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The site comprises a roughly rectangular 1.37Ha plot of land the majority of which is currently
in use as a horticultural nursery. A section of the eastern portion of the site is currently unused
and densely vegetated. A strip of the northern section of the site is currently used for vehicle
storage. The site is situated to the west of Roundstone Lane, Angmering, West Sussex and it
is proposed to redevelop the site with 40 No residential dwellings comprising both houses
and low-rise apartments.

The site was mapped as open fields from the earliest available historical maps until the late
1960s when the site is shown as a horticultural nursery. The site layout remains relatively
unchanged since the 1970s with only small additional structures mapped in the west and south
from the early 1990s onwards and the part demolition of some of the greenhouses. The desk
study has identified a number of potential sources of contamination associated with the site’s
former and current uses. These include pesticides, and heavy metals from
agricultural/horticultural activities. Heavy metals, PAH, asbestos and TPH within any made
ground associated with the construction of the existing buildings and greenhouses and their
ancillary systems such as heating/boilers and associated fuel tanks. The topsoil on site may also
be impacted with glass fragments associated with the demolition of the previous greenhouses.
The site is not affected by Radon gas.

The site is mapped as being underlain by River Terrace Deposits over Chalk. Ground
conditions generally comprised topsoil over gravelly silty clay over slightly silty clayey gravel
to depth. The depth to the top of the gravel was variable ranging from 1.90m to 3.80m bgl
where encountered, and in some locations the depth to gravel was not proven. A thin layer
(<0.5m) of made ground was encountered in the south western corner of the site only, with
a soil stockpile located on the western boundary.

An allowable bearing capacity of 80kPa is recommended for the firm clays below about 1.0m.
Suspended floor slabs are recommended due to the medium volume change potential of the
clay soils on site. Soil sulphates fall within BRE design class DS-| and the site conditions fall
within the ACEC class AC-I.

Groundwater was not encountered during the investigation although the gravels were noted
to be damp. Historic BGS borehole records from the area show groundwater to be within
the chalk at a depth of between 5 and 7m bgl. Ground water level monitoring consistently
encountered groundwater within WSI06, located at the eastern end of the site, at depths
ranging from 1.92 to 2.88m bgl with all other wells remaining dry. Given the depth of the
groundwater recorded off site within the BGS records it is considered that these higher

groundwater levels maybe reflective of perched water within the well itself.
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Three soakage tests were undertaken in general accordance with BRE DG365. Based on the
results of testing the River Terrace Gravels are considered suitable for soakaway drainage.
The site is not mapped as being within a flood risk zone by the Environment Agency.

A geo-environmental risk assessment has been carried out. Contamination testing of the soils
identified lead concentrations considered to pose a risk to human health in two locations.
Furthermore, sampling was limited due to the onsite structures and ongoing site activities.

As such further shallow sampling of the soils on site following cessation of onsite activities and
the demolition of the structures is recommend to delineate the extent of contamination.
Following which a remediation method statement outlining the remedial measures required
on site should be undertaken. At this stage it is considered that remediation will comprise
installation of clean cover in areas of soft landscaping.

As with any redevelopment site, there is always the risk of hitherto undetected contamination,
and further investigations should be carried out prior to redevelopment.

Much of the soils on site will be expected to be classified as non-hazardous waste.

Susan Haynes BSc

Adam Carr BSc MSc FGS

Countersigned:
Phili

Registered Ground Engineering Professional

Approved: -

Richard Brinkworth
BEng CEng MICE
Registered Ground Engineering Professional
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~#+4") has been appointed by Sigma Homes

Leap Environmental Ltd (hereafter referred to as i
to undertake a Phase | Desk Study, and Phase Il intrusive Site Investigation of a site referred
to as Shrublands Nursery, Angmering. The site location is shown in Figure | Appendix B. The
instruction was given in an email dated 26/10/2020 and signed by Adam Light of Sigma Homes.

) £

3 NI RN

& N AN LN WS
3

L.l understands that the site is currently occupied by a horticultural nursery with associated
outbuildings and a vehicle storage yard to the north. It is proposed to redevelop the site with
40 No. 2/3 storey residential dwellings comprising both semi-detached and detached
properties and a low-rise block of flats along with the associated gardens and access roads. A
portion of the southern part of the site is proposed as an area of public open green space.
The proposed site layout is shown in Figure 2 Appendix B.

The proposed development is currently at a Site Purchase phase and has been assessed in
accordance with BS EN 1997/, as being a Geotechnical Category | structure.

The objectives of this report are to:

e Provide information on the geotechnical and environmental quality of the ground

present on the site;

e Assess the potential health and other environmental risks posed by the site to the
proposed development and to other specifically identified receptors; and

e Assess the potential for offsite contamination to adversely affect the proposed

development.

This report describes a two-stage process whereby the site is investigated and risks are
assessed. The terms geotechnical and geoenvironmental are referred to throughout the

report.

' BS EN 1997-1(2004)+A1:2013 Eurocode 7:Geotechnical Design: General Rules
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Geoenvironmental refers principally to the chemical nature of the ground and the degree of
soil, water and/or land gas contamination and the impact that contamination may have on
current or future development and also on the wider environment.

Geotechnical refers to all other aspects of the ground conditions and the impact they may
have on the physical construction of existing or future development, principally foundations,
slope stability, drainage, pavement and road design and groundwater control.

The investigation comprises two phases of work.

TP N
3 FRA® | Hoane
3 TN T QULRR

The first part of this report presents the results of a desk study and site reconnaissance. The
following publicly accessible sources of information? have also been reviewed:

e British Geological Society (BGS) 1:50,000 Series Geological Map Sheet 317/332
‘Chichester and Bognor’ Solid and Drift ed. 1996.

o BGS ‘Geology of Britain’ online viewer accessed on 04/1 [/2020.

e BGS Borehole log refs. TQO0SE64 and TQOOSE20 located within 100m to the north
of the site boundary.

o Defra ‘MAGIC’ website accessed on 04/11/2020.
o Groundsure.io website accessed on 04/11/2020.
e Groundsure database report (GS-7217062)

e Unexploded WWII aerial delivered bomb (UXB) regional risk maps produced by
Zetica

e Interrogations of Arun Councils online planning records 04/11/2020

e Interrogation of the World Wide Web on 04/11/2020 for general information
pertaining to the site history

A site reconnaissance was carried out on 08th December 2020.

The desk study and site reconnaissance have been used to develop an initial conceptual site
model, which forms the basis for the site investigation strategy. The initial site conceptual
model is used to identify geotechnical and geoenvironmental hazards and the qualitative degree

2 The report contains British Geological Survey materials ©UKRI 2020 and public sector information licensed under

the Open Government Licence v3.0.
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of risk associated with them. In terms of the geoenvironmental assessment the conceptual
site model is used to identify potential sources of contamination, potential receptors and
pathways by which the two may be connected. These are known as possible contaminant
linkages and it is these contaminant linkages that are key to contaminated land risk assessment.

The Phase | investigation is also referred to as a Preliminary Investigation3 .
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The Phase Il work comprises intrusive investigation, onsite monitoring and laboratory analysis.
The results of this are used to validate and/or update the initial site conceptual model. This
phase of site investigation comprised the following tasks:

e 6 No. 3-4m deep windowless boreholes drilled with a tracked rig;
e 3 No. 3.0m deep monitoring well installations;

e 6 No. Winter groundwater monitoring visits;

e 3 No. 3.0m deep machine excavated trial pits;

e 3 No. BRE365 soakage tests per trial pit;

e [n-situ geotechnical testing including Standard Penetrometer Tests in the boreholes
and perth penetrometer tests in the trial pits;

e Geotechnical Laboratory Testing including Atterberg Limit Tests, and Sulphate Tests
and Particle Size Distribution Tests; and

e Chemical Laboratory tests including 6 No. :.i:% standard soil suite tests, 3 Pesticide

Screens

The intrusive works were completed by contractors who have been scrutinised and are on

iy

’s approved contractor list. The windowless sampling and BRE DG365 Soakage testing
were carried out by Oakland Site Investigation Limited, the machine-excavated trial pits were

carried out by Spillane Plant Hire and supervised by :.:

Selected samples of soil were scheduled for laboratory testing for a wide range of potential
contaminants including metals, non-metals, polyaromatic and petroleum hydrocarbons and
volatile organic compounds. The laboratory testing has been carried out by The Environmental
Laboratory Ltd at its laboratories in East Sussex.

*BS 10175:201 1 +A2:2017 Investigation of Potentially Contaminated Sites — Code of Practice.
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Selected soil samples have been classified by laboratory analysis for geotechnical design
purposes. The laboratory testing has been carried out by Geolabs Ltd at its laboratories in
Watford.

The final stage in the geoenvironmental assessment comprises a quantitative risk assessment
and revision of the preliminary Conceptual Site Model. Preliminary recommendations for
remediation have been provided, based on various development assumptions which are
detailed in the following section and in the text of this report. The risk assessment has been
carried out in accordance with UK industry standards and in particular in accordance with
CLRI14and BS10175:201 [+A2:2017.

The final stage of the geotechnical assessment is the provision of preliminary soil parameters
for use in geotechnical design, and broad recommendations for appropriate foundation
options. It is intended that the Geotechnical Information section of this report will fulfil the
general requirements of the Ground Investigation Report as set out in Section 6 of
Eurocode75.

This report has been prepared by Leap Environmental Ltd on the basis of information received
from a variety of sources which Leap Environmental Ltd believes to be accurate. Nevertheless,
Leap Environmental Ltd cannot and does not guarantee the authenticity or reliability of the
information it has obtained from others.

Leap Environmental Ltd has used all reasonable skill, care and diligence in the design and
execution of this report, taking into account the manpower and resources devoted to it in
agreement with the Client. Although every reasonable effort has been made to obtain all
relevant information, all potential contamination, environmental constraints or liabilities
associated with the site may not necessarily have been revealed.

The conclusions reached in this report are necessarily restricted to those which can be
determined from the information consulted and may be subject to amendment in the light of
additional information becoming available. These conclusions may not be appropriate for
alternative schemes.

This report is confidential to the Client, and Leap Environmental Ltd accepts no responsibility
whatsoever to third parties to whom this report, or any part thereof, is made known, unless

* Environment Agency, 2004. Model Procedures for the management of land contamination.
Contaminated Land Report | I.

> BS EN 1997 Eurocode 7- Geotechnical Design- Part |:General rules (2004) Part 2: Ground
Investigation and Testing (2007)
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formally agreed by Leap Environmental Ltd beforehand. Any such party relies upon the report
at their own risk.

Full details of the limitations are provided in Appendix A.
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The site is located at Shrublands Nursery, Angmering, West Sussex, BN 16 4AT, as shown in
Figure |. Shrublands Nursey is in the southern outskirts of Angmering to the west of
Roundstone Lane. Access to the site is directly off Roundstone Lane approximately 234m
north of the Roundstone bypass A259. The site is roughly rectangular, covering an area of
approximately |.37Ha.

The approximate National Grid Reference of the site is TQ 07378 03423. The site lies at an
estimated elevation of 9m Above Ordnance Datum (mAOD) and is relatively level.

w~

0

S Genarad O o and Boundaries
The current site layout is shown in Figure 3, Appendix B. A walkover survey was carried out

on 08/12/2020 and photographs are included within Appendix E.

The majority of the site consists of a horticultural nursery with ancillary buildings, greenhouses
and grassed area with a few small (2-3m high) fruit trees. A small area in the east of the site,
to the north of the access drive, is currently densely vegetated unused land with a second area
to the north of the nursery currently used as a vehicle storage yard.

The central northern area of the site is occupied by a greenhouse. To the west of the
greenhouse was a lean-to equipment store and open sided barn; to the south of the
greenhouses was a single storey ancillary unit comprising brick-built garage, small office space
and welfare facilities. An area of hardcore and crushed blacktop hardstanding used for parking
was |located between the main greenhouse building and the southern outbuilding. Running east
to west though the centre of the site, was the access track, comprising blacktop and gravel,
leading from the carpark in the west to the access point off Roundstone Lane to the east.

The remaining greenhouse is still in use for a variety of crops. To the east of the greenhouses,
are several rectangular walled areas (approximately |.0m high) which from discussion with the
current site users are the foundation walls of former greenhouses. The remaining areas were
a mixture of sparce grass cover and hardstanding.

The south western portion of the site is occupied by large stockpiles of rubble containing
various paving slabs, bricks, glass, tiles and general building waste. The north western area of
the site is occupied by a soil stockpile which covered an area of around 800m?2 (measurement
taken from the client supplied topographic survey plan prepared by Inco Surveys in December
2019 drawing ref S19149) and was generally between 1.0 and [.8m high and appeared to
consist of a mix of gravelly clay with fragments of concrete and brick on the surface.

Page |12
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The south east area of the site was an area of unused grass topped green space at the time of
the investigation although discussion with site users indicates that this area has previously been
ploughed. A number of scattered apple trees were located towards the west of this field,
alongside the outbuilding wall.

The northern strip of the site is separated from the rest of the site by a Heras fence line. This
northern area was occupied by more than 10 No. parked vehicles. To the east the site is
bounded by a fence line and Roundstone Lane. A hedge line and overhead HV electricity cables
run along the southern margin of the site. The west of the site is bound by mixed hedge and
tree line with a further access track to a small commercial unit beyond thought to be used as
a courier’s yard.

The surrounding area consists of a mixture of residential properties, public open space and
light industries including vehicle paintwork body shop to the north and Kennels and Cattery
to the south.

The geology of the site has been ascertained by reference to the 1:50,000 British Geological
Survey sheet 317/332 Chichester and Bognor, solid and drift edition, the BGS website
(arerve.besac.uk) and the Groundsure report. The site is mapped as being underlain by River
Terrace Gravels over the Lewes Nodular Chalk Formation.
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A series of River Terrace Déposits were laid down by the River Arun and its tributaries as it
moved into its present valley during the Quaternary Period. The deposits are those of a
braided river system and generally comprise a sheet of variably graded sand and gravel, with
local lenses of silts/clays and peats. The Terrace Gravels are usually classified by the
Environment Agency as a Secondary Aquifer.
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Chalk is a very fine grained white limestone. It consists predominantly of the disaggregated
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skeletal remains of tiny planktonic algae, composed of almost pure calcium carbonate. The
Lewes Nodular Chalk Formation is composed of hard to very hard nodular chalks and
hardgrounds with interbedded soft to medium hard chalks (some grainy) and marls. The softer
chalks become more abundant towards the top. Nodular chalks are typically lumpy and iron-
stained with regular seams of nodular flint, some large, commencing near the base and
continuing throughout.

Chalk is particularly affected by its weathering, particularly the effects of dissolution. The top
surface of the chalk is usually irregular and may be include deep drift filled solution pipes for

example. Chalk is also susceptible to frost action.
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The online BGS Geoindex (httm:fiwww.bes.ac.ukizecindex/) has been reviewed for detailed

local geological and hydrogeological information.

3 No. Boreholes have been identified within | 50m of the site. Borehole ref TQOO0SEé4, located
105m NWV of the site indicates ground conditions comprise clay with flints to 4.6mbgl, green
sand and ballast to 7.2mbgl, overlying chalk to 18.3mbgl which denoted the full extent of the
borehole. The chalk varies in colour - yellow and white - and consistency — from putty to hard
chalk. The log indicates a resting groundwater level of 6.25mbgl in the summer of 1979.

Borehole ref TQOOSE20, located | I5m NW of the site indicates ground conditions comprise
clay with flints to 3.9mbgl overlying green sand and ballast to 7.0mbgl over Chalk to 24m,

which is the full extent of the borehole. The log indicates a resting groundwater level of
5.2mbgl in March 1965.

