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EXECUTIVE SUMMARY

Area of interest Summary of main text

Introduction This Combined Desk Study and Interpretative Site Investigation Report has
been produced for the land west of West Walberton Lane.

The purpose of this report is to establish the environmental conditions of the
site and identify any remedial works considered necessary to make the site
suitable for a proposed residential development based upon the results of an
intrusive investigation.

Site Location & The current proposed development site, which is roughly triangular in shape,
Description occupies an area of approximately 2ha and is centred at National Grid
Reference 496444 106181 on the western edge of the village of Walberton.
The postal address is West Walberton Lane, Walberton, Arundel, West Sussex
BN18 0QH.

The site was generally level at ¢.15mAOD although the south-western corner
was approximately 1m lower and flooded with ¢.100mm of water. The whole
site was covered with rough grass with trees and hedges around the
boundaries.

The area to the west was in agricultural use while to the north-east, east and
south were properties forming the western edge of the village.

Geology The published BGS map indicates that the eastern part of the site is underlain
with River Terrace Deposits (Undifferentiated) while the western is over Head.
A band of Raised Beach Deposits may encroach onto the northern sections.
The bedrock beneath the majority of the site is London Clay although the
northern section crosses the boundary onto the Lambeth Group clays.

Hydrogeology The shallow drift deposits and the Lambeth Group bedrock in the northern
section of the site have been identified as a Secondary A Aquifers. The London
Clay across the remainder the site is designated as Unproductive Strata.

The site is not within a SPZ and the nearest licensed groundwater abstractions
is 833m to the west for spray irrigation.

The geology indicates that there may be at risk groundwater flooding, which as
the south-western corner was flooded during the site walkover although this
could be associated with the adjacent stream is considered to be a viable risk.

Hydrology A stream flows along the western boundary and a ditch along the south-
eastern boundary discharges into a large pond on the village green
approximately 40m south of the site.

The south-western corner of the site is within an area desighated as being at
high risk of flooding from the stream, which it was at the time of the visit.

Environmentally The northern section of the site is within Nitrate Vulnerable Area.

Sensitive Sites A number of ancient areas of wood land are in the vicinity of the site with the
nearest being 122m to the north-east.

The South Downs 982m to the north are designated as an Environmentally
Sensitive Area and a National Park.

Radon No radon protection measures are required in the construction of new
dwellings.
Site History From the first available map (1876) the site was undeveloped which is how it

has remained since. The village of Walberton ¢.500m to the east and the
hamlet of Walberton Green immediately to the south-east were also present
and over the years have expanded until they are now combined.
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EXECUTIVE SUMMARY

Area.of interest

Summary of main text

Preliminary
Conceptual Site
Model

Potential on-site contaminant sources include:
PSC1 Unrecorded human activity that may have introduced contamination
onto the site.
PSC2 The site is underlain with clay bedrock, which if shallow could create
an aggressive environment for buried concrete.
No potential off-site sources of contamination were identified:

Site Investigation

Investigation works were undertaken by FEML between 28-29'" November
2019 comprised the following:
= Sinking of 6N° window sample probe holes to depths ranging
between 4 and 6m with standpipe installations for groundwater
monitoring;
» Chemical analysis of 6N° soils samples for a standard suite,
including PAH’s and TPHCWG.
= Undertake five months of groundwater level monitoring at
monthly visits (November to March)

Identified Ground
Conditions

No made ground was encountered with the strata sequence comprising a 0.15
to 0.2m thick layer of brown silty clay topsoil over bands of yellow/light brown
soft to firm tending to firm with depth sandy CLAY with varying amounts of
gravel. None of the probe holes extended deep enough to reach the bedrock,
which was anticipated at around 5m.

Groundwater Level
Monitoring

Monthly visits were undertaken between November 2019 and March 2020 to
record the groundwater depths below the existing ground level, which revealed
the low lying south-western area generally had standing water whilst on the
higher areas the depth ranged from 0.225m to 1.500m begl.

Human Health Risk
Assessment

Based upon the results from the site investigation the topsoil and shallow
superficial deposits have been shown not to pose a risk to human and are
suitable for use within the proposed residential development without any
remedial measures.

Controlled Waters

Based upon the soils across the site being natural with no elevated levels of
contamination the site is not considered to pose a risk to controlled waters.

Risk Assessment of
other
Environmental
Receptors

= An elevated phototoxic zinc concentration was revealed within the topsoil
but due to the absence of dieback or destress within the vegetation across
the site this is not considered to be reflective of the general soil
geochemistry. Therefore, the topsoil is not considered pose a risk to plant
growth.

» When compared against the BRE Special Digest 1 (2005) assessment
levels this indicates a DS2 design mix concrete would be required for buried
structures although the only value above the DS1 threshold was within the
topsoil therefore consultation with the local Building Control Officer/NHBC
may permit the use of a DS1 mix.

» Based upon the WRAS Trigger Values PE and PVC pipework would be
suitable for buried water supply mains:

Remedial
Requirements

1. Due to the localised elevated sulphate noted within one topsoil sample this

would indicate a DS2 design mix for sub-surface concrete. However
following consultation with Building Control/NHBC this may be relaxed as
the sulphate levels in the superficial deposits ranged from <20mg/l to
110mg/I, which would only require a DS1 design mix.

2. The Local Water Authority should be consulted and confirm the specification

they require for buried water supply pipework

Recommendations

¢ The relevant regulatory authorities should be forwarded a copy of this site

investigation report for their assessment to confirm that they are in
agreement with the conclusions and recommendations.

e Consultation with Building Control/NHBC regarding the concrete design mix

for subsurface structures and footings; and

o Liaison with the statutory water supplier should be undertaken to determine

the specification for underground water supply pipework across the site.
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1.0 INTRODUCTION

1.1 Contract Details

Following receipt of an instruction from Marca Ltd a series of investigations comprising a
desk study followed by an intrusive site investigation were undertaken upon an area of
land on the western side of West Walberton Lane to establish its likely environmental
condition.

This report also includes recommendations for the scope of any remedial works that are
considered necessary in order address any identified risk to human health, environment or
services.

Currently there are only draft layout plans available for the proposed development, which
as shown on the plan in Appendix A will comprise a number of residential properties with
gardens arrange along an access road with areas of public open space.

1.2  Scope of Works

The scope of works undertaken by Forge Environmental Management Limited (FEML) was
limited to:

» Review of GroundSure Data to provide historical and background
environmental information;

» Sink 6N° window sample probe holes with standpipe installations;

* Preparation of engineering exploratory hole logs to record the observed
ground conditions;

» Chemical testing on selected soil samples;

» Undertake groundwater monitoring visits at monthly intervals — still on going
at the time of producing this report;

* Preparation of a report presenting the findings of the investigations and, if
necessary, any recommendations for remedial measures to address any
environmental issues identified. The groundwater monitoring results and
any subsequent infiltration tests will be reported in a separate letter report
once completed.

1.3 Report Limitations

The recommendations, interpretations and conclusions of this report are based solely on the
observations made during the site investigation works (28" — 29" November 2019) in
conjunction with the historical and third party information relating to the site condition. No
responsibility can be accepted for the accuracy of third party information or reference data
used including that contained within the GroundSure report.
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2.0 CURRENT SITE DESCRIPTION AND LOCATION
2.1 Site Location

The proposed development site occupies an area of approximately 2ha and is centred at
National Grid Reference 496444 106181. The postal is West Walberton Lane, Walberton,
Arundel, West Sussex, BN18 0QH. A copy of a location plan is presented in Appendices A.

2.2 Site Description

2.2.1  General Setting

The proposed development area is roughly triangular shaped and located on the western
side of the village of Walberton between West Walberton Lane to the east and Eastergate
Lane to the south, on which the access gate is located near the western edge.

The site was generally level at ¢.15m AOD apart from the south-western corner, which was
approximately 1m lower and at the time of the site visit (November 2019) with standing
water around 100mm deep. The whole site was covered with uneven rough grass with
hedges and trees around the boundaries apart from the section to the south-eastern
corner, which was formed by the wooden fences to the gardens of the properties fronting
onto Eastergate Lane.

A stream flowed along the western boundary beyond which were the fields associated with
Brookfield Farm. Immediately adjacent the south-eastern corner there was a small green
that is bisected by Eastergate Lane with a large pond in the southern section beyond
which to the east, north-east and south there were the properties associated with the
village of Walberton, which includes a school, a public house and a church.

2.3  Potential Sources or Signs of Contamination

2.3.1 On Site

From a site walkover the site appears not to being used at the current time, although
anecdotal information, from the local residents, is that the site was last used for grazing
horses. Based upon the absence of any contaminative usages of the site no potential
sources of contamination were identified from the site walkover.

2.3.2 Surrounding Area

The surrounding area is either in agricultural use or developed with housing and therefore
these are not considered likely to create any significant sources of contamination that
could pose a risk to the site.
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3.0 ENVIRONMENTAL SETTING

3.1 Published Geology

The 1:50,000 BGS scale Digital Geological Map, as reported in the GroundSure Data,
indicates that the site underlain by a number of different superficial soils consisting of River
Terrace Deposits, Raised Beach Deposits and Head over bedrock comprising the Lambeth
Group or London Clay Formation.

A full copy of the GroundSure Data report is contained in Appendix B but a summary is
detailed in Table 3.1.1 with further information provided in the following sub-sections.

Table 3.1.1:  Summary Geology

Shallow depth soils anticipated | Topsoil

Superficial deposits within:50m:| River Terrace Deposits (Undifferentiated) — sand, silt and clay;
Raised Beach Deposits 1 - sand and gravel;
Head — gravel, sand, silt and clay.

Solid Geology within 50m Lambeth Group - clay, silt and sand;
London Clay Formation — clay, silt and sand.

3.1.1 Artificial and Made Ground

The site is not within an area that is indicated as having been filled therefore it is not
expected that the site will be underlain by any artificial or made ground.

3.1.2 Topsoil

As the area has been used as fields for grazing horses and is covered with grass it is
anticipated that topsoil will be present across the site.

3.1.3 Superficial and Drift Ground

The GroundSure database information indicates that the site is within an area of geological
boundaries with a range of different soil types although they are all predominantly granular
sands and gravels.

From a review the on-line British Geological maps (www.bgs.ac.ulk/geologyofbritain) as
shown in Figure 1, overleaf, the eastern half of the site is indicated as being underlain by
River Terrace Deposits (buff coloured) with the Head (light brown coloured) deposits below
the western section. The Raised Beach Deposits are to the north and may just encroach
onto the site.

The BGS Lexicon gives the following lithological descriptions for these categories of drift
deposits:

River Terrace Deposits (undifferentiated)
“Sand and gravel, locally with lenses of silt, clay or peat. [Generic description]’

Head

“Head is poorly sorted and poorly stratified, angular rock debris and/or clayey
hillwash and soil creep, mantling a hillslope and deposited by solifluction and
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gelifluction processes. Solifluction is the slow viscous downslope flow of
waterlogged soil and other unsorted and unsaturated superficial deposits. The term
gelifluction is restricted to the slow flow of fluidized superficial deposits during the
thawing of seasonally frozen ground. The flow is initiated by meltwater from
thawing ice lenses. Polymict deposit: comprises gravel, sand and clay depending
on upslope source and distance from source. Locally with lenses of silt, clay or peat
and organic material.”

Raise Beach Deposits

“Shingle, sand, silt and clay; may be bedded or chaotic; beach deposits may be in
the form of dunes, sheets or banks - [generic description}; now above the level of
the present shoreline as a result of earth movement or a general fall in sea level;
older than 'Raised Beach Deposits' in the same map area.”

Figure 1 - Extract from the BGS 1:50,000 Superficial Deposits Map

3.1.4 Bedrock and Solid Geology

The on-line BGS geology of Britain viewer (www.bgs.ac.ulk/geologyofbritain), an extract of
which is shown in Figure 2, indicates there is also a bedrock geological boundary crossing
the site with the majority of the area being over the London Clay Formation (buff coloured)
except the northern edge, which cross over onto the Lambeth Group (dark yellow
coloured) From the lithological descriptions of these soils, as detailed below they are both
cohesive clay based soils.

