowley road, Uxbridge 45




J-M0064.00.ES.NM.R1

APPENDIX A ®
PHOTOGRAPHIC PLATES
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Plate 1: Site Frontage Viewed from Cowley Road

Plate 2: Crrent Care Sales Access
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Plate 3: The Rear (West) of the Site
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Plate 4: Above Ground Fuel Tank Close to te Northern Site Boundary

121 Cowley road, Uxbridge 48




J-M0064.00.ES.NM.R1

- oI
.....

Plate 5: The Interior of the Car Repair Workshop (1 of 2)

Plate 6: The Interior of the Car Repair Workshop (2 of 2)
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Plate 8: ite Notice board
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