Borehole ref TQOOSEIO, located 134m to the east of the site indicates ground conditions
comprise clay and flint extending to 3.5mbgl underlain by Chalk to 76m which denotes the full

extent of the borehole. The log indicates a resting groundwater level of 7.0mbgl in October
[957.

AN Solution featuras

Solution features generally occur where preferential weathering of the chalk occurs along
discontinuities or joints. They are more common along geological boundaries, where surface
water runoff from impermeable soils meets the more permeable underlying chalk. Solution
features are known to be particularly prevalent in the vicinity of the chalk, Lambeth group
geological boundary. As the acidic conditions within the Lambeth group soils encourage
dissolution of the underlying chalk. It is noted that the boundary with the Lambeth group is
mapped approximately 1km to the north of the site. Solution features are generally infilled
with loose/soft soils and can be visible at ground level due to surface depressions, although
this may be masked by overlying superficial deposits. They may lie dormant for many years,
and are generally reactivated by the introduction of water from, for example, a leaking drain,
soakaway etc.
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The hydrogeology of the site has been ascertained from the Groundsure data report. The
source of the data is reported to be the Environment Agency groundwater vulnerability

mapping.

The superficial River Terrace deposits which are mapped beneath the site are classified as a
Secondary A Aquifer whilst the underlying Chalk is classed as a Principal Aquifer.

The Groundsure report lists one active abstraction licence within [km of the subject site. This
is located 302m to the south-east of the site and is licensed for direct spray irrigation at

Roundstone Nursery. The Groundsure reports no active licensed potable groundwater
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abstractions within 2km of the site. The site is not located within a groundwater Source
Protection Zone and none are situated within 500m of the site boundary according to the
Groundsure Report.
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There are no surface water features within the site or adjoining the site boundary.

The Groundsure report lists the nearest surface water features as an inland river 196m to the
south-west and another 200m to the west. The nearest surface water feature the Environment
Agency has quality data for is ‘Black Ditch’, located 894m to the north-west of the site. The
Environment Agency recorded Black Ditch as Poor overall water quality between 2013-2019.

The Groundsure report indicates that there are two active discharge consents within 500m
of the site. The first is 78m to the east regarding sewage discharge in connection to West End
Nurseries. This is believed to be located within the Verbena Drive Housing redevelopment
along Roundstone Lane and may therefore no longer be active. The second is 400m to the
north-east: Worthing Rugby Football Club has an active discharge consent for sewage
discharge- final/treated effluent onto land.

According to the Environment Agency, the site is not located within a flood zone, either from
rivers or sea. Groundsure reports a | in 30 years 0.1-0.3m deep risk of surface flooding,
described as low risk on Environment Agency maps. Groundsure reports a moderate-high risk
of groundwater flooding on site, with a high risk region mapped within 50m of the
southwestern corner of the site. It notes that groundwater flooding occurs when groundwater
rises above ground level or within underground structures such as basements or cellars.

A review of designated environmentally sensitive sites presented within the Groundsure
report has been carried out. The dataset makes reference to a number of sensitive sites
including the following:

e Sites of Special Scientific Interest (SSSI);

e Records of National Nature Reserves (NNR);
e Areas of Special Conservation (SAC);

e Records of Special Protection Areas (SPA);

e Records of Ramsar Sites;

e Records of Local Nature Reserves;
e Ancient Woodland Records.
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The site is located 821 m south of the South Downs National Park and an unnamed Ancient &
Semi-Natural Woodland and is located 1648m to the north of the site.

The Groundsure report highlights a pond mapped 47m to the south of the site. This pond is
continuously mapped until 2003 but is not shown on subsequent maps.

The Groundsure report indicates the site is not situated within an area affected by coal mining.

The site is underlain by a geology associated with the potential for solution features (River
Terrace Deposits over Chalk) although it is noted that the Groundsure report does not report
any natural cavities in the vicinity of the site.
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The current site layout is shown in Figure 3, Appendix B.

The majority of the site is currently used as a horticultural nursery with associated machine
and equipment storage, although it is believed that horticultural activities are being wound
down onsite as the sale progresses. An area of hardcore and blacktop hardstanding is located
between the main nursery buildings and the southern outbuilding and this is understood to be
used as car parking area for site users/visitors.

There is a single active contemporary trade directory entry for the site erroneously recorded
within the Groundsure report. This relates to NS marine who are Marine Engineers and are
actually located on the Farrow Field Estate to the north west of site.

Historically, the Groundsure report lists the site as being a nursery from 1943. Planning
records list applications relating to manufacturing paving slabs on site in 1988 and 2002.
However, the historical maps show no evidence of this industry on site and during the
walkover no evidence of large scale paving slab manufacturing was noted. However, there
was a relatively small area of stored intact and broken concrete slabs located in the south
western corner of the site. It is therefore considered that the site was probably a depot for
the installation portion of this business rather than used for production purposes.

There are 9 active contemporary trade directory entries reported in the Groundsure report
database search within 100m of the site, which relate mainly to automotive repairs and
automotive sales. The nearest is the Marine Engineers located to the north west of the site.
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A walkover survey was carried out on 08/12/2020.
Several potential sources of contamination were identified across the site.

The majority of site has been used for Nursery purposes; areas underlying greenhouses and
the southern grassy area (assumed previously ploughed) and the small central orchard may be
impacted with pesticides due to these agricultural activities. Heavy metals including arsenic
and mercury were also used as pesticides historically and may be present on site. Nursery
greenhouses were often heated by oil fuelled boilers and as such hydrocarbon contamination
in the vicinity of the greenhouses cannot be discounted. The heating pipes associated with
these boilers were often surrounded by asbestos lagging.

Stockpiles of waste/ rubble containing various paving slabs, bricks, glass, tiles and general
building waste with some ash and concrete were located in the south west corner of the site.
There is an approximately I-1.8m high soil stockpile along the western boundary of the site
which includes fragments of brick, concrete, plastic, glass, and metal fragments, roots and
rootlets.

Fragments and sheets of potential ACM were noted in the fabric of the sheds in the north
west corner of the site and asbestos may have been used in any boilers or within heating pipe
lagging associated with the greenhouses. Horticultural vehicles and machinery were noted in
the sheds on site and there may be a potential of associated localised hydrocarbon
contamination. An historic tank and chimney were identified on the historic maps in the
northern part of the site. However, no evidence of bulk fuel storage was noted during the site
visits. Again this maybe a potential source of localised hydrocarbon contamination.

The topsoil on site may also be impacted with glass fragments associated with the demolition
of the greenhouses although no evidence of this was observed on site.
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The Groundsure report indicates 34 No. contemporary trade directory entries within 500m,
nine of which are within 50m of the site. These relate mainly to car repairs, marine engineering
equipment manufacturers, tool repairing, coach operators and stations, vehicle dealers, salvage
dealers. The closest being the Marine Engineers located to the north west of the site. The
Groundsure report omits activity status but internet interrogation of the entries suggests they
are active.

Groundsure reports 5 No. small historic tanks within 50m of site with the closest identified
on the sites north west corner. However, no evidence of this tank was noted during the site
walkover.
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The Groundsure reports no fuel stations within 250m of the subject site. The Groundsure
report details a historic petroleum filling station, 495m south of the subject site on North
Lane, Worthing Road. It is reported as inactive and the record obsolete.
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The contaminative and development history of the site has been ascertained with reference
to the Ordnance Survey historical maps, and aerial imagery

In summary the site is mapped as an open field until 1957 when the first building was
constructed on the northern portion of the site. By 1970 a series of greenhouses were
constructed onsite and mapped as Glendevon Nurseries, the access road being mapped in
1974. The green houses mapped appear to be those that are still present or parts of which
are still present on site today. The outbuildings are mapped in 1994 and the access road with
car park is permanently mapped from 1994. Thereafter, the site layout remains unchanged to
present day, although 3 greenhouses have been removed leaving only brick walls. A tank and
chimney are mapped on site from 1970 to 1994 and a second tank is shown on the west site
boundary during the same period. The surrounding area is now seen to be under mixed
residential and light industrial use.

The southern boundary is lined with electricity pylons and an electrical substation is mapped
35m to the east of the site. Historic maps show around 1970 an electrical transformer on the
southern boundary in association with the substation to the east.

at scales of 1:10,056, 1:10,000, 1:2,500 and I:1,250. The maps are included in full in Appendix
C.
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Summary of Historical Map Evidence
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The risks from unexploded ordnance have been assessed in accordance with CIRIA guidances.
A non-UXO specialist preliminary screening assessment has been carried out. The risks have
been assessed by considering firstly the likelihood of military activities on, or in the vicinity of
the site as determined from the desk study and historical review. Secondly the risk of UXO
has been assessed by reference to the unexploded WWII aerial delivered bomb (UXB)
regional risk maps produced by Zetica.

The Zetica risk maps indicate a low risk. Hence the overall risk of UXO is rated as low.
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The Environment Agency website and Groundsure report contains details on areas of historic
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and active landfilling in the vicinity of the site.

There are no areas of historic or active landfill listed within 500m of the subject site according
to the Groundsure report.
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According to the Groundsure report database search, the site is in an intermediate probability
radon affected area as between | and 3% of homes are above action level. Therefore, no
special protective measures in respect of radon gas are required in the construction of
buildings on this site.

¢ CIRIA C681 2009. Unexploded ordnance (UXO) - A guide for the construction industry
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A risk based approach is used to assess contaminated or potentially contaminated land within
the UK. For a potential risk to exist, there must be a contaminant linkage in place, i.e. there
must be a source of contamination, a potential receptor, and a pathway linking the two.

In order to quantify the magnitude of the risk, it is necessary to first calculate the potential
exposure of the receptor as a result of all the individual active contaminant linkages affecting
that receptor. Secondly it is necessary to ascertain “what is an acceptable exposure level for
each of the identified receptors and contaminants?”.

The purpose of the Conceptual Site Model, in this instance, is to identify all of the potential
contaminant linkages by considering, in turn, the potential sources, receptors and pathways.
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Based on a review of the available site information the following contaminants of concern are

proposed:

Given the site’s history and ongoing use a horticultural nursery it is likely that pesticides have
been utilised on site throughout its history. As such there is the potential that the shallow
soils on site, as well as the soils within the earth bund may be impacted with pesticides. Metals
such as mercury and arsenic were historically used as pesticides and as such there is the
potential for the soils to be impacted with these metals.
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A tank and chimney are mapped on the northern portion of the site between the [970s and
the 1990s, furthermore nursery greenhouses were often heated by oil burning boilers which
fed hot water to the greenhouses via asbestos lagged pipes and as such hydrocarbon and
asbestos contamination may be present in the general vicinity of the greenhouses.

The rubble stockpile in the southwest of the site and the soil stockpile as well as any made
ground and the existing and demolished buildings on site present a potential source of
asbestos. Given the age of the structures which originated in the 1950s and 1970s there is the
potential that the structures incorporate asbestos containing materials (ACM). Particularly it
is noted that asbestos lagging around pipes are often encountered on nursery sites.
Furthermore, during the partial demolition of the greenhouses in the north east of the site
there is the potential for asbestos to have impacted the shallow soils on site. The greenhouse
demolition may have also dispersed glass into the shallow soils, which although not an issue
chemically may impact human health physically.

Given the site has undergone several phases of development it is considered likely that made
ground occurs on site. Made ground is variable by nature and often present a source for
contamination including metals, asbestos and PAH compounds.

Planning records indicate that the site was licensed for the manufacture of paving however,
no evidence for this is visible on site within the historical mapping or on available aerial
imagery.
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The desk study

SOURCES

has highlighted the following potential off site sources of contamination:

Tal

Offsite sources with the potential to impact the site include historical tank shown beyond the
site’s western boundary. The tank was likely used to store fuel for oil heaters and as such
presents a potential localised source of hydrocarbon contamination. Although no evidence of
the tank was noted during the walkover survey. Much of the land surrounding the site has at
one time or another been occupied by horticultural nurseries. Therefore, they do represent
a potential source of contamination however, the risk posed is no greater than that presented
by the horticultural activities which have occurred on site.
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The adjacent vehicle maintenance and marine engineers activities appear to be very small scale
and are therefore considered unlikely to impact the site.

An ornamental pond is shown on the historic maps around 50m south of the site until around
2003 when the area was redeveloped. Given the size of the pond and the underlying clay soils
it is unlikely that gas migration will have occurred onto the site.
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Potential receptors are those which may be impacted by any of the contaminants of concern
identified above, and include the following:-

e Future residents

e Construction workers

e Groundwater — River Terrace, Secondary A Aquifer & Chalk, Principal Aquifer
e Material construction of buildings and infrastructure

e Neighbouring properties

The development will include private gardens and public open space. All potential contaminant
linkages involving resident humans and soil contaminants will be active i.e. direct ingestion of
soil, ingestion of soil attached to plants as well as via plant uptake, inhalation of indoor and
outdoor vapour and of dust tracked back into the house and finally ingestion of water carried
by plastic water pipes through contaminated ground.

Ground workers are at risk as a result from all of the above, except for those involving edible
plants.

The site is underlain by a Secondary A Aquifer (River Terrace Deposits) and at depth by a
Principal Aquifer (Newhaven Nodular Chalk). Hence there is a potential pathway for leachate
from soil contaminants and for mobile liquid contaminants to enter the groundwater.
Historical borehole logs indicate that the water table is likely to be between 5 and 7m bgl.

Risk levels within the preliminary CSM are determined on a qualitative basis following review
of the available desk-based information. The significance of particular contaminant linkages is
dependant both upon the severity and likelihood of the risk. These two factors are summarised
in the following tables.
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The potential contaminant linkages are summarised in the table appended in Appendix D and
given a qualitative risk classification in accordance with current guidance. The details of the
risk assessment methodology are presented in Appendix D.

Evidence for asbestos containing materials was noted on site during the walkover,
furthermore, given the age of the existing structures there is the potential that asbestos was
utilised in their construction. As such it is considered the soils on site may be impacted with
asbestos contamination which would pose a risk to future residents where present in areas of
soft landscaping such as gardens. The risk to future residents is classified as moderate.

Given the site’s long term use as a nursery it is likely that pesticides and/or herbicides have
been utilised on site throughout its history. Therefore, it is considered that the shallow soils
on site may be impacted with pesticides at concentrations considered to pose a risk to human
health. The risk to future site users is classified as moderate.

Given that part of the site was occupied by greenhouses which have since been partially
demolished there is the potential for made ground to occur on site. This may represent a
source of metal and PAH contamination although significant thicknesses are not anticipated.
Heavy metal and PAH contamination may also be present within the onsite stockpiles. One
historical tank is mapped on site between the 1970s and the 1990s. A second is mapped on
the western boundary. These tanks represent a potential source of hydrocarbon
contamination. However, due to the limited size of the tanks any contamination associated
with them is likely to be relatively localised and so the risk from metal and hydrocarbon
contamination is considered to be moderate.

The risk to construction workers from metal and hydrocarbon contamination is classified as
moderate. The risk from pesticides and asbestos is classified as moderate and high respectively,
however assuming the appropriate site hygiene is maintained, and the correct PPE is utilised
on site these risks would be considered low.

The nearest surface water feature is over 190m from the site boundary and therefore the site
is not considered to pose a risk to surface water. Groundwater is anticipated to occur in
excess of 6m bgl, given the minimal contamination anticipated on site the risk to groundwater
is considered low to moderate.
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The preliminary geotechnical risk register for the proposed development is summarised in the
table in Appendix D. Details of the risk assessment methodology are presented in Appendix
D.
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The site is underlain by River Terrace Deposits over Newhaven Nodular Chalk. Chalk is
susceptible to dissolution whilst the overlaying soils can bridge the feature reducing its
expression at surface. It is noted that solution features are generally prevalent in the vicinity
of the Lambeth Group / Chalk geological boundary which is located ~Ikm to the north of the
site. However, given that historic borehole records show that the depth to groundwater
coincides with the top of the chalk at a depth of around 5-7m bgl it is considered that solution
features on site are unlikely to be activated by further discharges to groundwater.