The lithological description for the London Clay Formation is:

“The London Clay mainly comprises bioturbated or poorly laminated, blue-grey or
grey-brown, slightly calcareous, silty to very silty clay, clayey silt and sometimes
silt, with some layers of sandy clay. It commonly contains thin courses of carbonate
concretions (‘cementstone nodules’) and disseminated pyrite. It also includes a few
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thin beds of shells and fine sand partings or pockets of sand, which commonly
increase towards the base and towards the top of the formation. At the base, and at
some other levels, thin beds of black rounded flint gravel occurs in places.
Glauconite is present in some of the sands and in some clay beds, and white mica
occurs at some levels.”

The Lambeth Group soils beneath the northern section are described as:
“Vertically and laterally variable sequences mainly of clay, some silty or sandy, with

some sands and gravels, minor limestones and lignites and occasional sandstone
and conglomerate.”

Figure 2 - Extract from the BGS 1:50,000 Bedrock Map

The BGS web site also includes copies of boreholes in the area, which has revealed ¢c.1km
to the south-west a borehole sunk in1977 encountered topsoil over around 16’ (c.5m) of
head resting on London Clay to 184’ (c.56m) below which it encountered chalk.

3.2 Hydrogeology

With reference to the GroundSure Data the superficial deposits have been classified by the
Environment Agency as a Secondary A Aquifer the definition of which is:

“Permeable layers capable of supporting water supplies at a local rather than
strategic scale, and in some cases forming an important source of base flow to
rivers. These are generally aquifers formerly classified as minor aquifers”.

The different shallow bedrocks have been given different classifications with the London
Clay being designated as Unproductive Strata, which is defined as:

“These are rock layers or drift deposits with low permeability that have negligible
significance for water supply or river base flow”
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While the Lambeth Group soils under the northern section are also considered to be a
Secondary A aquifer similar to the overlying drift deposits.

The site is not within a Source Protection Zone (SPZ) although there is the boundary of a
Zone 2c¢ (Outer catchment within Confined Aquifer) ¢.400m, which relates to the deeper
chalk although this is protected by the overlying ¢.50m of clay.

The nearest licensed groundwater abstraction is 833m to the west, which is at Stoneyfields
Nursery and for “spray irrigation” with an annual allowance of 22,730m3.

There are two licensed discharge consents to land within 500m of the site both of which
are at Potwell Copse 338m to the north for the release of “final/treated effluent” on to the
land.

The British Geology Society has determined that the site is within an area of potential risk
of groundwater surfacing flooding from the shallow unconsolidated sedimentary aquifer
overlying unproductive aquifers (Superficial Flooding). This potential is defined as:

“this means that although given the geological conditions in the area groundwater
flooding hazard should be considered in all land-use planning decisions. It is
recommended that other relevant information e.g. records of previous incidence of
groundwater flooding, rainfall, property type, and land drainage information be
investigated in order to establish relative, but not absolute, risk of groundwater
flooding’.

The BGS has a Moderate confidence in this rating and as the south-western corner of the
site was flooded at the time of the site visit, although this could have been associated with
the adjacent stream, it has to be considered as a potential issue on the site.

3.3 Hydrology

The nearest surface water feature identified within the Groundsure report and during the
site walkover was a small water course running along the western boundary, which is part
of the West Streams catchment area. A ditch was also shown on the watercourse maps
along the eastern edge although this was not noted on the site walkover or shown on the
ordnance survey map and therefore may now be culverted.

A large pond was also observed on the village green on the opposite side of Eastergate
Lane about 40m from the south-eastern corner and into which the eastern ditch was
shown to flow into via a culvert under the road.

The Environment Agency flood map identifies that the stream/ditch along the western and
south-eastern boundaries are at a high risk of flooding the result of which is that the south-
western corner and northern most tip are at a High risk of flooding (Zone 3 i.e. >1 in 100
chance of flooding (>1%)). This was confirmed in the south-western low lying area of the
site which had stranding water during the site walkover. Immediately to the north of this
area the risk of flooding is reduced to Medium (zone 2 i.e. between 1 in 1000 and 1 in 100
chance of flooding (0.1%-1%)). Therefore, a flood risk assessment will be required for this
site to support any future planning application.

There are no licensed surface water abstractions within 1km of the site
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There were two licensed discharge consents to surface water within 500m with the nearest
was a historical one 136m to the west at Estate Development for surface water. The other
was 411m north-west at Pencil Rough for “final/treated effluent” but it has lapsed.

3.4 Radon

The Health Protection Agency (HPA) considers that the site is within a radon affected area,
where between 1% and 3% of homes are above the Action Level.

However, no radon protection measures are required in the construction of new properties
or extensions.

3.5 Desighated Environmentally Sensitive Sites

The GroundSure Data indicates that the northern area of the site is within a Nitrate
Vulnerable Zone.

The only other environmentally sensitive sites within 2km of the site are areas of ancient
woodland the nearest of which being Potwell Copse 122m north-east and the South
Downs to the north-east (801- 982m), which are a designated Environmentally Sensitive
Area and a National Park.

3.6 Environmental Searches

The GroundSure database search provides details of information collated from various
regulatory bodies, local authorities and other organisations. The full GroundSure Data
report is enclosed as Appendix B. However, in addition to the items discussed above Table
3.6.1 below summaries other salient points identified.

Table 3.6.1:  Summary of the GroundSure Environmental Searches

Data Type On Omto| 251Tmto | Discussion/Comments
Site | 250m 500m

Environmental Permits, Incidents and Registers

Records of Historic IPC 0 0 0 -
Authorisations

Records of Part A(1) and IPPC 0 0 0 -
Authorised Activities

Records of Red List Discharge 0 0 0 -
Consents

Records of List 1 Dangerous 0 0 0 -
Substances Inventory sites

Records of List 2 Dangerous 0 0 0 -
Substances Inventory sites

Records of Part A(2) and Part 0 0 0 -
B Activities and Enforcements

Records of Category 3 or 4 0 0 0 -
Radioactive Substances

Authorisations

Records of Planning 0 0 0 -

Hazardous Substance
Consents and Enforcements

Record of COMAH and NIHHS 0 0 0 -

sites

Environment Agency Recorded 0 2 0 These were both 8m to the north-east of the
Pollution Incidents site for an incident that occurred on 16" Dec

2001 when crude sewage had a minor
(category 3) impact upon water.
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Data Type On Omto| 251Tmto | Discussion/Comments
Site. | 250m 500m

Sites Determined as 0 0 0 -

Contaminated Land under Part

1A EPA 1990

Landfill and Other Waste

Sites

Environment Agency 0 0 0 -

Registered Landfill Sites

Environment Agency Historic 0 0 0 -

landfill Sites

BGS/DoE Landfill Site Survey 0 0 0 -

Records of Landfills in Local 0 0 0 -

Authority and Historical

Mapping Records

Operational and Non- 0 0 0 -

Operational Waste Treatment,

Transfer and Disposal Sites

Environment Agency Licensed 0 0 0 -

Waste Sites

Current Land Uses

Current Industrial Sites 0 2 - These both are electricity sub-stations
located 38m north-east and 128m east of the
site

Records of Petrol and Fuel 0 0 1 There was a fuel station on The Street in

Sites Walberton 495m to the south-east but the
entry is now obsolete

National Grid Underground 0 0 0 -

Electricity Cables

National Grid Gas 0 0 0 -

Transmission Pipelines

Information supplied by the British Geological Survey relating natural hazards for a search
area of 50m around site is included within the GroundSure Data. Again, full details are
contained in Appendix B but the most pertinent points relating to the site are highlighted in

Table 3.6.2 below.

Table 3.6.2:

Summary of the BGS Searches

Hazard
Rating

Potential
Hazard

Hazard Description and Comments

Shrink-Swell Moderate

Ground conditions predominantly high plasticity. Do not plant or remove trees
or shrubs near to buildings without expert advice about their effect and
management. For new build, consideration should be given to advice published
by the National House Building Council (NHBC) and the Building Research
Establishment (BRE). There is a probable increase in construction cost to
reduce potential shrink-swell problems. For existing property, there is a
probable increase in insurance risk during droughts or where vegetation with
high moisture demands is present.

Landslide Very Low

Slope instability problems are unlikely to be present. No special actions
required to avoid problems due fo landslides. No special ground investigation
required, and increased construction costs or increased financial risks are
unlikely due to potential problems with landslides.

Soluble Rocks Negligible

Soluble rocks are present, but unlikely to cause problems except under
exceptional conditions. No special actions required to avoid problems due to
soluble rocks. No special ground investigation required, and increased
construction costs or increased financial risks are unlikely due to potential
problems with soluble rocks.

Compressible
Ground

Negligible

No indicators for compressible deposits identified. No special actions required
to avoid problems due to compressible deposits. No special ground
investigation required, and increased construction costs or increased financial
risks are unlikely due to potential problems with compressible deposits.

Collapsible Low

Rocks

Slight possibility for collapsible deposit problems after major changes in
loading or groundwater conditions. Normal maintenance to avoid large
amounts of water entering the ground through pipe leakage or soak-aways
should reduce the likelihood of problems due to collapsible deposits. For new
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Potential Hazard Hazard Description and Comments
Hazard Rating

build, assess the possibility of collapsible (loessic) deposits in ground
investigation. For existing property, no significant increase in insurance risk
from collapsible deposits is likely

Running Sand Low Possibility of running sand problems after major changes in ground conditions.
Normal maintenance to avoid leakage of water-bearing services or water
bodies (ponds, swimming pools) should reduce likelihood of problems due to
running sand. For new build consider possibility of running sand into trenches
or excavations if water table is high or sandy strata are exposed to water.
Avoid concentrated water inputs to site. Unlikely to be an increase in
construction costs due to potential for running sand. For existing property no
significant increase in insurance risk due to running sand problems is likely.

The GroundSure report also contains information relating to mining in the area which is
summarised in Table 3.6.3 below.

Table 3.6.3: Summary of the Mining Searches

Potential Hazard Comments
Coal Mining The database search did not identify any coal mining areas within 75m of the site.
Non-Coal Mining Sporadic underground mining of restricted extent may have occurred. Potential for

difficult ground conditions are unlikely and localised and are at a level where they need
not be considered

Brine Affected Area There are no brine affected areas within 75m of the site.

3.7 Summary Sources On and Off Site Determined From Environmental Setting

No landfills have been identified on the site or within a 250m radius therefore it is
considered there are no sources for landfill gases that may migrate onto the site.

An electrical substation was identified 38m from the site for which the date of commission
is unknown therefore if pre 1982 it is possible PCB’s could have been used within the
transforms and cables. However, it is considered unlikely that if PCB’s have been leaked
within the substation as they are not highly soluble that they would have the mechanism to
migrate and impact the soils on the site.

In some areas of the UK the underlying natural soils are known to contain naturally
occurring elevated levels of contamination, namely metals and radon gas, which could
pose a risk to human health. However, from the HPA database it is known that the area
does not have natural radon gas levels that require the inclusion of protection measures
within properties. Also, from the BGS on-line Contamination Distribution in Soil maps it has
been concluded that the natural background arsenic, cadmium, copper, nickel and lead
concentrations are below the current published human health assessment criteria
(LQM/CIEH S4UL and DEFRA C4SL) of a residential development

Resulting from the evaluation of the environmental setting of the site no potential sources
of contamination have been identified.
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4.0 SITE HISTORY

41 Historical Map Review

From a review of the available historic maps, copies of which are shown in Appendix C, it
can be seen that the site area has not been developed and remained as agricultural land
since the earliest available map (1876). The village of Walberton was present ¢.500m to
the east and a small hamlet of buildings identified as Walberton Green were present
immediately to the east and south-east which over the years expanded until they

combined.

Table 4.1.1 below details the salient points noted on the available historic maps relating to
the site and immediate surrounding area.

Table 4.1.1:

Key points noted from the Historic Maps

Map edition & scale

Date

On. Site

Surrounding area

Country Series
1:10,560

1868

The site was divided into two
fields with some trees along the

eastern and western boundatries.

Although not named the roads
along the alignments of West
Walberton Lane and Eastergate
Lane formed the eastern and
southern boundaries respectively.
To the east there were a number
of buildings, included one abutting
the south-eastern corner of the
site, which were called
“Walberton Green”. Within this
hamilet there was a “windmill” and
a small orchard. A pond was
present on the green ¢.40m to the
south-east

The larger village of Walberton
was about 500m to the east and it
already included a school, inn,
school and a post office.

Country Series
1:10,560

1896

The site was no longer divided
into two fields and the trees
around the boundaries were no
longer shown

Another small  building was
present abutting the south-
eastern corner of the site. The
“windmill” was no longer identified
to the east but there was one
shown in Walberton.

Country Series
1:10,560

1910

The site layout appeared to be
unchanged

No major changes were noted in
the vicinity of the site.

Country Series
1:10,560

1950

Again, no changes to the site
layout were identified.

New large residential properties
within large garden plots were
shown to the north-east on the
opposite side of West Walberton
Lane. Also, a number of smaller
semi-detached properties were
shown to the south along
“Barnham Lane”

Provisional
1:10,560

1961

The site had remained unaltered

A new rectangular building was
present adjacent to the south-
eastern corner of the site, which
was labelled as a ‘“half. A
“Nursey was also identified ¢.50m
to the north-east.

A proposed new development
was indicated c¢. 250m to the east
of the site, which would connect
Walberton Green to Walberton.
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Map edition & scale | Date On Site Surrounding area

National Grid The map does not indicate any The nursery to the north-east had

1:10,000 1979-1980 | changes within the site boundary been developed for houses and
the proposed development to the
south-east had been completed
joining the villages together.
To the south-west a number of
“nurseries” were present the
nearest of which was “Stoneycroft
Nursery” ¢.250m further along
Eastergate Lane.

National Grid The site had remained unaltered No significant developments were

1:10,000 1990-1991 identified within the vicinity of the
site.

National Grid No changes were indicated to the | From the map, which is not

1:10,000 2001 site layout or use detailed, there was no evidence
of any major changes or
developments in the area.

National Grid There was nothing to indicate The area did not appear to have

1:10,000 2010 there had been any developments | undergone any development.

or changes to the site

National Grid The site was still shown as open The only change was that

1:10,000 2019 fields Stoneycroft nursey was no longer
present.

4.2

GroundSure Historical Industrial Sites Search

Within the GroundSure report although it does not include historic plans but it does contain
a summary of identified locations of potential contaminative past uses and historical tanks
in the vicinity of the site. The full report is contained in Appendix B but Table 4.2.2 below
contains details of the search results.

Table 4.2.2:  Key historical features noted from the GroundSure database search
Description Location Date Discussion
Potentially Contaminative Uses within | On site 1879 Flour mill — the historic maps
500m of the site boundary. indicated that this was to the east
on the opposite side of West
Walberton Lane and not on the site.
27-30m NE 1950-1961 | Nursery
115mwW 1977-1990 | Nursery
352m N 1977-1990 | Engineering works
386m W 1977-1990 | Nursery
424m SE 1876 Unspecified tank — not identified in
the historical tank database search
427-429m N 1896-1961 | Gravel pit
484m W 1950 Nursery
Historical Tank Database within | 462m SE 1974-1994 | Unspecified tank
500m of the site boundary
Historical Energy Features Database | 34m NE 1973-1989 | Electricity substation
within 200m of the site boundary. 121-124m E 1989-1994 | Electricity substation
318-319m SW | 1984-1994 | Electricity substation
331m SW 1974 Electricity substation
Historical Petrol and Fuel Sites - - No data found
Database within 500m of the site However, the environmental permits
boundary. identified a petrol station 495m east
Historical Garage and Motor Vehicle | 476-489m E 1973-1992 | Garage
Repair Database within 500m of the
site boundary.
Potentially Infilled Land within 250m | 28-38m S 1876-1990 | Pond
of the site. 178m N 1950-1961 | Pond
194m N 1977-1990 | Pond
298-302m N 1950-1961 | Pond
427-429m N 1896-1961 | Gravel Pit
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4.3 Potential Historical Contaminative Sources

Although the Groundsure summary identified a “flour mill” on the site from a review of the
actual historical plans it has been concluded that this was actually located off site on the
eastern side of West Walberton Lane. Therefore, it is not considered to pose a potential
risk of having introduced made ground on the site during its construction and subsequent
demolition.

No petrol and fuel station search were identified by the database search but the permit
search (Section 3) identified a filling station 495m to the east in Walberton. However, due
to distance from the site and the anticipated groundwater flow direction to the south it is
considered any fuel spillages or leakages would not migrate onto the site. Therefore, this is
not considered to be potential source of contamination.

The site is currently unused but it has previously been in agricultural or equestrian
(anecdotal evidence) use. Therefore, past pest control practices may have involved the
use of now known harmful substances being sprayed on the plants and therefore the soll
when the area was last used for agricultural purposes. However, it is considered that even
if used there will not be any residue compounds within the pesticides and herbicides
present on the site as the active ingredients used within pesticides and herbicides were not
designed to be persistent in the environment so they do not pose a long term risk as
detailed in DEFRA publication CLAN4/04.

The identification of “gravel pits” 427m from the site are not considered to pose a risk of
landfill gases if they have been infilled as they are too distance (>250m) to be a source of
landfill gas that could migrate onto the site.

As previous noted the electricity substation identified 34m from the site boundary is also
considered to be too distant from the site for the on-site migration of PCB’s, if present, as
these are known not to be highly mobile.

Therefore, based upon the historical searches no potential on or off site sources of
contamination have been identified.
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5.0 PRELIMINARY CONCEPTUAL SITE MODEL: POTENTIAL SOURCE-
PATHWAY- RECEPTOR RELATIONSHIPS

5.1 General

Prior to commencing any intrusive site investigation works it is appropriate to undertake a
qualitative risk assessment with respect to any potential sources, pathways and receptor
relationships which may exist on site. A guide to Qualitative Risk Assessment is provided
in ‘Guidance for the Safe Development of Housing on Land Affected by Contamination
R&D66: 2008, a copy of Annex 4 of this document is contained in Appendix D. This
approach identifies where a potential pollutant linkage relationship exists and if present, an
estimate of the risk that defined receptors will suffer harm.

The current preliminary development proposal is for the construction of around 28No
properties with private gardens. Therefore, it is considered for the purposes of future

assessment of the site it is appropriate to use the most sensitive end use of “residential
with vegetable uptake”.

5.2 Contaminant Sources

5.21 Site Sourced Contamination

From the Desk Study searches no sources of on site contamination have been identified,
however it is possible that there may have been some human activity, pre the available
historic maps or unrecorded that may have introduced possible contamination.

Therefore, as this cannot be discounted the following potential source of contamination
PSC has been identified on the site:

PSC 1. Unrecorded human activity that may have introduced contamination onto
the site.

In addition, it is possible that the bedrock, which is a clay could contain elevated sulphate
levels, which could create an aggressive environment that could be detrimental to buried
concrete or footings. Therefore, this has been added as a potential source of
contamination.

PSC2. Naturally occurring elevated sulphate levels that could be detrimental to
sub-surface concrete

5.2.2 Cross Boundary Contaminant Migration

No off-site sources of contamination have been identified that are considered to be near
enough or have the mechanism to be a source of on-site leachate:

5.3 Potential Receptors

The likely receptors based upon the proposed development of an aggregate supplier and
waste treatment facility are listed below
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5.3.1

5.3.2

5.3.3

5.34

Human Health

0-6 year old child residing in new residential dwelling — critical receptor.
Adult resident within proposed development.
Site operatives during the construction phase.

Neighbours (residents in properties around the site.

Controlled Waters

Surface water — a stream and a ditch flow along the western and south-eastern
boundaries, respectively, which flow into the West Streams catchment area plus
the latter enters to village pond on the green ¢.40m to the south of the site. No river
quality data is available in the vicinity of the site but based upon the general land
use in the area and absence of grossly polluting industries it is considered likely to
be good.

With reference to Annex 2 of the ‘Guidance for the Safe Development of Housing
on Land Affected by Contamination R&D66: 2008, although there is no information
to indicate the quality of the water as the ditch on the eastern side of the site
discharges into the village pond it is considered to have a Very High (H1)
sensitivity.

Groundwater - With reference to the GroundSure Data the superficial deposits and
more granular bedrock (Lambeth Group) below the northern section of the site
bedrock have been classified by the Environment Agency as a Secondary A
Aquifer.

Although the London Clay beneath the majority of the site is designated as
Unproductive Strata. The deeper chalk bedrock (c.56mbgl) is a Principal Aquifer
but the nearest SPZ 2¢ is ¢.400m to the north-west. However, this is considered to
be protected by ¢.50m of overlying cohesive London Clay and based upon the
anticipated direction of groundwater flow it is upgradient of the site.

Therefore, based again upon Annex 2 of the ‘Guidance for the Safe Development
of Housing on Land Affected by Contamination R&D66: 2008, as there are no
particular uses identified the sensitivity of the groundwater is considered to be Low
(L1).

Other Environmental Receptors

Flora — the development will include gardens and areas of soft landscaped public
open space, therefore future planting will be a receptor if contamination is present
on the site.

Structures and Services

Building material, such as sub-surface concrete, could be at risk from contaminants
contained within the soils across the site:

Services, in particular water mains, could be impacted if the geochemistry of the
soils create an aggressive environment.
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5.4

5.4.1

Potential Pathways

Human Health

As the development will include private gardens the following potential pathways for
human health have been considered:

5.4.2

5.4.3

5.4.4

5.4.5

5.5

Soil ingestion.
Dermal contact.
Consumption of home grown vegetables and soil on them;

Inhalation of contaminant vapours/dust.

Buildings and Services

Direct contact with underlying contaminants.

Groundwater

Migration of any contamination into the underlying Secondary A aquifer

Surface water

Migration of contamination into the underlying aquifer and then laterally into the
surface water courses to the west and south-east;

Surface water runoff directly into the watercourse along the western and south-
eastern boundaries.

Flora

Plant root uptake
Summary of Source — Pathway — Receptor Relationship

Table 5.5.1, overleaf, highlights the source-pathway-receptor relationships that are
considered viable across the site at this stage. This assessment forms the basis of the Tier
1 risk assessment that is detailed later in this report. Qualitative risk estimation has been
included in the table below, the risk estimation as per Annex 4 of ‘Guidance for the Safe
Development of Housing on Land Affected by Contamination R&D66: 2008’, (Appendix D).
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FRORGE
Table 5.5.1:  Potential Source — Pathway — Receptor Relationships
PsSC Classification of Classification of | Classification of
Ne Source Fathway (s) Receplor Consequence Probability Risk
1 Unrecorded human activity Soil ingestion Future site workers Medium Unlikely Low Risk
that may have introduced Dermal contact Future site workers Medium Unlikely Low Risk
contamination onto the site
Vapour inhalation Future site workers Medium Unlikely Low Risk
Landfill gases Future site workers/buildings Medium Unlikely Low Risk
Downward migration Groundwater Medium Unlikely Low Risk
Via groundwater/runoff Surface Water Medium Unlikely Low Risk
Direct contact Buildings and Underground Services Medium Unlikely Low Risk
Uptake via root system On-site flora Mild Unlikely Very Low Risk
2 Naturally occurring elevated
sulp_hate levels that could be Direct contact Buildings and Underground Services Medium Unlikely Low Risk
detrimental fo sub-surface
concrete
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5.6 Uncertainties and Assumptions

The results from the desk study searches did not identified any potential sources of
contamination, however the possibility that unrecorded human activity has taken place on the
site, which could have resulted in contaminating the soils, cannot be discounted. Also, the
geochemistry of the soils, in particular sulphate, could create an aggressive environment that
could be detrimental to buried concrete.

As these potential risks have been identified they will require some intrusive investigation to
enable them to be fully assessed or discounted. Therefore, following discussions with Arun
District Council Drainage Department (Appendix E) regarding the locations for the groundwater
monitoring during the installation of these 6No window sample probe holes (location plan in
Appendix A) selected soil samples were collected for chemical analysis. The findings from this
investigation are discussed and assessed in the following Sections.

Revision 2 — November 2020 17 WAL168.D/DSSI/001



Land West of Walberton Lane, Walberton
Combined Desk Study & Site Investigation Report

6.0 GROUND INVESTIGATION WORKS

6.1 Scope of the Investigations

An intrusive ground investigation was undertaken by FEML across the site between the 28"
and 29" November 2019 comprised of:

= Sinking of 6N° window sample probe holes (WS1-WS6) at the locations shown on the
drawing in Appendix A.

The drilling of the probe holes was overseen by an experienced geo-environmental engineer
who logged the cores, copies of which are presented in Appendices F and photographs of the
cores in Appendix G.

Selected disturbed samples were collected from the boreholes in plastic tubs and amber jars
for geochemical testing.

All fieldwork was undertaken in general accordance with the guidance set out in “Code of
Practice for Site Investigations” BS5930:1999, where applicable.