The site is underlain by River Terrace Deposits, these soils are highly variable comprising
gravels, sands, silts and clays. The site perimeter is marked by mature trees whilst fruit trees
occur on the southern portion of the site. Should cohesive soils occur on site heave may occur
where trees are to be removed and some deepening of foundations may be required.

On the basis of the initial review and preliminary risk assessment, the site is given a
Geotechnical Classification of Geotechnical Category | in accordance with EN|997-|

§2.1(14)-Q21).
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A total of 9 trial holes were excavated across the site. These included 3 No. machine
excavated trial pits to a depth of around 3.0m and 6 No. windowless sampler boreholes to
depths of between 3.0m and 4.0m.

The trial holes were located to give general coverage, taking into consideration the proposed
development and the potential geoenvironmental and geotechnical risks/hazards highlighted
by the CSM in accordance with BS10175.

The trial hole spacing was consistent with the recommended density of 25 to 50m for an
exploratory investigation after BSI0175 Section 7.7.

Groundwater level monitoring wells have been installed in trial holes WSIOI, WS[04 and
WS106 and a program of six monitoring visits have been scheduled during the wetter winter
months.

Access was restricted within the footprints of the existing and historical greenhouses and the
adjacent former greenhouses due to the ongoing horticultural activities. Access was also
restricted in the eastern portion of the site, to the north of the access road, due to dense
vegetation. No investigation was undertaken on the northern most part of the site as this is
currently occupied, however WSI04 was located as close as reasonably practicable to the
boundary of this area.

The investigation rationale for the trial hole locations is summarised below and shown on
Figure 4 Appendix B:

igation Locations
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The intrusive investigations were undertaken in two phases, the first on the 8% of December
2020, and the second on the 2t of January 2021. At the time of the 2020 investigation, the
weather was overcast with light showers in the morning clearing in the afternoon. The
weather during the January works was overcast with light rain which became heavier
throughout the day.

The weather over the preceding three months was relatively wet with both October and
December experiencing significantly above average rainfall for the time of year although
November was somewhat drier that average.

e

consists of a tracked barrow with a sampling unit mounted on

the top. When in the required position, the mast was raised to a height allowing a mechanised
drop weight to fall repeatedly onto an anvil and drive attached sample tubes or probe rods
into the ground to produce reasonably intact continuous samples which were then extracted
using the integrated hydraulic ram.

To reduce any tendency of the tubes to stick in the ground, a succession of smaller diameters
may be used to obtain full depth. Excavated soils were placed aside for inspection and sampling.

On completion the trial hole was backfilled with excavated material, placed in reverse order,
and the surface reinstated unless otherwise specified.
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Trial
were typically 2.4m wide by 0.6mm long. Trial pit dimensions are shown on the trial pit logs,

included as Appendix F. Spoil was replaced in reverse order. Trial pits were left mounded to
allow for future settlement.
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sampling.
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Boreholes were logged in general accordance with the requirements of BS 5930:7 and BS EN
ISO 146888. Borehole logs are presented in Appendix F.

Visual and olfactory evidence of contamination was noted if encountered. These observations
were used to aid scheduling of samples for chemical laboratory analyses and are included on
the borehole logs in Appendix F and summarised in Section |1.

Samples were collected by hand (using dedicated nitrile gloves for each sampling location).
Samples were placed into laboratory supplied sampling containers, specific to the type of
analyses required.

All sample containers were sealed and labelled with a unique location identity, depth and date
of sampling.
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Three monitoring wells were
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led during this investigation within the windowless sample
boreholes. The monitoring wells were constructed of 50mm diameter HDPE pipe. The
response zone was typically targeted to intercept the groundwater surface and was
surrounded by washed filter gravel. The plain zone was surrounded with bentonite to provide
a seal. The monitoring wells were finished with bungs with gas taps and flush mounted steel
covers. Monitoring well installations are shown on the borehole logs and summarised in the
following table.

5:B

blow counts, ‘N values’, are recorded on the borehole logs in Appendix F.

7 BS5930:2015+A1:2020 Code of Practice for Ground Investigation

8 BS EN ISO 14688 Parts |1-2 (2018) Geotechnical Investigation and Testing. Identification and
classification of soil
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Perth penetration tests were undertaken in the trial pits at ~1.0m bgl. Uncorrected blow

counts, ‘N values’, are recorded on the trial pit logs in Appendix F.

G0
1 £ 58
3 No soakage tests have been carrled out in the trial pits in general accordance with BRE
Digest 365°.

F|ve rounds of groundwater IeveI monltorlng have been undertaken as part of this investigation
with a final visit scheduled for March 2021. The visits completed to date have been carried

out between the |1/12/2] and the 12/2/21. Groundwater levels were recorded within the
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monitoring wells using an electronic dipmeter.

SeIected samples of soi have been subjected to laboratory testing. Sampling techniques and
storage have been undertaken as per BS [0175:2011+A1:2013 Code of Practice for
Investigation of Potentially Contaminated Sites. The laboratory testing has been carried out
by The Environmental Laboratory Ltd at its laboratories in East Sussex. Where available, the
tests procedures are UKAS and MCERTS accredited.

The following analyses were completed on selected samples:-

* standard Soil suite (metals, speciated PAHSs, asbestos)

e Pesticide Screens

The full laboratory test results are presented in Appendix |.
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SeIected samples of the soils have been classified by laboratory analysis for geotechnical design
purposes. The laboratory testing has been carried out by Geolabs Ltd at its laboratories in
Watford, in accordance with BS137710 and BS EN ISO17892'1. The sampling technique, type,

? Building Research Establishment DG365 Digest Soakaway Design (2016)
1® BS1377 Parts 1-9:1990 Methods of test for Soils for Civil Engineering Purposes

"' BS EN ISO 17892 Parts |-12 Geotechnical Investigation and Testing. Laboratory testing of soil
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storage and transport and the number of laboratory tests have been undertaken where

2:2007 and BS EN [SO 2247512,

possible in accordance with BS EN 1997

The following laboratory tests have been undertaken:-

Table 6 Geotechnical Laboratory Testing
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The ground conditions are described in detail in the logs attached in Appendix F. In summary

the soil conditions were as follows:
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*full depth of investigation

'2 BS EN ISO 22475 Partsl-3 Geotechnical Investigation and Testing. Sampling methods and

grou ndwater measurements
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Ground conditions encountered onsite generally comprised topsoil over firm silty gravelly
clays over medium dense to dense gravels at depth. WSI101 and TP102 situated in the south
western corner of the site encountered up to 0.50m of made ground comprising sandy
concrete, brick and flint rubble. Within WSI01 underlying the made ground the clays were
noted to be reworked to a depth of ~1.0m bgl. The depth to the top of the gravels was noted
to be variable ranging from 1.90m in TPIOI to 3.80m in WS104 and appeared to show a
general deepening of the clay / gravel interface towards the east of the site.

WSI0I encountered a band of very soft clay below a depth of 3.0m with medium dense silty
sand from 3.60m to 4.0m bgl. No sand was encountered within any of the other excavations.

SPT ‘N’ values recorded on site were highly variable and were noted to be poor in several
locations. With ‘N’ values indicative of loose / soft soils being recorded within the shallow clay
soils at all of the windowless boreholes. Notably WSI01 recorded an SPT at 3.0m where the
SPT test rig sank under its own weight. This coincides with softening noted within the clays
and maybe due to further reworking noted in the shallower soils in this borehole.

Underlying the clays the deeper sands and gravel deposits, where encountered, found SPTs
were notably improved with values generally recorded between 24 and 30, which equate to
medium dense.
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Groundwater strikes were recorded in the following trial holes:-
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On several occasions during the monitoring, surface water was noted to have ponded
around the well covers and drained into the well when the bung was removed. The water
levels recorded within both WS104 and WS106 are therefore considered to either
represent smalls amounts of perched water present within the clays or flooding of the well
from the surface during monitoring.

A review of the historic BGS borehole logs nearby all show that groundwater is lying within
the top of the chalk at a depth of around 5.0-7.0m bgl. The logs are generally dated between
1957 and 1979 and so groundwater levels may have risen slightly since then following the
decline of the market gardens in this area and a reduction in associated water abstraction and
pumping but deeper wells would be required to confirm this.
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Visual and olfactory evidence of contamination noted during the investigation works is

summarised in the following table.

Table 10: Summary of Visual and Olfggto Evidence

Only limited visual and olfactory evidence of contamination was identified during the

investigation. These were limited to shallow made ground encountered in the south west
corner of the site.
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Made ground was encountered within WSI101 and TP102 only extending to 0.5m bgl, and
comprised sandy gravel including brick, concrete, tile and flint.

Made ground or fill is by nature highly variable in both composition and bearing capacity and
can be subject to large differential settlements when loaded. It is therefore generally unsuitable
for use as a bearing stratum. In addition, made ground may contain contaminated and/or
putrescible material. It can therefore be potential source of contamination and landfill gas.

The topsoil and made ground were underlain by soft to firm clays to depths of between 1.90m
and 3.80m bgl. The results of the geotechnical laboratory testing are summarised in Table ||

below.

SPT N values within the clays ranged between 0 to 19 but were generally between 3 and 7. N
values indicative of soft clays were noted in all windowless sampler boreholes. In addition,
hand penetrometer testing undertaken on the clay soils again returned values indicative of soft
to firm clays. A notable “soft” spot was identified within WSI0| at a depth of 3.0m bgl where
the SPT test rods and hammer sank under their own weight before testing could be completed.
This was overlain by gravelly clays where an ‘N’ value of 19 had been recorded. This higher

result is likely due to a more gravelly band within the clays.
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The results of Atterberg limit testing indicate that the cohesive soils are intermediate plasticity
clays. An A line plot summarising the plasticity testing results is available in Figure 5 Appendix

Underlying the clays clayey gravels and gravelly sand deposits were encountered to the full
depth of investigation. The results of the geotechnical laboratory testing are summarised in
Error! Reference source not found. and Error! Reference source not found. below.

]'a

SPT N values within the gravels ranged from |12 to 28, indicative of medium dense gravels. The
results of PSD testing indicate that the granular soils comprise slightly sandy slightly silty slightly

clayey gravel.
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The foregoing geotechnical appraisal does not constitute a Geotechnical Design Report in
accordance with BSENI1997. The following recommendations are for preliminary design
purposes only.

For the detailed design, the short-term and long-term design situations must be considered.
Where relevant, the following limit states should be considered:-

e Loss of equilibrium of the structure or the ground, considered as a rigid body, in which
the strengths of structural material and the ground are significant in providing
resistance (EQU)

e Internal failure or excessive deformation of the structure or structural elements in
which the strength of structural materials is significant in providing resistance (STR)

e Failure or excessive deformation of the ground, in which the strength of soil or rock
is significant in providing resistance (GEO)

e Loss of equilibrium of the structure or the ground due to uplift by water pressure or
other vertical actions (UPL)

e Hydraulic heave, internal erosion and piping in the ground caused by hydraulic
gradients (HYD)

The following factors should also be considered.

e Overall stability and ground movements

e Nature and size of the proposed construction including the design life

e Conditions with regards to the surroundings (e.g. neighbouring structures, traffic,
utilities, vegetation, contamination etc.)

e Ground and groundwater conditions

e [nfluence of the environment.
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Based on the laboratory test results, an overall classification of NHBC MEDIUM Volume
Change Potential (VCP) is recommended for the clay soils.

Foundations will therefore require deepening in accordance with NHBC Chapter 4.2 where
clay soils are encountered near trees. Foundation depths should be calculated based on the
mature height of the tree, however, the existing height is relevant for trees which are to be
removed. Deepening can be terminated where medium dense to dense sands or gravels are
encountered.
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The potential for high levels of sulphates within the natural soils on site has been identified
due to the underlying geology. In particular, construction activities that may substantially
disturb previously unweathered strata and expose sulphur minerals such as pyrite to air, water
and bacteria can result in the relatively rapid oxidation of such minerals producing high levels
of sulphates. In accordance with the BRE!? methodology, 3 No. samples of the river terrace
clays were tested for water and acid soluble sulphate, total potential sulphate (TPS) and pH.

Based on the results of the testing, oxidisable sulphides (OS) are generally <0.3%, indicating
significant volumes of pyrite are not present. The soils are therefore classified as Design
Sulphate Class DS-I and assuming mobile groundwater, the ACEC class is AC-1.

Groundwater was not encountered during the intrusive investigation, but some shallow
potentially perched groundwater was identified within boreholes WS104 and WS106 during
the monitoring phase of works. Should excavations be required to extend below the
groundwater within the deeper gravel deposits then collapses should be anticipated and
protection measures such as trench supports adopted.

It is anticipated that any shallow water ingress should be adequately dealt with by pumping
from sumps.

' Building Research Establishment Special Digest |: 2005. Concrete in aggressive ground. Part I:

Assessing the aggressive chemical environment.
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3 No. soakage tests were undertaken on site in accordance with BRE365'4. The results are

attached in Appendix G and are summarised below:

e tests

Table 14: Summary of soak

Soakage testing in accordance with BRE DG365 recorded reasonable soakage rates ranging
from 8.63E-05 m/s (5.18 I/m2/min) to 8.1 |E-06 m/s (0.49 I/m2/min). The highest soakage rates
were recorded within TP101I in the north west of the site where the depth to the gravels is

noted to have been relatively shallow.

Based on the above results, the site may be suitable for conventional soakaways including ring,
trench or linked would be appropriate for this site assuming that they are deepened to extend
through the low permeability clays to the gravels at depth. The base of the clay/ top of the
gravel has been encountered at variable depths across the site of between 1.9 and 3.8m bgl.
The sand and gravel deposits were not encountered within WS103 and WSI105 which were

both completed to 3.0m.

" Building Research Establishment DG365: 2016. Digest Soakaway Design
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At this stage we have calculated an average soakage rate for linked systems of 3.0E-05 m/s
within the gravels. But due to the special variation in test results, location specific testing will
be required at the proposed soakaway locations to provide accurate design parameters.

All such testing will however be contingent on sufficient depth to groundwater to allow for
discharge of water to the ground with an appropriate unsaturated zone above the aquifer.
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During the investigation the density and stiffness of the soils on site was noted to be relatively
variable with loose / soft soils noted to as much as 3.0m bgl in some locations. All foundation
loads should be transferred below these loose / soft soils as any topsoil, made ground, low
strength, desiccated or disturbed soils and transferred onto the firm clays at depth. For low
rise housing, based on local experience and BS8103'5 Table 8, an allowable bearing capacity of
80kPa is recommended for shallow foundations, on the firm clays below about 1.0m. With
further plot specific testing it may be possible to increase this. However, foundations will
require deepening in the clay soils near trees to NHBC MEDIUM VCP.

Where foundations are stepped or span different soil types, allowance should be made for

nominal reinforcement.

With reference to NHBC Standard 5.2, suspended floor slabs are recommended:-

e  Where the depth of fill exceeds 600mm
e  Where foundations are deepened below |.5m in accordance with NHBC Standards

Chapter 4.2
e  Where desiccated soils are encountered
e  Where vibratory ground improvement techniques have been used

*  Where foundations have been piled.

Given the medium VCP of the soils suspended floor slabs are recommended on site.