Table 6.1.1 Rationale/Targeting of the Exploratory Hole Locations

5)‘;%Oratory Target

ws1 Northern end of the site — general coverage
wsz Eastern boundary — general coverage

Ws3 South-eastern corner — general coverage
ws4 South-western corner — general coverage
wss Western boundary — general coverage
wseé LAP area — general coverage

6.2 Window Sample Probe Holes

FEML oversaw the driving of the probe holes to depths ranging from 4m to 6m bgl all probe
holes were installed with standpipes although due to internal collapse of some of the holes not
all reached the base, as shown in Table 6.2.1

Table 6.2.1 Standpipe installations within the Probe Holes

g)g;;oratory Depth to base Depth tga sst:ndpipe Installation

ws1 5.0m 4.5m 0.5m plain over 4m slotted pipe
wsz 5.0m 4.5m 0.5m plain over 4m slotted pipe
Ws3 5.0m 3.8m 0.8m plain over 3m slotted pipe
ws4 6.0m 6.0m 1.0m plain over 5m slotted pipe
wss 4.0m 4.0m 1.0m plain over 3m slotted pipe
wseé 4.0m 2.6m 0.6m plain over 2m slotted pipe
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6.3 Monitoring

As agreed with Arun District Council’s Drainage Department (e-mail contained in Appendix E)
five groundwater level monitoring visits were undertaken at monthly intervals between
November 2019 and March 2020. The results of which are shown in Section 7.3.

6.4 Laboratory Testing

FEML scheduled chemical analysis upon a selection of samples recovered from the probe
holes for a general suite of contaminants, based on the both the initial conceptual model and
observations from the ground investigation. Soil samples from the investigation were forwarded
to the UKAS/MCERTS accredited laboratory of The Environmental Laboratory and analysed in
accordance with the suite presented in Table 6.5.1. The chemical analysis results are provided
in Appendix H.

Table 6.5.1:  FEML Schedule of Chemical Testing - Soils

Test Type Number.of Samples Tested
Arsenic, Cadmium, Chromium, Hexavalent Chromium, Lead, Mercury,
Nickel, Copper, Zinc, Selenium, Water Soluble Boron, Total Cyanide, 6 soils

Free Cyanide, pH, Water Soluble Sulphate, Sulphide, Elemental Sulphur,
Total Monohydric Phenols, Organic Content, Speciated Polyaromatic

TPH CWG & BTEX 6 soils
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7.0 SUMMARY OF GROUND CONDITIONS

7.4 Introduction

The ground conditions recorded across the site more cohesive than the anticipated geology
detailed previously in Section 3.1. As beneath the layer of topsoil the superficial deposits
consisted of a silty CLAY with gravelly bands. The boreholes did not extend deep enough to
encounter the bedrock.

7.2 Recorded Ground Conditions - General

The site was covered with a layer of brown silty clay topsoil 0.15-0.2m thick, below which was
generally a soft to firm tending to firm with depth sandy CLAY with bands containing varying
amounts of gravel as summarised in Table 7.2.1 and described further in the following sub-

sections.

Table 7.2.1: Summary of Strata Encountered

GL 0.15-0.20 | WS1, WS2, | Topsoil Brown silty clay with roots
WS3, Ws4,
WS5 & WS6
0.15 0.95 wss Superficial Firm light brown/yellow gravelly silty clay
Deposits (Head)
0.20- 0.60-0.80 | WS1, WS2, | Superficial Light brown/yellow locally light brown/light
WS3, Ws4 Deposits (Head) grey soft locally soft to firm silty clay
& WS6
0.60-0.80 | 2.00-3.00 | WS1, WS, Superficial Soft to firm yellow/light brown sandy
Wws3, ws4 Deposits (Head) gravelly to very gravelly clay. Gravel is
WS5 & WS6 subangular to angular flint
0.95-3.00 | >4.0->6.0 | WS1, WS2, | Superficial Generally soft although locally Firm tending
Base of WS3, WS4, | Deposits (Head) to firm to stiff with depth yellow/light brown
probe Wws5 & WS6 very sandy clay
hole
7.2.1 Topsoil

The upper 150-200mm layer in all boreholes below the grass comprised a brown silty clay
topsoil with roots.

7.2.2 Superficial Deposits

Apart from WS5 (midway along western boundary) the superficial deposits were present in
three discrete bands:

e the upper being ¢.600mm thick comprised a soft silty CLAY;
e below this was around 2.0m of firm sandy gravelly to very gravelly CLAY;
e resting upon a soft very sandy CLAY to the base of all the probe holes.

The upper silty CLAY layer in WS5 contained a proportion of gravelly and this rested directly
on the very sandy CLAY with the sandy very gravelly middle stratum not being present.
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7.2.3 Bedrock
None of the probe holes extended deep enough (>6m) to encounter the bedrock, however,

from a historical log available on the BGS web site the London Clay bedrock in the area was
anticipated at being around 5m below ground level.

7.2.4 Contamination Found

No made ground or evidence of contamination was noted within any of the boreholes.

7.3 Groundwater

Groundwater was encountered in in all probe holes when they were sunk and during the
subsequent monitoring visits, as shown in Table 8.3.1 below.

Table 8.3.1 Groundwater Monitoring Levels
WSH 2.200 0.580 0.400 0.885 0.390 0.660
WS2 1.100 1.060 1.065 1.500 0.940 1.320
WS3 0.800 0.430 0.225 0.490 0.310 0.380
WS4 Flooded Flooded Flooded 0.140 Flooded Flooded
WS5 Flooded Flooded Flooded 0.040 Flooded Flooded
WS6 - LAP 1.000 1.150 1.000 1.450 0.970 1.270

7.4 Chemical Test Results

7.41 Soils

The results of the contamination testing undertaken during the site works are summarised in
the Table 8.5.1 below. A complete set of The Environmental Laboratories test results is
presented in Appendix H.

Table 7.5.1: Chemical Soils Results Summary
Determinant Minimum Concentration :|: :Maximum:Concenlration Numberrggia:lmp les
(mg/kg) (mgkg)

Arsenic 4 13.1 6
Cadmium 0.6 0.6 6
Chromium 20.3 37.5 6
Copper 12.9 40 6
Lead 14.9 81.5 6
Mercury <0.5 <0.5 6
Nickel 14.3 36.1 6
Selenium <1 <1 6
Zinc 52.6 580 6
Water Soluble Sulphate 0.06 0.89 6
Elemental Sulphur <20 36 6
Free Cyanide <1 <1 6
Hexavalent Chromium <0.8 <0.8 6
Total Sulphide <2 <2 6
Total Cyanide <1 1.3 6
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Determinant Minimum Concentration | Maximum Concentration i ”mbe’.rg;i%mp ies
(myg/kyg) (mg/kg)
Water Soluble Boron <0.5 1.8 6
pH 5.4 7 6
Soil Organic Matter 0.2 12 6
Phenol <1 <1 6
3,4-Dimethylphenol <1 <1 6
2,3-Dimethylphenol <1 <1 6
2,3,5-trimethylphenol <1 <1 6
Total Monohydric Phenols <5 <5 6
Naphthalene <0.1 <0.1 6
Acenaphthylene <0.1 <0.1 6
Acenaphthene <0.1 <0.1 6
Fluorene <0.1 <0.1 6
Phenanthrene <0.1 0.3 6
Anthracene <0.1 <0.1 6
Fluoranthene <0.1 0.8 6
Pyrene <0 0.8 6
Benzo(a)anthracene <01 0.6 6
Chrysene <01 0.6 6
Benzo(b)fluoranthene <0 04 6
Benzo(k)fluoranthene <0.1 0.7 6
Benzo(a)pyrene <0.1 0.4 6
Indeno(1,2,3-cd)pyrene <0.1 0.3 6
Dibenzo(a,h)anthracene <01 <01 6
Benzolg,h.ilperylene <01 0.3 6
Total PAH(16) <0.4 5.3 6
Benzene <0.01 <0.01 6
Toluene <0.01 <0.01 6
Ethylbenzene <0.01 <0.01 6
Xylenes <0.01 <0.01 6
MTBE <0.01 <0.01 6
>C5-C6 Aliphatic <0.01 <0.01 6
>C6-C8 Aliphatic <0.01 <0.01 6
>C8-C10 Aliphatic <1 <1 6
>C10-C12 Aliphatic <1 <1 6
>C12-C16 Aliphatic <1 <1 6
>C16-C21 Aliphatic < <1 6
>C21-C35 Aliphatic <1 <1 6
>(C35-C40 Aliphatic <1 <1 6
>C5-C7 Aromatic <0.01 <0.01 6
>(C7-C8 Aromatic <0.01 <0.01 6
>C8-C10 Aromatic <1 <1 6
>C10-C12 Aromatic <1 <1 6
>C12-C16 Aromatic <1 <1 6
>C16-C21 Aromatic <1 <1 6
>(C21-C35 Aromatic <1 <1 6
>C35-C40 Aromatic <1 <1 6
Total (>C5-C40) Ali/Aro <1 <1 6
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8.0 HUMAN HEALTH RISK ASSESSMENT

8.1 Introduction

Part IIA of the Environmental Protection Act 1990, inserted by Section 57 of the Environment
Act, 1995 and the associated Contaminated Land (England) Regulations 2000 (Sl 2000/227),
was brought into full effect on 1 April 2000. This has created a new regime for the identification
and remediation of contaminated land. Contaminated land is defined as:

‘Any land which appears to the local authority in whose area it is situated to be in such
a condition, by reason of substances in on or under the land, that significant harm is
being caused or there is significant possibility of such harm being caused’.

The human health risk assessment process is based upon a tiered system of risk estimation. It
aims to identify significant risks that may require further investigation, be considered for
remediation or indicate potential legal or financial liability. A tiered approach has been adopted
within the UK risk assessment framework providing a series of steps, after each of which
decisions are taken on whether or not more sophisticated assessment is required. By doing so
a pragmatic approach to the assessment of human health risk is maintained.

8.2  Site Zones and Averaging Areas — Human Health Risk Assessment

Under current UK Legislation and Environment Agency guidance, consideration must also be
given to the relevant averaging area and to the most appropriate method of grouping the data,
both of which must relate to the conceptual model. For instance, the data can be grouped
spatially (i.e. for individual zones within a site) or by particular strata. Zones can be used to
delineate a site to facilitate cost effective site characterisation during the site investigation
phase. The qualitative risk estimation with respect to contamination is ‘very low’ to ‘low’ for the
geochemistry of the soil.

Based upon the proposed development for residential housing when considered in conjunction
with the homogenous historic use of the site it is currently considered that it should be
assessed as a single zone.

A zone can be further divided into “averaging areas” which will enable the site to be more
accurately assessed based on soil/made ground type, current process operations and
exposure pathways. These averaging areas can be used to assess different soil types
revealed or different potential exposure pathways etc. for the purposes of accurately modelling
the site conditions. Each averaging area can be considered independently of each other for
human health exposure assessment.

Based on professional judgement following the findings of the site investigation, it is
considered that two averaging areas should be used:

» General Site area — topsoil
» General Site area — natural superficial deposits
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8.3 Defined Land Uses

Environment Agency Science Report SC050021/SR3 states that:

Generic land use scenarios have been used to derive assessment target criteria that are
considered appropriate for generic quantitative risk assessments for contaminated land.
They are based on the grouping of a range of typical activities according to land use and
taken as a whole these scenarios represent a reasonable worst case that will be
protective of human health for the majority of sites. However, it is extremely unlikely that
every detail of the conceptual models presented here will accurately reflect the
conditions found at any one specific site and the judgement on whether such differences
are important must be made by the risk assessor. Such decision must take into account:

»  Whether the differences between actual site circumstances and assumptions within
the generic land use scenario would mean that the estimated exposure or outcome
decision would be vastly different;

= Whether site circumstances are based on robust observations and take into account
reasonable foresight, given physical and other constraints on land use.

Based upon a review of the anticipated development, which will comprise houses with private
gardens, it is considered appropriate to use the published generic assessment criteria values
based upon a “residential with the consumption of homegrown vegetables” end use.

8.4 Tier 1 Risk Assessment

Where chemical test data records contaminant concentrations which are beneath the
laboratory detection limits these are excluded from further assessment as it is considered that
this indicates that the source is absent from the pollutant linkage relationship. This forms the
basis for the Tier 1 risk assessment and based upon the chemical test data recovered during
the works, Table 8.4.1 details the results from the investigation divided into their respective
averaging areas, with observed contaminant concentrations beneath the limits of detection
highlighted in yellow with the remainder having recorded values that will require further
consideration.