BS8103-1:201 | Structural design of low-rise buildings. Code of practice for stability, site investigations,

foundations, precast concrete floors and ground floor slabs for housing

Page |38
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CBR testing was beyond the scope of works. However, based on the results of plasticity
testing, IAN 73 06'6, Road Note 29 and LRI 132!7 indicate an estimated CBR value of 2.5 — 6%
for clays with plasticity indices ranging from 20% to 30%.

The shallow soils are assessed as marginally frost susceptible, based on the results of the
plasticity testing. Unless frost testing indicates otherwise frost protection measures are
recommended on site.
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A preliminary CBR value of 3% is recommended for a silty clay subgrade.

Confirmatory testing may be required if the proposed roads are to be adopted.
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Excavations in the silty clays should be stable in the short term. However, groundwater
seepages should be anticipated along the more granular horizons and at depth. Minor localised
perched water should be anticipated within more granular soils and as such allowance should
be made for light pumping in shallow excavations. Excavations are likely to be unstable in the
long term and in deeper soils and should be backfilled as soon as possible.

Appropriate Health and Safety precautions must be adhered to where man entry into
excavations is required. Even stiff clay soils at shallow depth can collapse, particularly following
wet weather. Alternative foundation methods may need to be adopted where trench footings
cannot be safely or satisfactorily constructed.
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The preliminary recommendations contained within this report assume that ground levels are
to remain at a similar level across the site for the proposed development, and that no
significant changes in level are proposed. In the event that ground levels are to be raised, this
may induce significant settlement, particularly across the areas of soft clays, which could
adversely affect foundation design, drainage etc. Where significant changes in ground levels are

'® Interim Advice Note 73/06 Rev | Design guidance for road pavement foundations (Draft HD25)
(2009)

'7 TRRL Laboratory Report | 132 The structural design of bitumous roads. Powell, Potter Mayhew and
Nunn (1984)
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proposed then further investigation will be required to assess the impact of such earthworks

on the above recommendations.
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Based on the allowable bearing capacity settlements should be within typical tolerable limits

for the low-rise development proposed.

If soft clays are encountered at formation level or below, significant settlement should be
anticipated and serviceable limit state analyses will be required.

At this stage it is assumed that ground levels will remain at the current level for the proposed
development. If significant level raises are proposed, this may induce significant settlement in
the natural soils and detailed settlement analyses will be required.

Where foundations are stepped or span different soil types, differential settlement should be
anticipated and allowance should be made for nominal reinforcement.
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In accordance with NHBC Standards Chapter 4.2, precautions against heave should be used
where foundations are within the influence of trees and the resulting foundation depth is
greater than |.5m. Compressible material must be provided against the inside faces of all
external wall foundations greater than [.5m in depth. For pier and beam foundations,
additional voids are required below ring beams.
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The preliminary conceptual site model has identified a number of potential contaminant
linkages.

On-site sources of contamination with the potential to impact the site include:

e Asbestos within made ground and stockpiles associated with the demolition of the
former greenhouses.

e Pesticide and herbicides in the shallow soils associated with the historical horticultural
activities on site.

e Heavy metals in any made ground and the stockpiles.

e Petroleum hydrocarbons from historical tanks and vehicle fuel leakages.

These sources are considered to pose a low to moderate risk to future residents and a low
risk to controlled waters.

Off-site sources of potential contamination identified comprise a historical tank situated on
the western site boundary. The risk to human receptors from these off-site sources is
considered to be low.

WS 104 was in close proximity to the previously mapped on site tank location. Whilst TP [0
and WS102 were located in close proximity to the tank location on the western boundary.
No visual or olfactory evidence of hydrocarbon contamination was encountered during the
investigation and as such petroleum hydrocarbons have not been tested for.
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Trial hole locations were spread evenly across the site to provide even, non-targeted
coverage. The trial hole spacing was generally consistent with the recommended density of
25 to 50m for an exploratory investigation after BS10175 Section 7.7.

Samples have been tested for the presence of the identified contaminants of concern (heavy
metals, PAH compounds, pesticides and asbestos).

Due to ongoing site activities within the greenhouses sampling was not possible in this portion
of the site.
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The generic quantitative risk assessment (GQRA) for human health compares the analytical
results from the current investigation to Generic Assessment Criteria (GAC). These were
selected using the following rationale and assumptions.

Defra and the EA have published a limited number of Soil Guideline Values (SGVs)'8 that
represent minimal chronic risk to human health. CL:AIRE has published a limited number of
Category Four Screening Levels (C4SLs)'® which represent a low but still strongly
precautionary level of chronic risk to human health. Both the SGVs and C4SLs have both
been derived for a Soil Organic Matter (SOM) content of 6%, which is not always
representative of the low SOM that are encountered within Made Ground on brownfield sites.

LQM responded to the demand for a more comprehensive set of screening values for a wider
range of SOM and produced Suitable for Use Levels (S4UIs)2 which are a hybrid of SGVs and
C4SLs. The S4UIs have been endorsed by the Chartered Institute of Environmental Health
(CIER).

“ uses C4SLs where they are available as generic assessment criteria to quantitatively
assess the potential chronic risks to human health . Where C4SLs are not available, the S4Uls
are used. It is noted that S4Uls are not equivalent to C4SLs in all their exposure assumptions
but are generally more conservative in their assumptions. For benzene and benzo(a)pyrene),
{5 has calculated equivalent C4SLs for 1% and 2.5% SOM. This does not affect the inorganic
contaminants.

In accordance with current Public Health England (PHE) guidance?!, the assessment of PAHs
has been carried out using a surrogate marker approach, whereby the assessment of risk from
benzo(a)pyrene also captures potential risks from other carcinogenic PAHs that may be
present. The alternative S4Uls for PAHSs using the Toxic Equivalent Factor (TEF) approach
have not been used because this approach is likely to under predict the true carcinogenicity

'® Environment Agency Science Report SC050021 series.

'” CL:AIRE Final Project Report. SP1010 — Development of Category 4 Screening Levels for assessment
of land affected by contamination. CL:AIRE, December 2013

2 The LQM/CIEH S4ULs for Human Health Risk Assessment, Nathaniel P et al, 2015. Copyright Land
Quality Management Ltd, reproduced with permission: Publication Number S4UL3509

2l HPA Contaminated Land Information Sheet. Risk Assessment Approaches for Polycyclic Aromatic
Hydrocarbons (PAHs). Public Health England, 2017.
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of PAHSs and is not advocated by PHE. The threshold PAHs have been assessed similarly, by
using naphthalene as a marker compound due to its high volatility relative to other PAHs.

Total phenols have been assessed against the S4UL for phenol and total chromium has been
assessed against the S4UL for trivalent chromium.

Theoretical soil saturations have not been considered in the evaluation of organic compounds
and as such, some of the S4Uls for the less sensitive exposure scenarios are lower than their
more sensitive equivalents.

Sets of GACs have been generated for SOMs of 1%, 2.5% and 6%. In this case, TOC in the
shallow soil samples that were analysed ranged from 0.30 to 3.7%. Using the conversion of
SOM = TOC x 1.72, this equates to a SOM range of 0.52 to 5.42%. 1% SOM was considered
to be appropriate to maintain conservatism.

For some contaminants of concern, direct contact will be the dominant pathway for exposure.
In order to support with development options, human exposure to all unsaturated soils,
irrespective of depth, was assumed possible for the purpose of this assessment. This will
maximise the information available to the design team on the suitability of all unsaturated
material and can support with their materials management options.
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The chemical testing results indicate that the shallow soils on site are not impacted with metal
concentrations (with the exception of lead) above the GAC values. As such it is considered
that the metal concentrations recorded, other than lead, would not pose a risk to future site
residents. Two samples, taken from the made ground encountered in WSI0| and topsoil in
WSI105 recorded lead concentration in excess of the GAC.

Sampling was not possible within the footprint of the existing buildings and greenhouses.
Further shallow (<Im bgl) sampling in these areas and around the location of the former tank
is recommended following demolition to confirm no contamination is present within these

portions of the site.

N

PAHSs are widespread within made ground and the urban environment generally. They are
one of the most common contaminants in made ground and the one that most commonly
drives remediation. Benzo(a)Pyrene is a particular problem, being very commonly found in
association with tarmac, clinker and any burnt products and also being highly toxic to human
health. The assessment criterion for BaP is close to levels that are found naturally in many
topsoils.

The mean Soil Organic Matter of the population has been used to determine an appropriate

Tier | GAC for each population. The results are summarised as follows:

SOM 1%

Notes tgi‘.able

[. As a surrogate marker for genotoxic PAH
2. As a marker compound for threshold PAH

Neither Benzo(a)pyrene or Naphthalene were recorded at concentrations above the GAC
values. Based on the chemical testing results it is considered that the shallow soils on site are
not impacted with PAH compounds at concentrations considered to pose a risk to human
health. Further shallow sampling within the footprints of the onsite buildings is recommended

following their demolition.
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Two samples of the topsoil were tested for the presence of organochlorine and
organophosphorus pesticides and triazine herbicides. Only p,p-DDE and p,p-DDT were
recorded above the laboratory limit of detection and were encountered in WS105 at 0.15m
and TSI at 0.05m. p,p-DDE was recorded at concentrations of 54 — 62 ug/kg, p,p-DDT ranged
from 14 — 24 ug/kg. DDT was a widely used manufactured pesticide whilst DDE is a product

of the breakdown of DDT in the environment.

The UK has no assessment criteria values for DDT or DDE however as a preliminary
assessment the recorded concentrations have been recorded against internationally published

assessment criteria as follows:

Table 17: Comparison of the recorded contaminant concentrations and the GAC values for DDT
and DDT related compounds from various international sources.

As outlined above the pesticide concentrations recorded on site are significantly below the
international assessment criteria. As such the pesticide concentrations recorded are unlikely
to pose a significant risk to future site users. However, further testing in the former planting
areas, where concentrations may be expected to be higher, is recommended once improved

access is available.
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All of the soil samples tested were screened for the presence of asbestos containing materials
and/or loose asbestos fibres. No ACM or free fibres were recorded within any of the samples
tested.
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The works carried out to date have indicated that the shallow soils beneath the site are locally
impacted with lead concentrations above the GAC values.

The lead contamination identified poses a risk to human health, where present in critical areas
such as gardens or areas of soft landscaping. Contamination may impact human health through
the direct ingestion, inhalation, skin contact and/or plant uptake pathways that would be
present in a residential setting. The contaminated ground is considered to pose an
unacceptable risk if it is to be retained in the near surface of garden/outdoor soft covered
areas where direct human contact is feasible.

Whilst the assessment has not found any other significant contamination, sampling was not
possible within the footprint of the existing buildings and was limited in other areas due to
ongoing horticultural activities. Therefore, there remains the possibility that as yet unidentified
contamination may be present beneath the existing structures.

Given the elevated lead concentrations recorded on site further shallow sampling is
recommended to assess the extent of lead contamination. Further sampling is also
recommended within the footprints of the existing structures following their demolition to
assess whether any contamination is present in these areas as well as from the material
currently stockpiled along the site’s western boundary.

Some remediation to mitigate the risk to human health from lead impacted soils is likely to be
required and it is recommended that a remediation strategy for the site is prepared following
further investigations. At this stage allowance for installation of a 600mm clean cover in
proposed gardens should be made. This requirement may be reduced to cover only specific
portions of the site based on the findings of any additional sampling.

Page |46
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The site is located above a secondary aquifer, the River Terrace Deposits and a Principal

whwatar
Aquifer, the Chalk. The site is not situated within a Source Protection Zone, and the nearest
groundwater abstraction borehole is situated 302m from the site and it licensed for spray
irrigation.

Specific laboratory testing has not been carried out as part of this investigation to enable a
detailed quantitative risk assessment in respect of groundwater. The measured levels of
potential contaminants within the soils are generally low, with only lead contamination
recorded at levels considered to pose a risk to human health. The concentrations recorded
are unlikely to pose a significant risk to groundwater. Additionally, groundwater was not
encountered within any of the excavations and is expected to be at a depth in excess of 5.0m
— 6.0m. although groundwater monitoring did indicate the presence of localised perched water
within the River Terrace Deposits at shallower depths. On this basis, the recorded
contamination is not considered to pose a significant risk to groundwater. This assessment
should be reconsidered if significant contamination is identified at a later stage.

There are no surface water features on site. The closest surface water feature is over 190m
from the site. Based on this information and the recorded concentrations of contaminants

the site is not considered to pose a risk to surface water receptors.

It is anticipated that the proposed development will generate waste soils and materials will
need to be removed from site as part of the construction process.

Where soils are to be disposed off-site, it is the duty of the waste producer, in this case Sigma
Homes, to ensure that all waste is disposed of appropriately and that any that is sent to landfill
is sent to an appropriately licensed one. All waste sent to landfill must be classified and must
be pre-treated. There are various forms of pre-treatment that are acceptable. In this case it
could include “reduction in volume”, which could be achieved by segregating the Made Ground
and re-using part of it on site.

Where made ground soil is to be re-used on site then it is recommended that this is carried
out under the CL:AIRE Definition of Waste Industry Code of Practice (DoWCoP) for re-use

of soils22,

22 The Definition of Waste: Development Industry Code of Practice. Version 2 201 . CL:AIRE
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All samples tested were screened for waste classification purposes. It is considered that the
soils would be classified as non-hazardous for waste disposal purposes.

Further testing and inspection of soils will be required to confirm waste classification of
material leaving the site.

It is strongly advised that detailed discussions be held with remediation/groundworks
contractors and that receiving landfill sites are identified in advance of commencing any waste
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Sampling in some areas of the site was restricted due to buildings and ongoing site activities.
It is recommended that once the structures have been demolished and hard standing removed,
shallow sampling is undertaken to confirm no contamination is present beneath the existing
structures. Furthermore, shallow sampling may enable delineation of the lead contamination
encountered and in turn reduce the remedial measures required. Sampling of the stockpile on
the site’s western boundary is also recommended to confirm its potential for retention and
reuse onsite or waste classification for disposal.

Following the additional sampling a remediation strategy to mitigate risks to the proposed
development from identified contamination should be prepared. At this stage remediation is
considered to comprise installation of 600mm clean cover in gardens and other areas of soft
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A final remediation method statement will be required to be prepared once the final site
designs are complete. This method statement should be submitted to the appropriate
regulatory authorities. It is advised that the local authority is advised of the intended build
programme in order that they can phase the sign off of planning conditions as required.

The remediation strategy is likely to require the importation of clean topsoil, and possibly
subsoil. Imported soils should be tested at source by the supplier. The validation engineers
should then make spot checks as and when necessary once material has been imported.

Provision should also be made for dealing with further localised hotspots of contamination
which may come to light during construction. Any such soils should be inspected by the
validation engineers and appropriate remedial action taken as necessary.
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This report is confidential to the Client, and Leap Environmental Ltd accepts no responsibility
whatsoever to third parties to whom this report, or any part thereof, is made known, unless
formally agreed by Leap Environmental Ltd beforehand. Any such party relies upon the report
at their own risk. Unless explicitly agreed otherwise in writing, this report has been prepared
under LEAP’s standard terms and conditions, as included in the quotation for this works.

This report has been prepared by Leap Environmental Ltd on the basis of information received
from a variety of sources which Leap Environmental Ltd believes to be accurate. Nevertheless,
Leap Environmental Ltd cannot and does not guarantee the authenticity or reliability of the
information it has obtained from others.

Leap Environmental Ltd has used all reasonable skill, care and diligence in the design and
execution of this report, taking into account the manpower and resources devoted to it in
agreement with the Client. Although every reasonable effort has been made to obtain all
relevant information, all potential contamination, environmental constraints or liabilities
associated with the site may not necessarily have been revealed. LEAP cannot be held
responsible for any disclosures or changes in regulation that are provided post production of
this report, and will not automatically update the report.