Table 8.4.1: Results Split into Averaging Areas and Identifying those above Detection
Minimuni Concentration
B ‘ma/k
Determinant Topsoil (] Superticial Deposits
Min Max Min Max
Arsenic 4 10.2 6.4 13.1
Cadmium <0.5 0.6 <0.5 0.6
Chromium 20.3 36.4 25.6 37.5
Copper 12.9 40 14.9 16.8
Lead 33.5 81.5 14.9 22.5
Mercury <0.5 <0.5 <0.5 <0.5
Nickel 14.3 19.2 15 36.1
Selenium <1 <1 <1 <1
Zinc 63.8 580 52.6 91
Water Soluble Sulphate 0.06 0.89 0.06 0.11
Elemental Sulphur <20 <20 <20 36
Free Cyanide <1 <1 <1 <1
Hexavalent Chromium <0.8 <0.8 <0.8 <0.8
Total Sulphide <2 <2 <2 <2
Total Cyanide <1 1.3 <1 <1
Water Soluble Boron 1 1.8 0.5 0.6
pH 55 6.2 5.4 7
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Table 10.4.1: Results Split into Averaging Areas and Ildentifying those above Detection (cont.)

Minimum Concentration
. (mg/kg)
Detorminant Made Ground Capping Landfill Waste Material

Min max Min Max
Soil Organic Matter 4.5 12 0.2 2.6
Phenol <1 <1 <1 <1
3,4-Dimethylphenol <1 <1 <1 <1
2,3-Dimethylphenol <1 <1 <1 <1
2,3,5-trimethylphenol <1 <1 <1 <1
Total Monohydric Phenols <5 <5 <5 <5
Naphthalene <0.1 <0.1 <0.1 <0.1
Acenaphthylene <0.1 <0.1 <0.1 <0.1
Acenaphthene <0.1 <0.1 <0.1 <0.1
Fluorene <0.1 <0.1 <0.1 <0.1
Phenanthrene <0.1 0.3 <0.1 <0.1
Anthracene <0.1 <0.1 <0.1 <0.1
Fluoranthene 0.1 0.8 <0.1 <0.1
Pyrene 0.1 0.8 <0.1 <0.1
Benzo(a)anthracene <0.1 0.6 <0.1 <0.1
Chrysene <0.1 0.6 <0.1 <0.1
Benzo(b)fluoranthene <0.1 0.4 <0.1 <0.1
Benzo(k)fluoranthene <0.1 0.7 <0.1 <0.1
Benzo(a)pyrene <0.1 0.4 <0.1 <0.1
Indeno(1,2,3-cd)pyrene <0.1 0.3 <0.1 <0.1
Dibenzo(a,h)anthracene <0.1 <0.1 <0.1 <0.1
Benzo[g.h,i]perylene <0.1 0.3 <0.1 <0.1
Total PAH(16) <0.4 5.3 <0.1 <0.1
Benzene <0.01 <0.01 <0.01 <0.01
Toluene <0.01 <0.01 <0.01 <0.01
Ethylbenzene <0.01 <0.01 <0.01 <0.01
Xylenes <0.01 <0.01 <0.01 <0.01
MTBE <0.01 <0.01 <0.01 <0.01
>C5-C6 Aliphatic <0.01 <0.01 <0.01 <0.01
>C6-C8 Aliphatic <0.01 <0.01 <0.01 <0.01
>C8-C10 Aliphatic <1 <1 <1 <1
>C10-C12 Aliphatic <1 <1 <1 <1
>C12-C16 Aliphatic <1 <1 <1 <1
>C16-C21 Aliphatic <1 <1 <1 <1
>C21-C35 Aliphatic <1 <1 <1 <1
>C35-C40 Aliphatic <1 <1 <1 <1
>C5-C7 Aromatic <0.01 <0.01 <0.01 <0.01
>C7-C8 Aromatic <0.01 <0.01 <0.01 <0.01
>C8-C10 Aromatic <1 <1 <1 <1
>C10-C12 Aromatic <1 <1 <1 <1
>C12-C16 Aromatic <1 <1 <1 <1
>C16-C21 Aromatic <1 <1 <1 <1
>C21-C35 Aromatic <1 <1 <1 <1
>C35-C40 Aromatic <1 <1 <1 <1
Total (>C5-C40) Ali/Aro <1 <1 <1 <1

In addition to those identified in the Table 8.3.1, as being below their limit of detection the
following determinants have also not been assessed further with regard to human health. The
justification for this is detailed below.

* Total PAH
» Soil Organic matter.
n pH

»  Water soluble Sulphate
» Elemental Sulphur

Total PAH values have not been considered as, in accordance with current best practice, the
individual PAH species or TPH aliphatic/aromatic carbon range bands have been assessed in
accordance with their differing toxicological properties.
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Organic matter and pH have been recorded in order to provide information to complete
quantitative human health risk assessment should it be needed but do not pose any identified
human health based risks under normal circumstances.

Research on sulphate toxicology has revealed the major health effect with sulphate ingestion
is laxative action. In general, the toxicity of sulphate alone is not considered to pose a
significant risk to human health and has therefore been excluded from the exposure
assessment.

A search for toxicity data for elemental sulphur has been unsuccessful. This has included the
DEFRA/EA sources, WHO Environmental Health Criteria documents, Risk Assessment
Information System (RAIS) database and the USEPA IRIS database. A Holly Industries
material safety data sheet identifies that sulphur is essentially non-toxic either through
ingestion, inhalation, skin or eye contact. Irritant effects have been reported when sulphur is in
dust form. As a result of these searches, elemental sulphur has not been considered as a
determinant that is potentially hazardous to human health.

8.5 Tier 2 Risk Assessment

The Tier 2 risk assessment utilises published and authoritative generic assessment criteria to
determine the likelihood of harm being caused to human health. The anticipated proposed
development will comprise houses with private gardens. Therefore, as noted in Section 8.3 it
has been deemed appropriate to adopt the assessment criteria for a “residential with the
consumption of homegrown vegetables” end use.

Table 8.5.1, below, compares the determinants with concentrations recorded above the limit of
detection against their published assessment criteria, the source of which has been detailed,
with any failures highlighted in blue.

Table 8.5.1 Tier 2 Assessment for a Commercial End Use

_ Minim ””;nf’g‘j;;)e” frafion Assessment Criteria
Determinant Topsoll Supetrficial Deposits (mg/kg)

Min Max Min Max Value Source
Arsenic 4 10.2 6.4 13.1 37 LOM
Cadmium <0.5 0.6 <0.5 0.6 11 LOM
Chromium 20.3 36.4 25.6 37.5 910 LOM
Copper 12.9 40 14.9 16.8 2400 LQM

Lead 33.5 81.5 14.9 22.5 200 DEFRA
Nickel 14.3 19.2 15 36.1 180 LOM
Zinc 63.8 580 52.6 91 3700 LOM

Total Cyanide <1 1.3 - - 34 ATKINS
Water Soluble Boron 1 1.8 0.5 0.6 290 LOM
Phenanthrene <0.1 0.3 - - 95 LOM
Fluoranthene 0.1 0.8 - - 280 LOM
Pyrene 0.1 0.8 - - 620 LQM
Benzo(a)anthracene <0.1 0.6 - - 7.2 LQM
Chrysene <0.1 0.6 - - 15 LQM
Benzo(b)fluoranthene <0.1 0.4 - - 2.6 LOM
Benzo(k)fluoranthene <0.1 0.7 - - 77 LQM
Benzo(a)pyrene <0.1 0.4 - - 2.2 LOM
Indeno(1,2,3-cd)pyrene <0.1 0.3 - - 27 LOM
Benzo|g.h,iperylene <0.1 0.3 - - 320 LQM

Key:  LQM = LQM/CIEH Suitable 4 Use Levels (S4UL) published 2015
DEFRA = Category 4 Screening Levels (C4SL) published 2014
ATKINS = there is no published target value for cyanide therefore the Atkins SSV derived using
CLEA for 1% SOM published in 2011 based on acute exposure for a 0-6 year old child
using 5% percentile bodyweight from CLR10.
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8.6 Presentation of Results of Tier 2 Risk Assessment across the Study Area

As can be seen from Table 8.5.1 above none of the recorded determinants within soils
exceeded the assessment criteria.

8.7 Summary Findings of the Human Health Risk Assessment and Recommendations

Based upon the chemical test results from the site investigation it has been shown that the
topsoil and shallow superficial deposits do not pose a risk to human health. Therefore, no
remedial measures based upon the geochemical properties of the soils are necessary to make
the site suitable for the proposed residential development.
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9.0

9.1

CONTROLLED WATERS RISK ASSESSMENT

Receptors

As discussed previously in Section 5.3.2 the controlled waters receptors were identified as:

9.2

Surface water — a stream and a ditch flow along the western and south-eastern
boundaries, respectively, which flow into the West Streams catchment area plus the
ditch feeds into the village pond on the green ¢.40m to the south of the site. No river
quality data is available in the vicinity of the site but based upon the general land use in
the area and absence of grossly polluting industries it is considered likely to be good.

With reference to Annex 2 of the ‘Guidance for the Safe Development of Housing on
Land Affected by Contamination R&D66: 2008’, although there is no information to
indicate the quality of the water as the ditch on the eastern side of the site discharges
into the village pond it is considered to have a Very High (H1) sensitivity.

Groundwater - With reference to the GroundSure Data the superficial deposits and
more granular bedrock (Lambeth Group) below the northern section of the site bedrock
have been classified by the Environment Agency as a Secondary A Aquifer.

Although the London Clay beneath the majority of the site is designated as
Unproductive Strata. The deeper chalk bedrock (c.56mbgl) is a Principal Aquifer but the
nearest SPZ 2c¢ is ¢.400m to the north-west. However, this is considered to be
protected by ¢.50m of overlying cohesive London Clay and based upon the anticipated
direction of groundwater flow it is upgradient of the site.

Therefore, based again upon Annex 2 of the ‘Guidance for the Safe Development of
Housing on Land Affected by Contamination R&D66: 2008’, as there are no particular
uses identified the sensitivity of the groundwater is considered to be Low (L1).

Controlled Waters Risk Evaluation

Although groundwater was encountered in all boreholes no samples were collected for testing
as part of the site investigation as the soils encountered were all natural and there was no
evidence of contamination (visual or olfactory) within the soil or groundwater.

From the chemical analysis results discussed previously it has been shown that no elevated
levels of contamination are present within the soils, especially the most mobile petroleum
hydrocarbons contaminant, which were shown to be below the limit of detection (<1mg/kg) in
all samples.

Therefore, the natural soils across the site are not considered top pose a risk to controlled
waters and no remedial measures are proposed.
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10.0 RISK ASSESSMENT OF OTHER RECEPTORS

10.1 General

The other environmental receptors identified earlier in this report were buildings, services and
flora. This chapter identifies each class of receptor and assesses the risk to them based upon
the results of the chemical analysis and the proposed development.

The assessment criteria used are detailed in Table 10.1.1.

Table 10.1.1: Assessment Criteria for other Environmental Receptors

Analysis | Generic Assessment Criteria ] Source
Buildings

Sulphate (2:1) as SO4 (g/) | 0.5 | BRE Special Digest 1 : 2005

Phytotoxic Contaminants
Selenium 10 SGV9 Document — phytotoxic reference
Boron 3
Copper 130 o
Nickel 0 ICRCL 59/83 — Phytotoxic risk only
Zinc 300
Cadmium 8 . )
Chromium 154 Amended Dutch RIVM — Ecotoxicological
Mercury 28

Potable Water Supply
PE pipework PVC pipework

vOC 0.5 0.125
BTEX + MTBE 0.1 0.03
SVOCs 2 1.4
Phenols 2 0.4 Water Regulations Advisory Scheme
Cresols and chlorinated 2 0.04 Report 10/WM/03/21 — Table 3.1
phenols
Mineral Oils C11-C20 10 Suitable
Mineral Oils C21-C40 500 Suitable

10.2 Phytotoxic Risk Estimation for the Study Area

Where considering phytotoxic risks, the contaminants selected are those listed within Annex 3
of ‘Guidance for the Safe Development of Housing on Land Affected by Contamination.
R&D66: 2008 Volume 2’ as being ‘phytotoxic’. Where available, assessment values have been
chosen based on the criteria within, (in priority order), SGV Documents, ICRCL 59/83
phytotoxic threshold levels, Dutch RIVM Serious Risk Concentrations (SRC) for ecological
receptors (amended for a UK soil of 10% clay and 2% soil organic matter) and US EPA Soil
Screening Levels for plants.