The conclusions reached in this report are necessarily restricted to those which can be
determined from the information consulted, and may be subject to amendment in the light of
additional information becoming available. These conclusions may not be appropriate for
alternative schemes.

The extent of the exploratory holes, laboratory testing and monitoring undertaken may have
been restricted due to a number of factors including accessibility, the presence of buried or
overhead services, current development and site usage, timescales or clients specification.
The exploratory holes only assess a small proportion of the site area with respect to the site
as a whole, and as such may only provide an overall assessment of ground conditions on site.
The presence of hotspots of undisclosed contamination or exceptional and unforeseen ground
conditions cannot be discounted.

Eurocode 7 gives guidance on the type of sampling, sample quality, number and spacing of
intrusive investigations, and number of laboratory tests required. It is intended that the
Geotechnical Information section of this report will fulfil the general requirements of the
Ground Investigation Report as set out in section 6 of Eurocode72, although this is subject to
the restrictions imposed on the investigation as listed above. For geotechnical design,

2 BS EN 1997 Eurocode 7- Geotechnical Design - Part |: General Rules (2004) and Part 2: Ground
Investigation and Testing (2007)
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Eurocode 7 requires the Geotechnical Design Report to address both the geotechnical and
structural aspects of the geotechnical design for both the limit and serviceability states. The
Geotechnical Appraisal section of this report will not meet the requirements of a Geotechnical
Design Report (GDR), and should therefore be used for preliminary guidance only.

The presence of asbestos may be noted during the site walkover survey, intrusive
investigations and/or from the results of contamination testing. However, this report does
not constitute an asbestos survey. On this basis, the presence of asbestos on site cannot be

discounted and a full asbestos survey should be undertaken.
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Client: : Sigma Homes : i Project ID: i LP2386

Basemap: ©sourced from Groundsure report
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Chart 2 Atterberg Limiis A-Line Plot
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SHRUBLANDS, ROUNDSTONE LANE, ANGMERING, BN16 4AT

Order Details Site Details
Drate: 18/02/2021 Location: 507301 103472
Your ref:  LP2386 _Angmering - LPO Area: 137 ha
Chur Ref: G5-7588455 Suthority:  StunDstviat S

CHent: Leap Enwironmental Lid

Summary of findings p. 2 Aerial image p. 8

OS5 MasterMap site plan p.13
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42 5.3 Groundwater vulnerability
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Capture Date: 28/06/2018

Site Area: 1.37ha
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Recent site history - 2015 aerial photograph

Capture Date: 07/06/2015

Site Area: 1.37ha
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Capture Date: 13/09/2012

Site Area: 1.37ha
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Recent site history - 1999 aerial photograph
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Capture Date: 29/08/1993

Site Area: 1.37ha
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1 Past land use

w  Sjte Qutline

Search buffers in metres (m)
Historical industrial land uses

Historical tanks

Historical energy features

Historical garages

Potentially contaminative land use features digitised from historical Ordnance Survey mapping at 1:10,000 and
110,560 scale, intelligently grouped into contiguaus features. To prevent misrepresentation of the size of
historical features at any given time, features are only grouped if they have similar geometries within
immediately preceding or succesding map aditions. See section 2 for g breakdown of grouping if required.
Grouped and the original un-grouped features can be crossreferenced across sections 1 and 2 using the

‘Group 1D,

Features are displayed on the Past land use map on page 14

A On site Rursery 1874 2182288
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& On site RNursaries 1943 - 1857 2274806

Tank features digitised from historicat Ordnance Survey mapping at high-detail 1:1,250 and 1:2,504 scale,
intelligently grouped into contiguous features. To prevent misrepresentation of the size of historical features at
any given time, features are only grouped if they have similar geometries within immediately preceding or
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Features are displayed on the Past land use map on page 14
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Energy features digitised from historical Ordnance Survey mapping at high-detal 1:1,250 and 1:2,500 scale,
intelligently grouped into contigucus features. To prevent misrepresentation of the size of historical features at
any given time, faatures are only grouped if they have similar geometries within immediately preceding or
succeeding map editions, See section 2 for a breakdown of grouping it required. Grouped and the original un-
grouped features can be cross-referenced across sections 1 and 2 using the "Group DV

Features are displaved on the Past land use map on page 14
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Petrol stations digitised from historical Ordnance Survey mapping at high-detail 1:1,250 and 12,500 scale,
intelligently grouped into contiguous features. To prevent misrepresentation of the size of histarical features at
any given time, features are only grouped if they have similar geometries within immediately preceding or
succeading map aditions. 5ee section 2 for a breakdown of grouping if required. Grouped and the original un-
grouped features can be cross-referenced across sections 1 and 2 using the "Group DV

Garages digitised from historical Ordnance Survey mapping at high-detail 1.1,250 and 1:2,500 scals,
intalligently grouped into contiguous features. To pravent misrepresentation of the size of historical features at
any given tims, features are only grouped if they have similar geometries within immediately preceding or
succeading map aditions. See section 2 for a breakdown of grouping if required. Grouped and the original un-
grouped features can be crossreferenced acress sections 1 and 2 using the ‘Group 1D

Fegturss are displayed on the Past [and use map on page 14
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Areas of military land digitised from multiple sources inchiding the Mational Archives, local records, MOD

records and verified other sources, intelligently grouped into contiguous features,
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2 Past land use - un-grouped

w  Sjte Qutline

Search buffers in metres (m)
Historical industrial land uses
Historical tanks

Historical energy features

Historical garages

Potentially contaminative land use features digitised from historical Ordnance Survey mapping at 1:10,000 and
10,560 scale. Any records shown are available intelligantly grouped in section 1. Grouped and the original un-
grouped features can be cross-referenced across sections 1 and 2 using the "Group DV

Features are displayved on the Past land use - un-grouped map on page 20

A O shte Murseriss 1857 2274866
A On site RNursaries 1843 2274806
A O sigs Mursery 1874 23182288
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Features are displayed on the Past land use - un-grouped map on page 20
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Petrol stations digitised from historical Crdnance Survey mapping at high-detail 1:1,250 and 1:2,500 scale. Any
records shown are available intelligently grouped in section 1. Grouped and the original un-grouped featurss
can be cross-referenced across sections 1 and 2 using the "Group 1D,

Garages digitised from historical Ordnance Survey mapping at high-detail 1:1,250 and 1:2,500 scala. Any
records shown are available intelligantly grouped in section 1. Grouped and the original un-grouped features
can be cross-referenced across sections 1 and 2 using the "Group 1D,

Features are displayed o the Past land use - un-grouped map on page 28
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Landfiil sites identified from Local Authority records and high detail historical mapping.

Known historical {closed) landfill sites {e.g. sites where there is no PPC permit or waste management licence
currently in force}. This includes sites that existed before the waste licensing regime and sites that have been
licensed in the past but where a licence has been revoked, ceased to exist or surrendered and a certificate of
completion has been issued.

Activities involving the storage, treatment, use or disposal of waste that are exempt from needing a parmit.
Exemplions have specific imits and conditions that must be adhered to

Features are displaved on the Waste and landfill map on page 27
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4 Current industrial land use

w  Sjte Qutline

Search buffers in metres (m)

Recent industrial land uses
N Current or recent petrol stations
Control of Major Accident Hazards
\\\\\\ Hazardous substance storage/usage
@ Licensed pollutant release (Part A(2)/B)
& Licensed Discharges to controlled waters

@ Pollution Incidents (EA/NRW)

Current potentially contaminative industrial sites.

Features are displayved on the Current industrial land use map on page 38

i O site Pylon West Sussex, BRIG Electrical Features infrastructure and
Facilities
A Oy site NS Marine  Unit 5, Roundsions Lane, &ngmering, Marine Engineers and  Engineering Sarvices
Littishampion, West Sussex, BRN1b 44T Services
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Contaminated Land Register of sites designated under Part 2a of the Environmental Protection Act 1820,

Control of Malor Accident Hazards {COMAH) sites. This data includes upper and lower tier sites, and includes 3
historical archive of COMAH sites and Notification of Installations Handling Harzardous Substances {(NIHHS)
records.

Features are displayved on the Current indusirial land use map on page 30

Sites registered and licensed by the Health and Safety Executive under the Manufacture and Storage of
Expiosives Reguiations 2005 {(MSER] The iast update to this data was in Aprdl 2011,
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Consents granted for a site to hold ceriain quantities of harardous substances at or above defined limits in
accordance with the Planning {Hazardous Substances) Regulations 2015,

Features are displayved on the Current industrial land use map on page 38

integrated Poliution Control {IPC) records of substance releases to alr, land and water. This data represents g
historical archive as the BC regime has been supersedead,

Records of Part A{1) instaliations regulated under the Environmental Permitting {England and Wales}
Regulations 2016 for the release of substances to the environment.

Records of Part A{2) and Part 8 instaliations regulated under the Ervironmental Permitting {(England and
Wales) Regulations 2016 for the releass of substances to the snvironment.

Features are displaved on the Current industrial land use map on page 38
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Records of the storage, use, accumulation and disposal of radicactive subistances regulated under the

Radinactive Substance:
Features are displaved on the Current industrial land use map on page 38
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Groundwater vulnerability

== Sjte Outline

Search buffers in metres (m)

Superficial vulnerability

Principal superficial aquifer, high vulnerability
I:I Secondary superficial aquifer, high vulnerability
Principal superficial aquifer, medium vulnerability
D Secondary superficial aguifer, medium vulnerability
Principal superficial aquifer, low vulnerability

D Secondary superficial aquifer, low vulnerability
Bedrock vulnerability

Principal bedrock aquifer, high vulnerability
Secondary bedrock aquifer, high vulnerability
Principal bedrock aquifer, medium vulnerability
Secondary bedrock aquifer, medium vulnerability
Principal bedrock aquifer, low vulnerability :

Secondary bedrock aquifer, low vulnerability

NN

Other information

Unproductive aquifer

Soluble rock risk

\] . .
Local information

An assessment of the vuinerability of groundwater to a pollutant discharged at ground level based on the
hydrological, geclogical, hvdrogeological and soil properties within a one kilometre sguare grid. Groundwater
vulnerahility is described as High, Medium or Low as follows:

8 High - Areas able to sasily transmit pollution to groundwater, They are likely to be characterised by high

leaching soils and the absence of low permeability superficial deposits.

S Redium - intermediate between high and low vulnerability.

S Low - Areas that provide the greatest protection from pollution. They are likely to be characterised by low
leaching solls and/or the presence of superficial deposits characterized by a low permeability.

Features are displayved on the Groundwater vulnerability map on page 42
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.Y On sife Summary Classificatiom Leaching class: Yuinerability: Medium Yulnerabillty: Low
Secondary suparficial frtermadiate Aguifer type: Secondary Aguifer type: Principal
aguifer - Medium infiltration value: Thicknass: 3-10m Flow mechanism: Well
Yulnerability 270% Patchiness value: »50% connected fracturas
Combined classification: Ditution value: 300- Recharge potential: High

Productive Bedrock Squifer,  550mm/year
Productive Superficial
Aguifer

This dataset identifies areas where solution features that enable rapid movement of a pollutant may be
present within a ikm grid square.

A Significant saluble rocks are lkely to be present. Low possibiity of lecalisad 11.0%
subsidence or dissolution-related degradation of bedrock oocurring naturally, but
may ba possible in adverse conditions such as high surface or subsurface water
flow,

SR
R R QL
B3 AFTINENY

This dataset identifies areas where additional local information affecting vulnerability is held by the
Ervironment Agency. Further information can be obtained by contacting the Emvironment Agency local Area
groundwater team through the Environment Agency National Customer Call Centre on D3798 506 506 or by
amail on enguiries@environmeni-agency.gov.uk,
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Site Outline

Search buffers in metres (m)

Source Protection Zone 1

Inner catchment

Source Protection Zone 2

Outer catchment

Source Protection Zone 3

Total catchment

Source Protection Zone 4

Zone of Special Interest

Source Protection Zone 1c

Inner catchment - confined aquifer

Source Protection Zone 2¢

Outer catchment - confined aquifer

Source Protection Zone 3¢

Total catchment - confined aquifer

Drinking water abstraction licences

Drinking water abstraction licences

Polygon features

Drinking water abstraction licences

Linear features

Groundwater abstraction licence (point)

Groundwater abstraction licence (area)

Groundwater abstraction licence (linear)

Surface Water Abstractions (point)

Surface Water Abstractions (area)

Surface Water Abstractions (linear)

Licensed groundwater abstractions for sites extracting more than 20 cubic metres of water a day and includes
active and historical records. The data may be for a single abstraction point, bebween two points {line data) or
alarger area.

Features are displayed on the Abstractions and Source Frotection Zones map on page 44
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Source Protection Zones in the confined aguifer define the sensitivity around a deep groundwater abstraction
to contamination. A confined aquifer would normeally be protecied from contamination by overlying geology
and is only considered a sensitive resource if deep excavation/drilling is taking place.
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Site Qutline

Search buffers in metres (m)

Water Network (OS MasterMap)

Surface water features
{wider than 5m)

Surface water features
{narrower than 5m)

WFD River, canal and surface water
transfer water bodies :

WFD Lake water bodies

WFD Transitional and coastal water
bodies :

WEFD Surface water body
catchments boundaries

WFD Groundwater body boundaries§

Detailed water network of Great Britain showing the flow and precise central course of every rivar, stream, lake

and canal

Features are displayved on the Hydrology map on page 4%
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Covering rivers, streams and lakes {some overiap with 05 MasterMap Water Network data in previcous section)
but additionaliy covers smaller features such as ponds. Rivers and straams narroveer than Sm are represented
as a single line. Lakes, ponds and rivers or streams wider than 5m are represented as palygons.

Features are displayed on the Hydrology map on page 4%

The Water Framework Directive is an El-led framework for the protection of inland surface waters, estuaries,
coastal waters and groundwater through river basin-level management planning. In terms of surface water,
these basing are broken down into smaller units known as management, operational and water body
catchments,

Featurss are displayed on the Hydrology map on page 49

2 n site River WE Ferring Rife GRIGFGAIO73300 Lower Arun Arun and Western
catchment Sireams

3 On sife River W8 Black Ditch {W GRIOIOAI0128%0 Lowser Arun Arun and Western
catchmeant Sussen} Streams
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surface water bodies under the Directive may be rivers, lakes, estuary or coastal. To achieve the purpose of the
Directive, environmental objectives have been set and are reported on for each water body. The progress
towards delivery of the abjectives is then reportad on by the relevant competent authorities at the end of
each sheyear cycle. The river water body divectly associated with the catchment listed in the previous section is
detatlad below, along with any lake, canal, coastal or artificial water body within 250m of the site. Click on the
water body 1D in the table 1o visit the EA Catchment Explorer o find out more about each water body listed.

Featurss are displayed on the Hydrology map on page 49

Groundwater bodies are also covered by the Directive and the same regime of objectives and reporting
detailed in the previous section is in place. Click on the water body {D in the table to visit the EA Caichment
Explorer to find out more about each groundwater body listed,

Features are displaved on the Hydrology map on page 48

i Oy sl Littlehampton GBAO701GE03400 Good Good Good 2015
Anticline East
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The chance of flooding from rivers and/or the sea in any given year, based on ¢ells of 50m. Each ceil is
aliocated one of four flood risk categeries, taking inte account flood defences and their condition; Very low
{fess than 1 in 1000 chance in any given year), Low {less than 1 in 100 but greater than or equal to 1 in 1000
chance}, Medium {less than 1 in 30 but greater than or equal to 1 in 100 chance} or High {greater than or egual
to 1 in 30 chancel.

Records of historic flooding from rivers, the sea, groundwater and surface water, Records began in 1946 when
predecessor bodies started collecting detailed information about flooding incidents, although limited details
may be included on finoding incidents prior 1o this date. Takes inio account the presence of defances,
structures, and other infrastructure where they existed at the time of flooding, and includes flood extents that
may have been affected by overtopping, breaches or blockages.

Records of flood defences owned, managed or inspected by the Enwvironment Agency and Natural Resources
Wales. Flood defences can be structures, buildings or parts of buildings. Typically these are earth banks, stone
and concrete walls, or sheet-piling that is used to prevent or control the extent of fiooding.

Areas that would benefit from the presence of flood defences in a 1in 100 {1%} chance of flooding each year
fram rivers or 1 in 200 {0.5%) chance of flooding each year from the sea.
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Araas that act as 3 balancing raservoir, storage basin or balancing pond to aitenuate an incoming flood peak to

a flow level that can be accepted by the downstream channel or to delay the timing of a3 flood peak so that its

volume is discharged over a longer period,
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Areas of land at risk of flonding, when the presence of flood defences are ignored. Covering land between
Finod Zone 3 {see next section} and the extent of the flnoding from rivers or the sea with a 1 in 1000 {0.136)

chance of flooding each year

Araas of land at risk of flooding, when the presence of flood defences are ignored. Covering land with a 1in
100 (1%} or greater chance of flooding each year from rivers or g 1 in 200 {0.5%) or greater chance of flooding

aach year from the sea.
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8 Surface water flooding

s Sjte Qutline

Search buffers in metres {m)

1in 1000 return period

Depth between 0.1m - 0.3m

Depth between 0.3m - 1.0m

Depth greater than 1.0m

1in 250 return period

Depth between 0.1m - 0.3m

D Depth between 0.3m - 1.0m

D Depth greater than 1.0m

1in 100 return period
D Depth between 0.1m - 0.3m
D Depth between 0.3m - 1.0m

Depth greater than 1.0m

1in 30 return period

Depth between 0.1m - 0.3m
Depth between 0.3m - 1.0m

Depth greater than 1.0m

Ambiental Risk Anabytics surface water {pluvial) FloodMap identifies areas likely 1o fiood as a result of extreme
rainfall events, Le. land naturally vulnerable to surface water ponding or fiooding. This data set was producad
by simulating 1in 30 vear, 1in 100 vear, 1 in 250 year and 1 in 1,000 vear rainfall events. Modern urban
drainage systems are typically built to cope with rainfall events between 1 in 20 and 1 in 30 vears, though
some older ones may flood in a 1in 5 yvear rainfall event.

Features are displayved on the Surface water flooding map on page 55

The datz shown on the map and in the table above shows the highest likelihaod of flocd events happening at
the site. Lower likelihood events may have greater flood depths and hence a greater potential impact on a site.
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§ Groundwater flooding

w  Sjte Qutline

Search buffers in metres (m)

High

Moderate - High
Moderate

Low

[
[

Negligible

Groundwater flooding is caused by unusually high groundwater levels, It cocurs when the water table rises
above the ground surface or within underground structures such as basements or cellars. Groundwater
flooding tends to exhibit a longer duration than surface water fiooding, possibyly lasting for weeks or months,
and a3 a result it can cause significant damage to property. This risk assessmeant is based ona 1 in 100 year
return period and a Sm Digital Terrain Model {DTRM).

Features are displayed on the Groundwater flooding map on page 57
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10 Environmental designations

w  Sjte Qutline

Search buffers in metres (m)

&} Designated Ancient Woodland

Sites providing statutory protection for the best examples of UK florg, fauna, or geclogical or physiographical
features. Originally notified under the National Parks and Access 1o the Countryside Act 1849, S856s were re-
notified under the Wildlife and Countryside Act 1881 Improved provisions for the protection and management
of 5551s were introduced by the Countryside and Rights of Way Act 2000 (in England and Wales) and {in
Scotiand} by the Nature Conservation {Scotiand} Act 2004 and the Wildlife and Natural Environment {Scotland)
Act 2010,
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Ramsar sites are designated under the Convention on Wetlands of international importance, agreed in Ramsar,
fran, in 1871, They cover all aspects of wetland conservation and wise use, recognizing wetlands as ecosystems
that are extremely important for biodiversity conservation in general and for the well-being of human
communities. These sites cover a broad definition of wetland; marsh, fan, peatland or water, whather natural
or artificial, permanant or femporary, with watay that is static or flowing, fresh, brackish or salt, and even
50me Mmaring areas.

Areas which have been identified as best representing the range and variety within the European Union of
habitats and {non-bird) species listed on Annexes | and H 1o the Directive. 34C0s are designated under the EC
Habitats Directive,

Sites classified by the UK Government under the EC Birds Diractive, 5PAS are areas of the most important
habitat for rare {{isted on Annex | to the Directive} and migratory birds within the Furopean Union,

Sites containing examples of some of the most important natural and semi-natural terrestrial and coastal
acosystems in Great Britain, They are managed to conserve their habltats, provide special opportunities for
scientific study or 1o provide public recreation compatible with natural heritage interasts,
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Sites managed for nature consarvation, and to provide opportunities for research and education, or simply
erjoying and having contact with nature. They are declared by local authorities under the National Parks and
Access 1o the Countryside Act 1849 after consultation with the relevant statutory nature conservation agency.

Ancient woodiands are classified as areas which have been wooded continuoushy since at least 1600 AD. This
includes semi-natural woodland and plantations on ancient woodland sites, "Wooded continuously’ does not
mean there is or has previously been continuous tree cover across the whole site, and not all trees within the
woodiand have o be oid,

Features are displaved on the Environmental designations map on page 58

Biosphers Reserves are internationally recognised by UNESCO as sites of excelience to balance conservation
and socipeconomic development between nature and peaple. They are recognised under the Man and the
Biosphere (MAB} Programme with the aim of promuoting sustainable development founded on the work of the
local community.

These are areas managed by the Forestry Commmission designated on the basis of recreational, conservation or
scenic interast,
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A type of marine nature reserve in UK waters established under the Marine and Coastal Access Act {2009).
They are designated with the aim to protect nationally important, rare or threatensed habitets and species.

Ramsar sites are areas listed as & Wetland of International importance under the Convantion on Wetlands of
international Importance especially as Waterfow! Habitat {the Ramsar Convention} 1871, The sites here
supplied have a status of 'Proposed’ having been identified for potential adoption under the framework

Spacial Areas of Conservation are areas which have been identified as best representing the range and variety
within the Furopean Union of habitats and {non-bird} species listed on Annexes | and H 1o the Directive. SACs
are designated under the EC Habitals Directive, Those sites supplied here are those with a status of 'Possible’
having been identified for potential adoption under the framework

Special Frotection Areas {3PAS) are areas designated {or ‘classified’) under the European Union Wild Birds
Directive for the protection of nationally and internationally important populations of wild birds. Those sites
supplied here are those with a status of Potential’ having been identified for potential adoption under the
framework,
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Araas where nitrate concentrations in drinking water sources exceaded or was at risk of exceeding tha limit of
50 mg/l set by the 1980 £C Drinking Water Directive. Voluntary sgricultural measures a3 a means of reducing
the levels of nitrate were introduced by DEFRA as MAFE with payments being made to farmears who complied.
The scheme was startad as a pHot in 1930 in ten areas, later implemeanted within 32 areas. The scheme was
closed to further new entrants in 1998, slthough existing agreements continued for their full term. All Mitrate
Sensitive Areas fell within the areas designated as Nitrate Vulnerable Zones (NVZs) in 1996 under the EC
Nitrate Directive {91/678/EEC)

Areas at risk from agricultural nitrate pollution designated under the EC Nitrate Directive {31/676/FEC) These
are areas of land that drain into waters polluted by nitrates. Farmers operating within these areas have g
follow mandatory rules 1o tackle nitrate loss from agricubiure,
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5851 Impact Zones and Units

w  Sjte Qutline

Search buffers in metres (m)

SSSI Impact Risk Zones

SSSI Units

Not recorded

Favourable

Unfavourable - Recovering
Unfavourable - No change
Unfavourable - Declining
Partially destroyed

Destroyed

Developed fo allow rapid initial assessment of the potential risks 10 5580 posad by development proposals.
They define zones around each 5851 which reflect the particular sensitivities of the featurss for which it is
notified and indicate the types of development proposal which could potentially have adverse impacts.

Features are displayved on the 558! impact Zones and Units map on page 63

i On sife infrastructure ~ Airports, helipads and other aviation proposals.

Z O sigs infrastructure - Afrports, helipads and other aviation proposals.
Alr pollution - Livestock & poultry units with floorspace > 500m?, slurry lagoons > 750m? & manure stores >
35808,
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[ivisions of 555815 used to recard management and condition details. Units are the smallest areas for which
Matural England gives a condition assessment, however, the size of units varies greatly depending on the types
of management and the conservation interast.
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Sites designated for their giobally important cultural or natural interest requiring appropriate management and
protection measures. World Heritage Sites are designated to meet the UK's commitments under the World
Heritage Convention,

Areas of Gutstanding Natural Beauty {AONB] are conservation araas, chosen because they represent 18% of
the finest countryside. Each AONB has been designated for special attention because of the quality of their
fiora, fauna, historical and cubtural associations, and/or scenic views. The National Parks and Access to the
Countryside Act of 1949 created ACQNEs and the Countryside and Rights of Way Act, 2000 added further
regulation and protection. There are ikely to be restrictions to some developments within these areas.

In England and Wales, the purpose of National Parks is 1o conserve and enhance landscapes within the
countryside whilst promoting public enjoyment of them and having regard for the social and economic well-
being of those living within them. In Scotiand National Parks have the additional purpose of promoting the
sustainable use of the natural resources of the ares and the sustainable sodial and economic development of
its communitiss. The National Parks and Access to the Countryside Act 1948 established the National Bark
designation in England and Wales, and The National Parks {(Scotland) Act 2000 in Scotland.

Buildings listed for their special architectural or historical interest. Building control in the form of 'Hsted
huilding consent’ is required in arder to make any changes to that bullding which might affect its special
interest. Listed buildings are graded 1o indicate their relative importance, however building controls apply to all
buildings eqgually, irrespective of their grade, and apply to the interior and exterior of the building in its
entirety, togather with any curtifage structures.
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Local planning authorities are obliged to designate as conservation areas any parts of their own area that are
of special architectural or historic interest, the character and appearance of which it is desirable to preserve or
enhance. Designation of & conservation area gives broader protection than the listing of individual bulidings,
All the features within the ares, listed or otherwise, are recognised as part of its character, Conservation ares
designation is the means of recognising the importance of all factors and of ensuring that planning decisions
address the guality of the landscape i its broadest sensa,

A scheduled monument is an his

Py

oric building or site that is included in the Schedule of Monuments kept by

the Secretary of State for Digital, Cubture, Media and Sport. The regime is set out in the Ancient Monuments
and Archaecingical Areas Act 1979, The Schadule of Monuments has . 20,000 entriss and includes sites such
as Roman remains, burial mounds, castles, bridges, earthworks, the remains of deserted villages and industrial
sties. Monuments are not graded, but all are, by definition, considerad o be of national importance.

Parks and gardens assessed 1o be of particular interest and of special historic interest. The emphasis being on
‘designed’ landscapes, rather than on planting or botanical importance. Registration is 3 'material
consideration’ in the planning process, meaning that planning authorities must consider the impact of any
proposed development on the special character of the landscape.
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Grade 2 - very good quality

Grade 3 - good to moderate quality
Grade 3a - good quality

Grade 3b - moderate quality

Grade 4 - poor quality

Grade 5 - very poor quality
Non-agricultural land

Urban land

Z R iz g g

Exclusion land

N\

Tree felling licences

Open Access land

Classification of the guality of agricultural land taking into consideration multiple factors including climate,
physical geography and soil properties. it should be noted that the categories for the grading of agricuitural
land are not consistent across England, Wales and Scotland.

Features are displayed on the Agricultural designations map on page 67

i Oy sl Grade 1 Excelient quality sgricultural land. Land with no or very minor Hmitations to agricultural
use. A very wide range of agricultural and horticultural crops can be grown and commaondy
includses top fruld, soft fruit, salad crops and winter harvestad vegetables. Yields ars high
and less variable than on land of lower guality.
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The Countryside and Rights of Way Act 2000 {CROW Act) gives a public right of access to land without having
to use paths. Access land includes mountains, moors, heaths and downs that are privately owned. it also
includes common land registered with the local councll and some land around the England Coast Path.
Generally permitted activities on access land are walking, running, watching wildlife and climbing.

Felling Licence Application {FLA) areas approved by Forestry Commission England. Anvone wishing to fell trees
must ensure that a licence or permission under 3 grant scheme has been issued by the Forestry Cammission
before any felling is carried out or that one of the exceptions apply.

Erwvironmental Stewardship covers a range of schemes that provide financial incentives to farmers, foresters
and land managers to look after and improve the environment.

Countryside Stewardship covers a range of schames that provide financial incentives to farmers, foresters and
land managers to loek after and improve the environment. Main objectives are o improve the farmed
erwironment for wildlife and to reduce diffuse water pollution.
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13 Habitat des

Features are displayed on the Habitat d

Habitats of principal importan

Section 41,
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Habitat networks for 18 priority habitat networks {based primarily, but not exclusively, on the priority habitat
inventory) and areas suitable for the expansion of networks through restoration and habitat creation.

Sites verified as Open Mosaic Habitat. Mosaic habitats are brownfield sites that are identified under the UK
Bindiversity Action Plan as a priority habitat due o the habitat variation within a single site, supporting an
array of invertebrates,

Limestone pavemeants are outcrops of limestone where the surface has been worn away by natural means gver
miltennia. Thess rocks have the appearance of paving blocks, hence their name. Not only do they have
geological interest, they also provide valuable habitats for wildlife. These habitats are threatened due to their
removal for use in gardens and water features. Many limestone pavements have been designated as 5358is
which affords them some protection. In addition, Section 34 of the Wildlife and Countryside Act 1881 gave
them additional protection via the creation of Limestone Pavement Orders, which made it a criminal offence to
remove any part of the outcrop, The associated Limestone Pavement Priority Habitat is part of the UK
Bindiversity Action Plan priority habitat in England.
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14 Geology 1:10,000 scale - Availability

w  Sjte Qutline

Search buffers in metres (m)

Full coverage
Partial coverage

[] No coverage

An indication on the coverage of 1:10,000 scale geology data for the site, the most detailed dataset provided
by the British Geaological Survey, Either Full’, "Partial’ or 'No coverage’ for each geological theme.

Features are displayed on the Geology 1:10,000 scale - Avatlability map on page 71

i Oy sl Mo coverage Full Full No coverage TGOOSE
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Details of made, worked, infilled, disturbed and landscaped ground at 110,000 scale. Artificial ground ¢an be
associated with potentially contaminated material, unpredictable engineering conditions and instability.
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hMass movernent deposiis on BGS geological maps at 110,000 scale. Primarily superficial deposits that have

moved down slope under gravity 1o form landslips. These affect bedrock, ather superficial deposits and

artificial ground.
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Geology 1:10,000 scale - Bedrock

R \'\Q\\Q\Q\\\“\\\“\\\“\\\“\\ SOTRNATaTRNaE \\\\\\*@\\\}}\\3\\ oy

w  Sjte Qutline

Search buffers in metres (m)

Bedrock faults and other

linear features {10k)

Bedrock geology (10k)
Please see table for more details.