The chemical test results are presented in Table 10.2.1, overleaf, to illustrate the distribution of
potentially phytotoxic contaminant concentrations revealed by the site investigation works.
Exceedences of the phytotoxic assessment criteria are highlighted in blue.
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Table 10.2.1: Elevated Concentrations of Phytotoxic Contaminants within All Soils

Selenium 10 <1 <1
Boron 3 0.6 1.8
Copper 130 40 16.8
Nickel 70 36.1
Zinc 300 91
Cadmium 8 0.6 0.6
Chromium 154 36.4 37.5
Mercury 28 <0.5 <0.5

Based on a review of the chemical test results presented within Table 10.2.1 it would appear
that Zinc is present in the topsoil at a level that is considered to be phytotoxic. From a review of
the three topsoil results in the full laboratory report (Appendix H) it has been determined there
was only a single elevated zinc, which was present in WS3 with the other two values were
significantly lower at 63.8mg/kg and 72.6mg/kg.

However, there was no evidence of dieback or distress noted within the vegetation across the
site therefore it is considered that this result is not representative of the levels across the site
generally and the topsoil has been deemed not to pose a risk to future plant growth .

10.3 Materials and Services Risk Estimation for the Study Area

Recorded soil pH values from the analysis of the samples indicated that the soils were shown
to be slightly acidic with recorded values of between 5.4 and 7 units and the associated water
soluble sulphate concentrations ranged between 60 and 890mg/I.

When compared against the BRE Special Digest 1 (2005) assessment levels, this indicates a
DS2 design mix concrete would be required for buried structures. Although consultation with
Building Control/NHBC may allow this specification to be relaxed as the only value above
500mg/l was recorded and this was in the topsoil.

Contaminants in the ground can pose a risk to potable water supply by permeating plastic
water supply pipes. Therefore in order to fulfil their statutory obligation, UK water supply
companies require robust evidence from developers to demonstrate either that the ground in
which new plastic supply pipes will be laid is free from specific contaminants, or that the
proposed remedial strategy will mitigate any existing risk. If these requirements cannot be
demonstrated to the satisfaction of the relevant water company, it becomes necessary to
specify an alternative pipe material on the whole development or specific zones.

In 2010, UK Water Industry Research (UKWIR) published Guidance for the Selection of Water
Supply Pipes to be used in Brownfield Sites (Report Ref. No. 10/WM/03/21). This report
reviewed previously published industry guidelines and threshold concentrations adopted by
individual water supply companies. The focus of the UKWIR research project was to develop
clear and concise procedures, which provide consistency in the pipe selection decision
process. It was intended to provide guidance that can be used to ensure compliance with
current regulations and to prevent water supply pipe failing prematurely due to the presence of
contamination.
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Report 10/WM/03/21 concluded that in most circumstances only organic contaminants pose a
potential risk to plastic pipe materials and Table 3.1 of the report provides threshold
concentrations for PE and PVC pipes for the organic contaminants of concern.

The potential risks to water supply pipes have therefore been assessed against the threshold
concentrations for PE and PVC pipe specified in Table 3.1 of Report 10/WM/03/21, which have
been adopted as the GAC for this project. Table 10.3.1 below summaries the results

Table 10.3.1: Assessment of Results against WRAS Criteria
0.5 0.125 Not tested Not tested
All below limit All below limit
BTEX + MTBE 0.1 0.03 of detection of detection
(<0.01) (<0.01)

SVOCs 2 1.4 Not tested Not tested
Phenols 2 0.4 <1 <1
Cresols and
chiorinated phenols 2 0.04 Not tested Not tested
Mineral Oils C11-C20 10 Suitable <1 <1
Mineral Qils C21-C40 500 Suitable <1 <1
Notes:

Mineral Oils C11-C20 is a combination of TPH aliphatic and aromatic ranges C10 to C21
Mineral Oils C21-C40 is a combination of TPH aliphatic and aromatic ranges C21 to C35

The results presented within Table 10.3.1 indicate that PE and PVC pipework would be
suitable for use for buried water supply mains. However, it is recommended that liaison with
the statutory water suppliers be undertaken with a view to obtaining confirmation as to their
requirements for the specification for buried portable water supply pipework used on the site.
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11.0 REFINED CONCEPTUAL SITE MODEL

11.1  General

Chapter 5 presented the preliminary conceptual site model that utilised desk based information
to present a qualitative assessment of potential source-pathway-receptor relationships across
the site. Following completion of the ground investigation works and Tier 2 risk assessment for
human health and other environmental receptors a refined conceptual site model has been
developed as detailed below.

11.2 Sources
The site investigation works and associated chemical testing have revealed the following:

- The investigations did not reveal any elevated levels of contamination when compared
against the published residential with consumption of homegrown vegetable end use
assessment criteria. Therefore, the topsoil and shallow superficial deposits are not
considered to pose a risk to human health.

- As the soils are natural across the site with no elevated levels of contamination they have
been deemed not to pose a risk to controlled waters.

- The maximum water-soluble sulphate concentration revealed within the topsoil based
upon the BRE Special Digest 1 (2005) would indicate a DS2 design mix will be required for
buried concrete structures and footings. However, the sulphate levels within the underlying
natural superficial deposits ranged from <20mg/l to 110mg/I, which would only require a
DS1 concrete design mix.

- The WRAS Trigger Values show that PE and PVC pipework would be suitable for water
supply pipework.

- The topsoil has been shown to have a localised elevated phytotoxic zinc concentration
although due to the absence of distress or die back noted in the vegetation across the site
this is not considered to be critical.

11.3 Pathway and Receptor

The proposed development will include residential properties with private gardens therefore for
the purpose of this assessment the critical receptor will be a 0-6 year old female child living in
one of the new houses. When considering this end use the following exposure pathways for
human health are viable

Outdoor/indoor ingestion of soil.

Consumption of homegrown vegetables and soil attached to them;
Outdoor/indoor exposure to soil through skin contact.
Outdoor/indoor inhalation of fugitive dust.

Outdoor/indoor inhalation of vapour

The site is underlain by a Secondary (A) Aquifer but is not within a designated Source
Protection Zone.

The nearest surface water receptor are a stream and ditch running along the western and
south-eastern boundaries respectively.
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The proposed development will include private gardens and soft landscaped areas of public
open space therefore viable floral receptors could be impacted upon by the underlying
phototoxic contaminants via plant root uptake.

Underground services associated with the proposed development may also be affected by the
chemical characteristics of the soil.

11.4 Risk Evaluation

A revised site specific risk evaluation updating the details presented in Section 5 has been
carried out the results of which are described below. As summary of this qualitative
assessment has been included in Table 11.4.1 overleaf, the risk estimation as per ‘Guidance
for the Safe Development of Housing on Land Affected by Contamination R&D66: 2008’

11.5 Risk Evaluation for the Proposed Development

The following evaluation of risk is based upon the current development proposal using the
residential with plant uptake after use assessment criteria. Viable pollutant linkages were
identified earlier.

11.5.1 Risk to Human Health: Soils/Gases

All the determinants tested were shown to be at concentrations below the published
assessment criteria for a residential end use with private gardens. Therefore, the shallow soils
are considered to pose a Low Risk to future site occupiers.

Radon gas levels are not at levels that will require protection measures also no sources for

landfill gases have been identified. Therefore, gases are considered pose a Low Risk to future
site occupiers.

11.5.2 Risk to Building Materials and Services

The results of the sulphate and pH testing indicate that the topsoil could potentially pose a
Moderate Risk to sub-surface concrete structures and footings. However, the underlying
superficial deposits in which any footings or structures will be founded were shown to have low
sulphate levels and these would be considered to only pose a Low Risk of creating an
aggressive environment. Therefore, it is recommended that building control/NHBC are
consulted to determine if an upgraded concrete design is required for buried structures and
foundations.

The geochemistry of the soils, when considered against the WRAS guidelines, suggests that
PE and PVC pipework would be suitable for potable water supplies. Therefore, buried mains
and pipework have been deemed to be at Low Risk of damage. However, discussions with
the Local Water Authority will be necessary to confirm their assessment of the site conditions
and subsequent pipework specification.

11.5.3 Risk to Flora/Fauna

Based on the chemical test results due to an elevated phototoxic zinc in the topsoil this would
indicate that the soil poses a potential risk to plant growth. However, due to the absence of
distress and dieback noted in the vegetation across the site it has been deemed that the poses
a Low Risk to vegetation and plant growth.
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11.5.4 Risk to Surface and Groundwater

Due to the absence of any contamination being present within the natural soils across the site
(TPH <1mg/kg) and the absence of any major usages of the groundwater or surface water in
the vicinity it has been deemed that the site poses a Low Risk to Controlled Waters.
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12.0 REFINED CONCEPTUAL SITE MODEL

Table 13.4.1 below presents the summary risk evaluation associated with each source-pathway-receptor linkage related to the proposed development

of the site.
Table 13.1.1: Potential Source — Pathway — Receptor Relationships
Classification Classification L
AAI;C Source Comments Pathway (s) Receptor of of Probability Cla‘s;lgga’:‘lon
Consequence
1 Unrecorded human activity | The testing did not reveal | gyjf ingestion Future site residents Medium Unlikely Low Risk

that may have introduced any levels of

contamination onto the site | contamination that will . ) . . .
pose a risk to human Dermal contact Future site residents Medium Unlikely Low Risk
health.
The soils do not pose a Vapour inhalation Future site residents Medium Unlikely Low Risk
risk to Controlled Waters
Buried water mains are Landfill gases Future site residents /buildings Medium Unlikely Low Risk
not considered to be at
risk from the soils across Downward migration Groundwater Medium Unlikely Low Risk
the site
An elevated phototoxic Via groundwater/runoff Surface Water Medium Unlikely Low Risk
zinc within the topsoil has, Buildi o Und d
based upon the healthy | Direct contact S‘” ings ana Lnaergroun Medium Unlikely Low Risk
vegetation on the site ervices
bet_en deemed not to pose Uptake via root system On-site flora Medium Unlikely Low Risk
a tisk to plant growth.

2 Naturally occurring The maximum localised
elevated sulphate levels sulphate level within the Direct contact Buildings Medium Likely Moderate Risk

that could be detrimental to
sub-surface concrete

topsoil may pose a risk to
buried concrete
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13.0

13.1

RISK MANAGEMENT AND REMEDIATION

Summary of Findings and Recommendations

Based upon the assessment of the chemical analysis results for the soil samples obtained
during the site investigations it has been shown that:

The soils do not contain any elevated concentrations that pose a risk to human health
and therefore no remedial works are proposed;

Due to the absence of any made ground our elevated levels of contamination controlled
waters are not considered to be at risk from the site and therefore no remedial
measures are required;

PE and PVC pipework have been shown to be suitable for buried water mains.
However, discussions should be held with the Local Water Authority so they can review
the findings and determine the specification of the pipework they require to be used on
the site;

Based upon the maximum sulphate level recorded within the topsoil a DS2 design mix
would be required for foundations however, it is recommended that Building
Control/NHBC should be consulted as the sulphate levels within superficial deposits
were significantly lower ranging from 20mg/l to 110mg/l, which would only require a
DS1 design mix for subsurface concrete.

The topsoil was shown to contain an elevated phototoxic zinc, which may have the
potential to be detrimental to plant growth. However, as the site is currently open field
with no evidence of dieback it is considered that the geochemistry of the topsoil does
not pose a risk to vegetation.

Table 13.1.1 below details the revised risk evaluation for identified contamination issues
following the completion of the intended remedial works.

Table 13.1.1 Revised Risk Evaluation Post Remedial Works

Revised
Abf(? Source Pathway(s) Receptor Rig;'gg;}; g | Remedial Measures Risk
Rating |
2 Naturally Direct contact buildings Moderate Liaise with Building Low
occurring Control/NHBC to
elevated sulphate determine the level
levels that could of sulphate
be detrimental to protection they
sub-surface require for sub-
concrete surface concrete
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14.0

14.1

CONCLUDING DISCUSSION

Conclusions

From the investigations based upon the proposed residential development with private
gardens the following conclusions have been made:

14.2

The British Geological Survey (BGS), National Geoscience Information Service states
that no radon protective measures are necessary in the construction of new dwellings
or extensions.