Bedrock geclogy at 1:10,000 scale. The main mass of rocks forming the Barth and present everywhere,
whethar exposed at the surface in outerops or concealed beneath superficial deposits or water,

Features are displayed on the Geology 1:10,000 scale - Bedrock map on page 75

i O site PPCR-CHLK Lewes Nodular Chalk Formation, Seaford Chalk Campanian Age - Turonian Age
Formation, Newhaven Chalk Formation, Culver Chalk
Formation And Portsdown Chalk Formation
fundifferantiated} - Chalk
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mineral vein, alteration area or landform. Features are either observed or inferred, and relate primarily to

Linear features at the ground or bedrock surface at 1:18,000 scale of sbcmain types; rack, faul, fold axis,
bedrock,
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15 Geology 1:50,000 scale - Availability

[] Geological map tile

An indication on the coverage of 1:50,000 scale geology data for the site. Either 'Full’ or 'No coverage’ for gach

geological thame.
Features are displayed on the Geology 1:50,000 scale - Avatlability map on page 77

EW317_332 chichester and_bognor ¥é
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Details of made, worked, infilled, disturbed and landscaped ground at 1.50,000 scale. Artificial ground can be
assaciated with potentially contaminated material, unpredictable engineering conditions and instability.

A gualitative classification of estimated rates of vertical movement of water from the ground surface through
the unsaturated zone of any artificial deposits {the zone between the land surface and the water table}.
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Geology 1:50,000 scale - Superficial

w  Sjte Qutline

Search buffers in metres (m)

Landslip (50k)

Superficial geology (50k)
Please see table for more details.

AR & Lnnerdioiad soniagsw 80K
By S RS N & STy NN RN SRR
S5 (OANEIRTY AL AT (TANIORY L IWRG

Superficial geological deposits at 1:50,000 scale. Also known as 'drift’, thess are the youngest geclogical
deposits, formed during the Guaternary. They rest on older deposits or rocks referred to as bedrock,

Features are displayved on the Geology 1:50,000 scale - Superficial map on page 79

i On site RTDU-XS2C  RIVER TERRACE DEPOSITS {UNDIFFERENTIATED) SAND, SHT AND CLAY
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A gualitative classification of estimated rates of vertical movement of water from the ground surface through
the unsaturated zone of any superficial deposits {the zone between the land surface and the water tabie).

O sits Intergranular High Low

Mass movement deposits on BGS geclogical maps at 1:50,000 scale. Primarily superficial deposis that have
maoved down slope under gravity to form [andslips. These affect bedrock, ather superficial deposits and
artificial ground.

A& gualitative classification of estimated rates of vertical movement of water from the ground surface through
the ursaturated zone of any landslip deposits {the rone between the land surface and the water table).
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Geology 1:50,000 scale - Bedrock

w  Sjte Qutline

Search buffers in metres (m)

Bedrock faults and other
linear features {50k)

Bedrock geology (50k)
Please see table for more details.

Bedrock geclogy at 1:30,000 scale. The main mass of rocks forming the Barth and present everywhere,
whethar exposed at the surface in outerops or concealed beneath superficial deposits or water,

Features are displayed on the Geology 1:50,000 scale - Bedrock map on page 81

i O site LPCK-CHLK  LEWES NODULAR CHALK FORMATION, SEAFORD CHALK TURONIAN
FORMATION, NEWHAVEN CHALK FORMATION, CLHVER
CHALK FORMATION AND PORTSDOWN CHALK
FORMATION {UNDIFFERENTIATED] - CHALK
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A gualitative classification of estimated rates of vertical movement of water from the ground surface through
the unsaturated zone of bedrock {the zone between the land surface and the water tablel.

On site Fracture Yery High Wary High

AR FTN Deaedae .8 N et el e R o Tor g N A Y
N 8 AN VSN SIT T W WIS ST IESIT TN T mTIIys T RTINS
S, EAF RRTEEITANET TORaaity STty APRTRETY SRONR0QY TROHRANTRNE LW}

Linear features at the ground or bedrock surface at 1:50,000 scale of shamain types; rock, fault, fold axis,
mineral vein, alteration area or landform. Features ars either observed or inferred, and relate primarily to
bedrock.
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16 Boreholes

w  Sjte Qutline

Search buffers in metres (m)

Confidential
0-10m
10-30m
30m+

Unknown

¢ © 00 OQ

Lirrrrrreed:

The Single Onshore Boreholes Index {SOB; an index of over one million records of boreholes, shafts and wells
from all forms of drilling and site investigation work held by the British Geological Survey. Covering onshore
and nearshore boreholes dating back to at least 1780 and ranging from one 1o several thousand meiras deep.

Features are displayved on the Boreholes map on page 83
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w  Sjte Qutline

Search buffers in metres (m)

[] No data
[[] Negligible
[] very low
Low
Moderate
High

The potential hazard presented by soils that absorb water when wet {making them swell}, and lose water as
they dry {making them shrink}. This shrink-swell behaviour s controlled by the type and amount of day in the
soil, and by seasonal changes in the soil moisture content {related 1o rainfall and local drainage).

Features are displayed on the Natural ground subsidence - Shrink swell clays map on page 8%

On sife Low Ground conditions predominantly madium plasticity.
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Natural ground subsidence - Running sands

w  Sjte Qutline

Search buffers in metres (m)

[] No data
[[] Negligible
[] very low
Low
Moderate
High

The potential hazard presented by rocks that can contain loosely-packed sandy lavers that can become
fluidised by water flowing through them. Such sands can ‘run’, remeoving support from overlying buildings and
causing potential damage.

Features are displayed on the Natural ground subsidence - Running sands map on page 86

On site Low Running sand conditions may be present. Constraints may apply 1o land uses involving excavation
o the addition or removal of water
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w  Sjte Qutline

Search buffers in metres (m)

[] No data
[[] Negligible
[] very low
Low
Moderate
High

‘MW“?&S&

The potential hazard presented by types of ground that may contain layers of very soft materials like clay or
peat and may comprass if loaded by overlying structures, or if the groundwater level changes, potentially
resutting in depression of the ground and disturbance of foundations.,

Features are displayed on the Natural ground subsidence - Compreassible deposits map on page 87

On sife MNegligible Compressible sirata are not thought to ooour
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w  Sjte Qutline

Search buffers in metres (m)

[] No data
[[] Negligible
[] very low
Low
Moderate
High

The potential hazard presented by natural deposits that could collapse when a load {such as a bullding} s
placed on them or they become saturated with water,

Features are displayed on the Natural ground subsidence - Collapsible deposits map on page 88

On site Low Deposits with potential to collapse when loaded and saturated are possibly present in places,
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w  Sjte Qutline

Search buffers in metres (m)

[] No data
[[] Negligible
[] very low
Low
Moderate
High

The potential for landsliding {(slope instability} to be a hazard assessed using 1.50,000 scale digital maps of
superficial and bedrock deposits, combined with information from the BGS National Landslide Database and
scientific and engineering reports.

Features are displayed on the Natural ground subsidence - Landsiides map on page 89

On site Yery low Slope instability problems are not likely to socur but consideration to potential problems of
adjacent areas impacting on the site should abways be considared.
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w  Sjte Qutline

Search buffers in metres (m)

[] No data
[[] Negligible
[] very low
Low
Moderate
High

The potential hazard presented by ground dissolution, which occurs when water passing through soluble rocks
produces underground cavities and cave systemns. These cavities reduce support 1o the ground above and can
cause localised collapse of the overlying rocks and deposits.

Features are displayed on the Natural ground subsidence - Ground disselution of soluble rocks map on page 80

On site Yery low Soluble rocks are present within the ground. Few dissolution features are likely to be present,
Potential for ditficult ground conditions or localised subsidence are at a level where they need not
be considerad,
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18 Mining, ground workings and natural cavities

w  Sjte Qutline

Search buffers in metres (m)

Natural cavities (Area)
Natural cavities {Point)
BritPits

Surface ground workings

Underground workings

{ Historical Mineral Planning Areas

Mining Cavities

Non Coal Mining
Sporadic underground mining of
restricted extent possible

Localised small scale underground
mining possible

Small scale mining possible

Underground mining known or
likely within or in close proximity

) Un‘derground mining known within
2l orinvery close proximity :

TR T Rt geen d 1L
N N ATIIFTET SAOLIIY IS
D NIATLIYS RERREAR:
\\(t\\§ §&\‘\§\§§{3‘.§ [ BR W AINTRD

Industry recognised national database of natural cavitias. Sinkholes and caves are formed by the dissolution of
sotuble rock, such as challk and limestone, gulls and fissures by cambering. Ground instability can result from
movement of inose material contained within these cavities, often triggered by water,

\
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BritPits {an abbrevigtion of British Pits} is a database maintained by the British Geological Survey of currently
active and closed surface and underground mineral workings. Details of major mineral handling sites, such as
wharfs and rail depots are also held in the database,

sl

Historical land uses identified from Ordnance Survey mapping that invelved ground excavation at the surface.
These fegturas may or may not have been subseguently backfilled,

Features are displayed on the Mining, ground workings and natural cavities map on page 92

Historical land uses identified from Qrdnance Survey mapping that indicate the presence of underground
workings e.g. mine shafts,

Boundaries of mineral planning permissions for England and Wales, This data was collated between the 1940s
{and retrospectively to the 18303} and the mid 1980s. The data includes permitied, withdrawn and refused
PErmissions.
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The poiential for historical non-coal mining to have affected an area. The assessment is drawn from expert
knowledge and literature in addition to the digital geclogical map of Britain, Mineral commuodities may be
divided into seven general categories - vein minerals, chalk, oif shale, building stone, beddead ares, evaporites
and ‘other' commuodities {including bail clay, jet, black marble, graphite and chert}.

Features are displayved on the Mining, ground workings and natural cavities map on page 92

i On sife MNot avallable  Chalk & Sporadic underground mining of restricted extent may have
ooeurred, Potential for difficult ground conditions are
unlikely and localised and are 3t a level where they need not
be considerad

Industry recognised national database of mining cavities, Degraded mines may result in hazardous subsidence
{crown holes). Climatic conditions and water escape can also trigger subsidence over ming entrances and
workings.

Areas which could be affected by former coal mining. This data includes some ming plans unavailable to the
Coatl Authority.
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The Cheshire Brine Compensation District indicates areas that may be affected by salt and brine extraction in
Cheshire and where compensation would be available where damage from this mining has occurred. Damage
from salt and brine mining can still ooccur outside this district, but no compensation will be available,

Generalised areas that may be affected by kaolin and ball clay extraction.
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19 Radon

w  Sjte Qutline

Search buffers in metres (m)

Greater than 30%

Between 10% and 30%

Between 5% and 10%

Between 3% and 5%

Between 1% and 3%

O O O

Less than 1%

Estimated percentage of dwellings exceeding the Radon Action Level. This data is the highest resolution radon
dataset available for the UK and is produced to a 75m level of accuracy 1o allow for geological data accuracy
and a ‘residential proparty’ buffer. The findings of this section shouid supersede any estimations derived from
the indicative Atlas of Radon in Great Britain. The data was derived from both geclogical assessmants and fong
term measurements of radon in more than 479,000 househoids.

Features are displayed on the Radon map on gage 98

Oin site Botweesn 1% and 3% Mone
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The sstimated values provide the likely background concentration of the potentially harmful elements Arsenic
Cadmium, Chromium, Lead and Nickel in topsoil. The values are sstimated primarily from rural topsoil data
collected at a sample density of approximately 1 per 2 km?. In areas where rural soil samples are not available,
astimation is based on stream sediment data collected from small streams at a sampling density of 1 per 2.5
kin?; this is the case for most of Scotland, Wales and southern England. The stream sediment data ars
converted to soil-equivalent concentrations prior to the estimation.

£

O site 15 - 25 mgfky  No data 100 mgfkg 80 mgfkg 1.8mgiky G0-30mglkg 15 -30mglkg

O site 15 - 25 mgfky  No data 100 mgfkg 80 mgfkg 1.8mgiky G0-30mglkg 15 -30mglkg

Estimated topsoil chemistry of Arsenic, Cadmium, Chromium, Copper, Nickel, Lead, Tin and Zinc and
bicaccessible Arsenic and Lead in 23 urban centres across Great Britain. These estimates are derived from
intarpolation of the measured urban topseoil data referred to above and provide information across each city
between the measured sample lncations {4 per km®l

The locations and measured total concentrations {mg/fkg) of Arsenic, Cadmium, Chromium, Copper, Nickel,
Lead, Tin and Zinc in urban topsoil samples from 23 urban centres across Great Britain, These are collected at g
sample density of 4 per km?,
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Details of all active London Underground lines, including approximate tunnel roof depth and operational
Rours.

Details of the Merseyrail system, the Tyne and Wear Metro and the Glasgow Subway. Not all parts of all
systems are located underground. Tha data containg incation information only and does not include a depth
assessment,

Raitways and tunnels digitised from historical Ordnance Survey mapping as scales of 11,250, 1:2,500, 1:10,000
and 1:10,560.

The Post Office Ratlway, otherwise known as the Mall Rail, is an underground railway running through Central
London from Paddington Head District Sorting Office to Whitechape! Eastern Head Sorting Office. The fine s
10.5km long. The data includes details of the full extent of the tunnels, the depth of the tunnel, and the depth

1o track level
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Former rathway lines, including dismantied lines, abandoned lines, disused lines, historic railways and razed
lines,

Currently existing ratbway iines, including standard railways, narrow gauge, funicular, trams and light ratlways.

The Crossrail rathway project links 41 stations over 100 kilometres from Reading and Heathrow in the weast,
through underground sections in cantral London, 1o Shenfield and Abbey Wood in the gast.

Crosarail 2 is a proposed rathway linking the national rail networks in Surrey and Hertfordshire via an
underground tunne! through Londorn,

HS2 is a proposed high speed rail network running from Londorn to Manchester and Leeds via Birmingham.
Main clvils construction on Phase 1 {London to Birmingham} of the project began in 2018, and it is currently
anticipated that this phase will be fully operational by 2026, Construction on Phase 23 {Birmingham to Crewse)
is anticipated to commence in 20271, with the service fully operational by 2027, Construction on Phase 2b
{Crewe to Manchester and Birmingham 1o Leeds) is scheduled to begin in 2023 and be operational by 2033,
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Data providers
Groundsure works with respected data providers to bring vou the most relevant and accurate information. To

find out who they are and their areas of expertise see

&

Terms and conditions

Groundsure’s Terms and Conditions can be accessed at this lin

ARUN DISTRICT COUNCIL A/64/21/PL



o

\§\\\\\‘\\\\\\

nd.paf

5
G

£

o
re |

o
S

grounds

R

LPO
ights

e/

gmering_-_

(GS-7588454

{Dorounds:
d/

defau

www.groundsure.com

08444 159000

info

BN16 4AT

/

Groundsure Ins

>
0
o
Q
(9]
>
e
(@]
i
[a

W

T
E

’

)

18 February 2021

ROUNDSTONE

10,560
10,560

’

orndsite

LP2386_An
507298, 103457
County Series
1876

1
1

ANGMERING
SUre.

¢

oynd

SHRUBLANDS

LANE,

Site Details
Client Ref:
Report Ref:

Grid Ref

Map Name

Map date

Printed at
Production date

Scale

© Crown copyright and database rights 2018 Ordnance Survey 100035207

Map legend available at

MV G

R

s

HRREQY

e RS SRR e e b p

R e
P e

iRt e

Bedh

SR
Sca

i P
s, i
B it

2

Dty

0y
B

ARUN DISTRICT COUNCIL A/64/21/PL




M~
o
o
[3%] n
m
(@]
(@]
z ] o
>
g & g
95 z
5 ISR
wn afl O o]
] s 0
O c W..U = —
o DO o mw i ™
— o T2 ° (@)
| nonu le) ™
| VJlOJUO P >
wk o Rowm g 2 o C
z$ £ 55289 Q @
5% S T T P 2
it £ 9 S23 3¢ £ o
SM 94% o T D ©% 2 2 _.om
2o g3 |5 $2SHS % &
aY0) o .~ | » Q o ooFu 3 =
O O oo 00 > (o] (o] ©
RW o n O = N LN £
MmN~ N c O > > o ..
o NN > o o o @
y L wn Ie) — — ko) =
0 awvo © . . o
apP 14O n (@) — — = | e s H%
zO =
4 <2 = o o c
. . — .o e .o 2
7 —_ — “ o .o i o
\\\\\w\\\, T o< vy |E O P s K<
\\\\\\\\\\\\ 0 Dul x,.oo |8 w gl S 1
. 7 7 (o] = 4 Z ° % ] o 5
Ly xz c 0 g & S °
\w\\\\\\\\\\ 2 55 g2 |§ & § £ 5 9
. o— = o o
Lt n OV |2 X w o G a
©

nd.paf

DGR

sure {

grounds

e/

R TAiR

defau

s/

2,

<

orndsite

Lre.o

22,

¢

oynd

Map legend available at

MWW C

F38R

b2}

PGS

E

P R R i
T
s

o

i L RIS

T
sy

By ? <7

Y
S
3

«\r.\.\\\
b s RSB et
e g R

s

R0

N

G
“
3

7

E3
3
4
3
b4
4

/.

2

Dty

g0
B

ARUN DISTRICT COUNCIL A/64/21/PL



1d/12/79/¥ TIONNOD LOIMLSIA NNHY

HOSEAN S

pib sty

Site Details:

SHRUBLANDS, ROUNDSTONE

LANE, ANGMERING, BN16 4AT
RS

Client Ref: LP2386_Angmering_- LPO
Report Ref: (S-7588454
Grid Ref: 507298, 103457
Map Name: County Series N
Map date: 1910
ARIRER W £
Scale: 1:10,560
Printedat: 1:10,560 °

: i,
; e
L LI LI bbb E AL

o
i, BOPO o
B s

N
Slecan

.

Produced by
Groundsure Insights

T: 08444 159000

E: infofgroundsura.com
W: www.groundsure.com

© Crown copyright and database rights 2018 Ordnance Survey 100035207

P Production date: 18 February 2021

Map legend available at:
wwe grogndsure comdsites/defanil/files/groundsure legand pdf




@)

a

—

i

I

= o

WA =

Oo S

_I,RIu £

%N [e))

m c

z <

o> o

mu“N [e5)

= M

,m o~

n o

lapa L
.. zO

8 %2 .

\\\\\\\\.\ ‘® o v
\\\ + -

(e \\ g 2 z

S g g 55 2

%, ¥ nd =

\\\\\\\\\\\ n O

(GS-7588454

Report Ref:
Grid Ref

507298, 103457

County Series

Map Name

1910

Map date

10,560

1

Scale

: 1:10,560

ted at

Prin

M~

o

o

n

m

(@]

(@]

(@]

>

gE 2

=

3 o a

v #¢ 3
e =3 5 by
D0 @4 c ™N
QY 2 ° o
nOﬁU o (@]
VJlOJUO >
[ own o Y ® C
S5 &9 Q ©
FoRT  = P 2
O O < ¥ i o)

S v &2 =
dUoofm....W o D
O 0O &H T = L
e Y W} 00
X0 FW 2 T -

O

©

I
Y ..
o L
S S
= ©
o c
5 Re)
Q +
8 O
c S
W d
S O
[l -
] o

©

Map legend available at

nd.paf

ure loan

grounds

1]

et

i

it

default/

/

orn/siles

aundsure

MV G

F38R

Bedh

ot

e
e
e

P

B el L I
it 7

SR L A
P 7 %

T
poe

Slecan

o

& ‘E\i{‘}‘“‘“’“

st

ARUN DISTRICT COUNCIL A/64/21/PL




\\\\\\\

\\\\\
Z

\\\\\\ v

%‘\\\\\\\\

-_LPO

gmering_

(GS-7588454
ies

BN16 4AT

ROUNDSTONE

10,560
10,560

LP2386_An
507298, 103457
County Ser

1932

1
1

ls

ANGMERING,

Site Detai
SHRUBLANDS,
LANE,
ient Ref

Report Ref:

Grid Ref

Map Name

Map date

Scale

Printed at

Cl

K9lxAl

&

T,

Dgrounds:
www.groundsure.com

7
A

info

08444 159000

Produced by
Groundsure Insights

T
E

W

Bedh

N

YRR
RS

R eR T e,

e

sesreri

G s

saand.ndt

e {

grounds

1]

L/

il

it

Gefa

18 February 2021

Map legend available at

© Crown copyright and database rights 2018 Ordnance Survey 100035207
Production date

ARUN DISTRICT COUNCIL A/64/21/PL

2




1d/12/79/¥ TIONNOD LOIMLSIA NNHY

S

AT AR

S

R

et e

7

pib sty

DR

RISV

TR

Site Details:

SHRUBLANDS, ROUNDSTONE
LANE, ANGMERING, BN16 4AT

Client Ref: LP2386_Angmering_- LPO
Report Ref: (S-7588454
Grid Ref: 507298, 103457

Map Name: County Series
Map date: 1943

Scale: 1:10,560

Printedat: 1:10,560

N
8

Produced by

Groundsure Insights

T: 08444 159000

E: infofgroundsura.com
W: www.groundsure.com

© Crown copyright and database rights 2018 Ordnance Survey 100035207

Production date: 18 February 2021

Map legend available at:
wwe grogndsure comy/sites/defanil/file

orcundsure s




M~
3 o
o
58] m h.._
o =
Z e b
=
o € @ -
e S z o
e P
oo @ E
g @2 g G
b c — <
o S Lw o o~ o
o DO v 5 c &
3 QY 2 o O bt
| nOnHU o (@] Ie:
X ~— O 3 3 > e
wk o domn a2 © C
< c ) S o] e
Z g = dUA_.Q . ~ S ks
) - I~ [ORR%] aW " = 2
= m 0 Y23 & s £ o 5
— < o [} ;
aF 23 3 §38%: ¢ & ¢
NB cn o a N 9 o0 o
- <= = AOFEWS & B
29 100 =~ < o o 2 — i
O O o0 W Rel Vo) Vo) © 5
22 2o |z o 0 5 : 5%
~ S - .o e
- INET nVV 0 = = M Q o o
nuy oo e« <. c =22
3
DM 14O n [a - — — < It |.w.,(
4 C) £ o Z¢
W o a<Z @« o o c O3
Y .e Fh) .o = > 0
A = P o .o i o ©
P, T 2" Gy |E U i g B oE
\\\\\\\\\\\\\.\\ [J] Dw Rte (0] [1] °© w O C 3
7 7 7 o xz 5 [Z2 ©T g 9 c 3 5
ww g || e IX §2z |3 o ® E = S &8
G A = = (= 9] = o =
O n Oy [ = v a S a g3
© > 3

F38R

D OIS RO

e

e D)
P 7

e e

SR

R
3

ibidin il
e hiik

7
.‘\,w
D i
i s s
? 7 i
i
iz
3
§
§i
A
£,
s
48
=
)
s
2
5
S
; .
A

ARUN DISTRICT COUNCIL A/64/21/PL




N

Z

3

BN16 4AT

’

ROUNDSTONE

’

te Details
SHRUBLANDS
LANE, ANGMERING

S

L

-_LPO

INg_

gmeri
103457

LP2386_An
GS-7588454
507298,
National Grid
1974

Client Ref
Report Ref:
id Ref:

Gr

Map Name

10,000
10,000

1
1

Map date
Scale:
Printed at

>
0
o
Q
(9]
>
e
(@]
i
[a

08444 159000

Groundsure Insights
T:
E:
W

LS. 0O

Dorounds:

/
A

ights 2018 Ordnance Survey 100035207

www.groundsure.com

info

18 February 2021

ht and database r

19

Production date

© Crown copyr

-

P

i

{F

TR

[P

A e

A

AT

S

SR

; e
et
PR okt

%

Tl
LS el
7y

PRI IR =

et

st LA

gt AR

N

e )

jpasasssnssas

Gvvdi b s

7

NN

53

A.C\.L,
14

by

aey
e

RS

RS

e ..\n\lu\

SR

81 57
R iey
7y

3 3
b

N

FEER

3 i ey

i3
i sise
i p Rl T 3

oy
e

BRI

£

RO e

N,

Loy

FAE R A

N

¥

Daed

ppbes

ARy

3

SR

ARUN DISTRICT COUNCIL A/64/21/PL

saand.ndt

e {

grounds

1]

L/

R TAiR

Gefa

Map legend available at




1d/12/79/¥ TIONNOD LOIMLSIA NNHY

ity

O e 02

R
S

[

@ g

I

B

R

s

Ry

IR

Client Ref:

Grid Ref:

Site Details:

Report Ref:

SHRUBLANDS, ROUNDSTONE
LANE, ANGMERING, BN16 4AT

LP2386_Angmering_-_ LPO

(GS-7588454
507298, 103457

Map date:
Scale:

Printed at:

Map Name:

National Grid
2001
1:10,000

1:10,000

.

)

Y

Produced by
Groundsure Insights

T: 08444 159000

E: infoifdgroundsura.cor

W: www.groundsure.com

© Crown copyright and database rights 2018 Ordnance Survey 100035207

Production date:

Map legend available at:
wwe grogndsure comdsites/defanil/files/groundsure legand pdf

18 February 2021




1d/12/79/¥ TIONNOD LOIMLSIA NNHY

vy

AR s

Site Details:

SHRUBLANDS, ROUNDSTONE
LANE, ANGMERING, BN16 4AT

phaE o

RREPTY

Client Ref: LP2386_Angmering_- LPO
Report Ref: (S-7588454
Grid Ref: 507298, 103457

Map Name: National Grid

Map date: 2010

ERREE

Scale: 1:10,000

.

)

Printedat:  1:10,000

3
3
3
3
3
3
3
X
%
3
)
1
Y
3
3
1
1

pitesiul

At

. ; Lo _ e S Cau |
S mw\\“\\\\\\\\\\\\\\\\\\\\\x\\\w\ e \\\\\\\W\\\\\\\\\\

s Gy

L
W

s N

HIEESE0

Rl Raoresifun
TR S

Produced by

Groundsure Insights

T: 08444 159000

E: infofgroundsura.com
W: www.groundsure.com

ERe

© Crown copyright and database rights 2018 Ordnance Survey 100035207

SOBNTRE

Production date: 18 February 2021

Rl ii&i}l}i

Map legend available at:

Jorcundsure 9

wive grogndsure com/sites/defautt/




1d/12/79/¥ TIONNOD LOIMLSIA NNHY

SRIAQE

REE SN

Site Details:

SHRUBLANDS, ROUNDSTONE
LANE, ANGMERING, BN16 4AT

Client Ref: LP2386_Angmering_- LPO
Report Ref: (S-7588454
Grid Ref: 507298, 103457

o

Map Name: National Grid

Map date: 2021

Scale: 1:10,000

Printedat:  1:10,000 ;

%
¥
3

t
;
\
3

s e

: : : ; e B i R
RIECERA TR : ; . : : e ; 3 S : \\Q\\\%\f\\\\\\ : P d g
e g o : % E . o R o \‘\-\ 3 X SRR SRR

R ~HERINR

N
8

Produced by

Groundsure Insights

T: 08444 159000

E: infofgroundsura.com
W: www.groundsure.com

© Crown copyright and database rights 2018 Ordnance Survey 100035207

Production date: 18 February 2021

Map legend available at:

wwwe grogndsure com/sites/defauit/fiies/groundsure b




SEesHn

1d/12/79/¥ TIONNOD LOIMLSIA NNHY

3
$77 3

i
i

e
s

NSRS
ke

< ‘tttj'

i,

R

3
3
3
3

7

i

TR

Site Details:

SHRUBLANDS, ROUNDSTONE
LANE, ANGMERING, BN16 4AT

Client Ref: LP2386_Angmering_- LPO
Report Ref: (S-7588454
Grid Ref: 507298, 103457

Map Name: County Series
Map date: 1877

Scale: 1:2,500

U7 o

Printedat:  1:2,500

Produced by

Groundsure Insights

T: 08444 159000

E: infofgroundsura.com
W: www.groundsure.com

© Crown copyright and database rights 2018 Ordnance Survey 100035207

Production date: 18 February 2021

Map legend available at:
wwe grogndsure comdsites/defanil/files/groundsure legand pdf




1d/12/79/¥ TIONNOD LOIMLSIA NNHY

SEesHn

A5 SN
TR

o
o

NSRS
o

NN
SR
N

e
et

3
Y
H
3
]

ARREHE

w3

10?1\1

N
S

%

",
77
77

7,
ZZ

v .

7

N

Uy,
7

"y,
w,

Site Details:

SHRUBLANDS, ROUNDSTONE
LANE, ANGMERING, BN16 4AT

Client Ref: LP2386_Angmering_- LPO
Report Ref: (S-7588454
Grid Ref: 507298, 103457

Map Name: County Series

Map date: 1876-1878

Scale: 1:2,500

Printedat:  1:2,500

Produced by

Groundsure Insights

T: 08444 159000

E: infofgroundsura.com
W: www.groundsure.com

© Crown copyright and database rights 2018 Ordnance Survey 100035207

Production date: 18 February 2021

Map legend available at:

wwe grogndsure comdsites/defanil/files/groundsure legand pdf



\\\\\\\\\\

\\\\C\
\\\\\\\\\\\

Site Details

BN16 4AT

’

SHRUBLANDS, ROUNDSTONE

LANE, ANGMERING

5

gmering_-_LPO

GS-7588454

LP2386_An
507298, 103457
County Series

0
o
)
T
~
o)
)
-

1:2,500
1:2,500

Client Ref:
Report Ref:
Grid Ref:
Map Name:
Map date:
Scale:
inted at:

Pri

Produced by
Groundsure Insights

T: 08444 159000

Lo

e

E: infoifgrounds:
W: www.groundsure.com

18 February 2021

© Crown copyright and database rights 2018 Ordnance Survey 100035207
Production date:

Map legend available at:

suire o

grounds

7

!

i

roundsure.com/sites/default

MYV G

AT

2o

PRy

et

EYs
i

s e LT

7
7
4
2

3
3
3
4
H
H
2

RARRe

S

w3

10§rn

ARUN DISTRICT COUNCIL A/64/21/PL



1d/12/79/¥ TIONNOD LOIMLSIA NNHY

R Sty

SEesHn

NSRS
NN

NS

L R SN
s s
e

Site Details:

SHRUBLANDS, ROUNDSTONE
LANE, ANGMERING, BN16 4AT

z Client Ref: LP2386_Angmering_- LPO
JETo. Report Ref: (S-7588454
' Grid Ref: 507298, 103457

Map Name: County Series

Map date: 1911

Scale: 1:2,500

.

: : ! Printedat:  1:2,500 7

RETRARUY

Pt

e

IR ay

B Ry

Produced by

Groundsure Insights

T: 08444 159000

E: infofgroundsura.com
W: www.groundsure.com

i inps sl

LoApERR

© Crown copyright and database rights 2018 Ordnance Survey 100035207

S SRR
PR AN BRI

BY

Ey Production date: 18 February 2021

& m

Map legend available at:

wwe grogndsure comdsites/defanil/files/groundsure legand pdf