The chemical analysis did not identify any elevated concentrations within the soils and
therefore no remedial measures are proposed;

As only natural soils were revealed with no elevated levels of contamination the site is
not considered to pose a significant risk to controlled waters and as such no remedial
works will be required;

No sources of landfill gases were identified therefore no gas protection measures will
be required within the new properties;

The underlying soils conditions would be suitable for PE or PVC buried water supply
pipework. However, the actual specification for any water mains will need to be
confirmed with the Local Water Authority;

Based upon the sulphate concentrations the topsoil has the potential to create a
detrimental environment for buried concrete that would require a DS2 sulphate resistant
design mix. However, the underlying superficial sandy, locally gravelly, CLAY has lower
sulphate levels for which a DS1 design mix would be suitable. Therefore, Building
Control/NHBC should be consulted with a view to relaxing the design mix, although
they may require further testing to provide a higher confidence level in the assessment
data.

Zinc was revealed locally in the topsoil at a concentration that may potentially be
detrimental to plant growth, however due to the absence of any dieback noted in the
vegetation across the site this is not considered to be a significant risk..

Recommendations

In line with the concluding remarks above the following recommendations are made:

Arun District Council’s Environmental Health Officer should be forwarded a copy of the
site investigation report for their assessment and to confirm whether they are in
agreement with the conclusions and recommendations.

Liaison with the statutory water supplier should be undertaken to determine the
specification for underground water supply pipework across the site;
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e Arun District Council Building Control/NHCBC should be consulted regarding the
concrete design mix required for subsurface structures and foundations.
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For further details on each dataset, pleases refer to sach individual section in the main report as listad, Where
the database has been searched a numerical result witl be recorded. Where the database has not been
searched - will be recorded.

Section 1: Historical Industrial Sites Onesite UGB 51-280 251500
1.1 Potentially Contaminative Uses identified from 1:10,000 scale 4 . . 0
mapping : g '
1.2 Additional Information - Historical Tank Database ¢ U O 3
1.2 Additional Information - Historical Energy Features Database 3 3 3
1.4 Additional Information - Historical Petrol and Fuel Site ., o ~ A
Database i ¥
1.5 Additional Information - Historical Garage and Motor Vehicle . o \ ,
Repair Database
1.6 Historical military sites 3 ¥ G 0
1.7 Potentially Infilled Land ¢ 3 4 &
Section 2: Environmental Permits, Incidents and - e S
g : ; Tnesite 0-50im Sy e 250500
Registers
2.3 Industrial Sites Holding Environmental Permits and/or
Authorisations
2.3.1 Records of historic IPC Authorisations & 0 8] o]
2.4.2 Records of Part A(1) and IPPC Authorised Activities o 3 ¢ 0
2.4.3 Records of Red List Discharge Consents o] o] & 0
2.1.4 Records of List 1 Dangerous Substances Inventory sites 8] 0 & 0
2.1.5 Records of List 2 Dangerous Substances Inventory sites G o] o o
2.1.4 Records of Part A(2) and Part B Activities and Enforcements ¢ 0 o 3
2.1.7 Records of Category 3 or 4 Radioactive Substances " o N o
Authorisations ’ ¥
2.1.8 Records of Licensed Discharge Consents & 0 1 3
2.1.9 Records of Water Industry Referrals o] ] G o]
2.1.10 Records of Planning Hazardous Substance Consents and . 0 ' o
Enforcements within 500m of the study site ’ )
2.2 Records of COMAH and NIHHS sites ¥ 0 o o]
2.3 Environment Agency/Natural Resources Wales Recorded
Pollution Incidents
2.2.1 National Incidents Recording System, List 2 & 2 o] 0
2.3.2 National Incidents Recording System, List 1 & 0 s 0
2.4 Sites Determined as Contaminated Land under Part 2A EPA ~ o o a
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Section 3! Landfill and Other Waste Sites Qresite G50m 50280 280500 BULI0I0. L iny
3.1 Landfill Sites
3.1.1 Environment Agency/Natural Resources Wales Registered . 0 o o " Mot ssarcined
Landfill Sites 7 ’ o
3.1.2 Environment Agency/Natural Resources Wales Historic p 0 o o 4 o
Landfill Sites ‘ ’
3.4.3 BGS/DoE Landfill Site Survey o] ] G o] o o
3.4.4 Records of Landfills in Local Authority and Historical . 0 o o . 0
Mapping Records ; i ;

2.2 Landfill and Other Waste Sites Findings
2.2.1 Operational and Non-Operational Waste Treatment, o o . 0 Mot soarched bt searchad
Transfer and Disposal Sites - e e
3.2.2 Environment Agency/Natural Resources Wales Licensed o o o 0 N o
Waste Sites ! - A

Section 4! current Land Use O-sitn -5l 512250 2% 500

4.1 Current Industrial Sites Data 8] i 1

4.2 Records of Petrol and Fuel Sites ¢ a G 1

4.3 National Grid Underground Electricity Cables 0 o] G o]

4.4 National Grid Gas Transmission Pipelines o] & ¢ 0

Section 5: Geology

Ewh_e S;c;yr(iigf Artificial Ground and Made Ground present beneath Hone identifiad

5.2 Fecords of Superficial Ground and Drift Geology present \dentifiad

beneath the study site T

3.3 For records of Bedrock and Solid Geology beneath the study

site see the detailed findings section.

Section & Hydrogeology and Hydrology D-RG0m

4.1 Records of Strata Classification in the Superficial Geology identified

within 500m of the study site e

4,2 Records of Strata Classification in the Bedrock Geology within idenifiad

500m of the study site T

Than.
Onste  030m 51080 tmenpo soisone 100

4.3 Groundwater Abstraction Licences (within 2000m of the study f a a - N a

site) - - ¥ ~

4.4 Surface Water Abstraction Licences (within 2000m of the study 4 o o \ o 5

site) i N b

%5 Potable Water Abstraction Licences (within 2000m of the study 4 a o . o 5

site) i N b

%.6 Source Protection Zones (within 500m of the study site) 0 0 §] o] Not sezrched  Net searched

4.7 Source Protection Zones within Confined Aquifer 0 0 o 1 Not searched  Not searched

4.8 Groundwater Vulnerability and Soil Leaching Potential (within 5 o o 3 Mot serched niot seiched

500m of the study site)
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Section & Hydrogeology and Hydrology -850
AR B B S EHEE
CHpESite OeBinn BRLGEG 0 DRAEGH BOAAO0G
B0
§.9 EnV|rc.>nme.nt.Agency/Natural Resources Wales information on Mo No N No No Mo
river quality within 1500m of the study site
&40 Ordnance Survey MasterMap Water Network entries within 4 o~ 24 a6 Nt semsehed ot searchad

500m of the site

4,11 Surface water features within 250m of the study site Yes Yes Yes

Section 7 Elooding

7.4 Enviroment Agency Zone 2 floodplains within 250m of the
study site

fdentified

7.2 Environment Agency/Natural Resources Wales Zone 3

floodplains within 250m of the study site identified

7.3 Risk of flooding from Rivers and the Sea (RoFRaS) rating for

Hinh
the study site fan

7.4 Flood Defences within 250m of the study site Nore identified

7.5 Areas benefiting from Flood Defences within 250m of the study Hons identified

site
7.4 Areas used for Flood Storage within 250m of the study site MNore identified

7.7 Maximum BGS Groundwater Flooding susceptibility within 50m
of the study site

Forential 2f Surface

7.2 BGS confidence rating for the Groundwater Flooding
susceptibility areas

Ites

e
X
o
s

8.4 Records of Sites of Special Scientific Interest (SSSI) o 0 o] o] 5] 3
2.2 Records of National Nature Reserves (NNR) & 0 0 G 3 0
2.3 Records of Special Areas of Conservation (SAC) 6] 5] 8 G 0 o]
8.4 Records of Special Protection Areas (SPA) o] 9] G ¢ 0 0
8.5 Records of Ramsar sites G 0 0 G a o
***** obRecordsof nciemwoodiands o o 1 a1 s oz
8.7 Records of Local Nature Reserves (LNR) o 0 0 G 0 0
ot recosofwordwerkagestes 6 o o o o o
8.9 Records of Environmentally Sensitive Areas G 0 o] o] 1 1
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b - . . e 8 i i o i .,-; O (i 35
g@(ﬁtﬁﬂﬂ 8< De5|gnated Enwronmenta[ty Sensitive Chysite D50 SIOOR0 DRTE00 sonainnn _\{j")(
Sltes 2000
8.1} Records of Areas of Qutstanding Natural Beauty (AONB) o] 0 i G o] o]
8.11 Records of National Parks o 0 3 G 1 0
3.42 Records of Nitrate Sensitive Areas G 0 o] o] 0 o
8.13 Records of Nitrate Vulnerable Zones 1 0 1 c 0 3
8.14 Records of Green Belt land ¥ 0 0 G 9] G
Section ¥: Natural Hazards
%.1 Maximum risk of natural ground subsidence Moderate

3.1.1 Maximum Shrink-Swell hazard rating identified on the study "

. Moderate
site
%12 Maximum Landslides hazard rating identified on the study Very Law
site Ve R
943 M.aximum Soluble Rocks hazard rating identified on the Negligitie
study site
.14 Maximum Compressible Ground hazard rating identified on s

! Negiigibie
the study site
$.1.5 Maximum Collapsible Rocks hazard rating identified on the o
study site R
%.1.6 Maximum Running Sand hazard rating identified on the o
study site e
$.2 Radon
.21 Is the property in a Radon Affected Area as defined by the The zite g in a Raden Affected Area, as between 1 and 3% of

Health Protection Agency (HPA) and if so what percentage of

h b the Action Level? properties are ahove tha Action Lavel
omes are above the Action Level?

$.2.2 Is the property in an area where Radon Protection are
required for new properties or extensions to existing ones as
described in publication BR211 by the Building Research
Establishment?

NG radon protective measuras ars necessa Y.

Section 108 Mining

i1 Coal mining areas within 75m of the study site MNore identified

1.2 Non-Coal Mining areas within 50m of the study site boundary

identifiad

40.3 Erine affected areas within 75m of the study site

None identified
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sing this report

Thae fellewing report is designed by Environmental Consultants for Environmental Frofessionals bringing together

the most up-to~date market leading environmental data. This report is provided under and su -..:Jer..-t to the Terms &

Conditions agreed between Groundsure and the Client. The document contains the following sections:

Historical Industrial Sites

Provides information on pas: fand uses that may pose arisk to the study site in terms of potential cr‘v'atzu'r‘im*if“r‘

from activities or procasses. Potentially Infilled Land featurss are also indudad. This search is conduciad using radi

of up to 500m.

2. Environmental Permits, Incidents and Registers
Provides information on ?eer:a'iated fndustrial Activities and Peliution incidents as recorded by Reguiatory Authorit-
jes, and sites determined as Contaminated Land. This search is conducted using radil up 1o S00m.

3. Landfills and Othser Waste Sites
Provides information on landfills and other waste sites that may pose a risik 1o the study site. This search is conduc-
tad using radii up 10 1500m

4, Current Land Uses
Provides information on current land uses that rnay pese a risk to the study site in tarms of potential contarr‘inatif‘n'a
fron‘ activities or processes. These saar ?. are ror‘duc ed using radil of up o 500m. This includeas information on

ctentially contaminative industrial sites, petrol stations and fuel sites as well as high pressure gags pape-.mea and un-

Jag round electricity transmission lines

5. Geology
Provides information on artificial and superficial deposits and bedrock bensath the study site.

&, Hydrogeology and Hydrology
Provides information on productive strata within the badrock and suparTicial geolegical layers, abstraction licences,
Source Protection Zones (SPZ3) and river quality. These searches are conductad using radit of up 1o 2000m.

7. Flooding
Provides information on river and coastal flooding, Tlood defences, flood storage areas and groundwater floc
areas. This ssarch is conducted using radii of up to 250Gm.

8. Designated Environmentally Sensitive Sites
Provides information on the Sites of Special Scientific interest {(8550), National Nature Reserves {(NNR), Special
Areas of Conservation {(SAC), Special Protection Areas (SPAY, Ramsar sites, Local Nature Rasarves {LNR}, Areas of
Cutstanding Matural Beauty (AGNB), National Parks (NP}, Environmentally Sensitive Areas, Nitrate Z»enmtve Areas,
Nitrate Vuinerable Zones and World Heritage Sites and Scheduled Ancient Woodiand. These searches are conduc-
ted using radi of up o 2000m.

9. Natural Hazards
Frovides information on a range of natural hazards that may pose a risk 1o the study site. These factors include nat -
ural ground subsidence and radon.,

1

o

10, Mining
Provides information on areas of coal and non-coal mining and brine affacted areas.
11 Contacts

This section of the report provides contact points Tor statutory bodies and data providers that may be able o
rovide further information on issues raised within this report. Allernatively, Groundsure provide a free Tachnical

Helpline (08444 158000) for further information and guidance,

Note: Maps

Oniy certain features are placed on the maps within the report. All features represented on mapns found within this

search are given an identification number. This number identifies the feature on the mapping and correlates it to

the additional information provided J'I;"EOV\," This wdentificat:on number precedes all other inforrmation and takss the

foilomwing Torrmat -Ido 1, 1d: 2, ete, Whare numarous Teatures on the same map are in such close proximity that the

nurmnbers would obsoure each other a Ee‘i‘ie' identifier is used instead 1o represent the Teatures, {a.g. Thrae features

which overlag may be giver the identifier "A” on tha rmap and would be identified separately as features 14, 34, 10A

on the data tables provided).

Where a feature is reportad in the data tabiss to a distance greater than the map area, it is noted in the data table

as “Not Shown”

All distances gwen in this report are in Metres (m). Directions are given as compass headings such as Nt North, £

East, NE: North East frorn the nearest point of the study site boundary.

Report Reference: G&-6517304
Clignt Referencer WALTES
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Potentially Infilled Land

&

Historical military
sites

Garages
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The systernatic analysis of data extracted from standard 1:10,58G and
provides the following information:

Records of sites with a potentially contami

wative past land use within 500m of the search boundary: 15

H Distance m} Birection Lise Pate

1 g On Site Flour Windnul 1876

A 27 NE Nursary 1881

34 20 NE Nursery 1850

48 Tih WY Nursery 1577

W Nursary 1390

5 N Enginsering Works 1577
i N Unspecifind Works 1390

bi% Nurgery 1300

Sh 386 W Nursery 1377

10 424 SE Unspecified Tank 1874

Unsperified Pir 1281

N
12k 428 N Gravel Pir 1886
N

Unspecified Pit 1350

14k 428 N Unspecified Pir 1310

. s " — .
15 484 % Nursery 1950

N S edelittacnm] Imfer i ioe o biletoarieon! Tambe Matabios

Fod MUETHTGNAL MITOrivaiian « MUSTOrIal Fany auaiasg

The sysiomatic analysis of data extracted from High Detailed 11,250 and 12,500 scale historical maps
provides the following information.

Records of historical tanks within 500m of the szarch boundary:

fad

0 Distance {m} Birection Uze Date

16F 452 SE Ungpacified Tank 1954

~5 ek < TR AL T Al Th i
17F 452 SE Unspecified Tank 1994
} . T o
18F At Sk Ul::;;’)%df!?d Tark 1974
SO A& oS ediay T damd g 3% 3o . R o < TN e v § o
% Aot et torm ! e mitonm o bl it iemd Doty Damdy srene P nd i o
o3 AMOGEHTIONEAEL MTOImaiiomn « rusiondal oiargdy »oauurad atadase

The systamatic analysis of data extracted from High Detailed 1:1,250 and 12,500 scale historical maps
¥ ¥ 4 i
provides the following information.

N

Report Refarence: G5-6517304
Client Referenca; WALTEB
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Records of historical energy Teatures within 500 of the search bowr

1 Distance {m} Diaction Use Datbe
13G 34 NE Electricity Substation 1873

206G 34 NE Elagh

o

ity Substation 1989

21 121 £ Electricity Substation 1928

224 124 £ Elactricity Substation 1934
23k 125 £ Elactricity Substation 1873
244 R SW Elactricity Substation 1984
25t 319 SW Elactricity Substation 19594
261 231 SV Flectricity Substation 1974

4 A Asale § e 3 LdTed 3 et o) meved O PO D %
8 Y SAS IR AN FRATINT IR T AN IR I R A S A S A S S IoartamaaaN Oy
Fod SQGITIONAL INTHITTIaTEEe » PUHSTGPICSl PoTral andd »ud o Jatagase

The systematic analysis of data extracted from High Detailed 1:1,250 and 12,500 scale historical mags
provides the following information,

Records of historical petrot stations and fuel sites within Z00m of the search boundary: 0

Database searched and no data found.

The systematic analysis of data extracted frorm High Detailed 11,250 and 1:2,500 scale historical maps
provides the following information,

Records of historical garay 1o motor vehicls repalr sites within 500m of the search boundary: 7

3 Distance {m}) Birection Use Drate
27) 476 £ Garage 1958
pats) 475 £ Garage 1932
294 475 £ Garage 1932
30 178 £ Garagqe 19350
31 4786 £ Garagqe 19350
32J 48% £ Garagqe 19354
33 48% £ Garagqe 1973

Ref

Report Refarance; G5-6517304
Client Referenca WALTE8
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Certain military instatiations were not noted on histornic mapping for security reasons, Whilst not all
military land s necessarily of concarn, Groundsure has rassarched and digitsad a number of Ordnancs
Factories and other military industrial features (e.g. Ordnance Depots, Munitions Testing Grounds) which
may be of contaminative concern. This research was drawn from a number of different sources, and
should not be regarded as a definitive or exhaustive database of potentiaily contaminative miliary
installations. The boundaries of sites within this database have been estimated from the best evidence
available to Groundsure at the time of compilation.

Records of historical military sites within 200m of tha search houndary: 0

Database searched and no data found.

Records of Fotentially Infilled Features from 1:10,000 scale roagping within 580m of the study site: 15

Awing Historical Potantially infilled Features derived from the Historical Mapping information is
provided by Groundsure:

D Distancedm) Direction Use Date

24K 28 5 Pond 1876
35K 23 5 Pond 1950
26K 27 5 Pond 1990
37K 27 5 Pond 1977
1514 38 5 Pong 1901

Pand 1977

T
o

nd 1981

T
P

g 1950

Gravel Pit 1835

Unspecified Pit 1450

N
N
N

45 427 N Unspecified Pit 1981
N
N
N

Unspecified Pit 1910
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¥ Recorded Poliution Incident V¥ RAS 3 &4 Authorisations
@ Dangerous Substances (List1) A Pgrt A(1) Authorisegj P{ocesses and
e . . Historic IPC Authorisations
l Site Outline .
<& Dangerous Substances (List2) &  Part A(2) and Part B Authorised Processes
i SearchBuffers(m) B1 Water Industry Referrals {:::-’ COMAH / NIHHS Sites
§ Licenced Discharge Consents Sites Determined as Contaminated Land
7] Red List Discharge Consents @ Hazardous Substance Consents

and Enforcements

Report Reference: G5-6517304
Client Referenca; WALTEB
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Searches of information provided by the Environment Agengy/Natural Resowrges Wales and Local
Aythor §

£

x5 reveal the following information:

Database searched and no data found.

Database searched and no data found.

9

Database searched and no data found.

a

Database searchad and no data found.

Database searched and no data found.

o
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Database searched and no data found.

a

Database searched and no data found.

4
The following Licensed Discharge Consents records are represenied as poinis on the Environmental
Parrits, incidants and Registers Map:
Bisl
i E&, ai:mc& Uirection NGR Batails
[N
Addrass: ESTATE DEVELOPMENT WESRT NATER RIVER
WAL BERTON LANE ON WHERE
~ A W ABEI00 Effluant Type: MISC LANECGUS - ISTORIC OMNLYS
? DISCHARGES - SURFACE WATER Pssue ,ata 0370971965
Parput Number: S01403 Effective Date: 03-Sep-~1885
Parrait Version: 1 Revocation Date: 0’1,"97,’199‘1
253 POTWELL COPSE, ARUNDEL
CWALBERTON, ARUNDEL WEST
C}U ucxk‘/\
45 338 N
Prwor‘atsm: Da“ﬂ -
Address PCTWELL COPSE, ARUNDEL
ROAD, WALBERTOM, ARUNDEL WEST Recaiving Water INTO LAND
SUSSEX i15; PRE NRA LEGISLATION WHERE
o) T N AD6250 ant Typa SEWAGE DISCHARGES DATE < O1-SERRS {MISTORIC OMLY?
@A ' TGETH0 FINAL/TREATED EFFLUENT Pssue date: 16/06/1929
COMEBANY Effective Data: 18-Jun-1498%
Paermit Mumber: F02Z335 Revocation Date: 20/12/2012
FParroit Version: 1
Address: PERCIL IGH, FONTWE L ctar
Adre pE{JTEl TRDLLI !x PR Receiving Water: FRESHWATER RIVER
. L EEs e s Status: LAPSED UNDER SCHEDULE 23
e lient Type: SEWAGE DISCHAR . .
. . o 36170 KR ERVIRORMENT ACT 1895
& 451 NW e o EFA EDEFFLLIE . -
TGRS0 N . s date; 02/04719R%4
COME ’L\N\ e
" - Effective Date: 02-Apr-1884
Paraut Numiber: N i o q e et
R Revocation Date: 31/03/1997
Parmit \/euan. i

Report Reference: G5-6517304
Client Referenca WALTE8
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Database searched and no data found.

Database searched and no data found.

Records of COMAH & MIHHS sites within 500m of the study siter 9

Database searched and no data found.

The following NIRS List 2 records are reprasented as points on the Envirenmaental Permits, incidents and
Registers Map:

in Histance e cton NGH Details

{m}

wWater impact: Category 3 {Minor)
Land mpact: ¢ ary 4 (Mo impact
A npact: Catagory 4 (o impact)

NE

e
o

Crade Sewage

Water Impact: Category 3 {Minor)
Land Impact: Category 4 (No mpact)
Alr frmpact: Catagory 4 (N Impact)

Pollutant: Sewage Ma
Poilutant Description: Crude Sewage
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0

Database searched and no data found.

determined as contammated land under Section 78R of the Ernvironmaental Protection Act
a

R T T T
TR

£
=2

1990 are there within 500m of the study site
Database searched and no data found.

Records of sit

WALTEDS

Client Referencar
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Historic and Planned Waste Sites

EA/NRW Active Landfill
N EA/NRW Livensed Waste Site
Locat Authority/Historical Mapping

EA/MNRW Historic Landfit
Landfill Records

BGS /S Dok Survey Landfill

Site Guttine

i
&

TG Snanch Bufhees fmd

R S




o
S

4
i

o
;

@mm&iwm

R IS Ole
ST ARSI Y Naivaay
Sl LY I AR

Database searched and no data found.

s

The foiiowing iandff'
Waste Sites map

e represented as eithar points or golygons on the Landfill and

5

D Ristance Diraction
{rn}

Datails

3y, Fonbwell, Sussex

Site Refemuce \’VU 27 EO V‘: AQRT
Wastae Type lnert
Erwvirgnmantal Permitting Ragulations
{(Waste) Reference: -

Licence Surrender

Licence fssyer 27-Apr-1938
ad: 30-5ep-19%88
Licenca Holder Address:
Opearaior: -

Licence Holder Wyatt of Snatterton

Limited
First Recordad: 03-May-1988
ordad: 15-Jul-1988

aste

Site P@f»ren\e "’ﬂ/71’1(3 "\/L\HO”‘
W Typar inert

Epvironimental "‘-Dx mitting Reguiations
{\Waste) Reference: -

Licence Holder: Wyatt of S

155

Licence Surrenders d, ?O-Jcp 1981
Licence Molder Addrass
Opearator: -

First Recorded: 03-May-1988
Liast Recorded: 15-Jul-1988

Site Addrass Hooe Farm, Tyae Lane,

Walberton, Sussex

Naste Licencs: Yes

Site Reference, WD27/223
Wasis Type: Inert, Comarcial,

Housaho
Enwvironmanial Permitting Regulations

{Wasted Reference: -

Licence fssue: §-1an-1876
Licence Surrenderad:

Licance Molder Addrass: -
:Pc!'ﬂ or:

34 Rewrde
Lagt Recorded: 31-Dec-1860

Not
shown

Sussax
Waste Licenca: -
Site Refarencer WD
wasta Type: Inert
Epvirorimental Far mlft!ng Reguiations
{\Waste) Reference: -

DWwoodlands Farnm, Slindon,

Licanca fssue
Licence Surrenderad:
Licance Molder Addrass: -
Opearator: -
Licenca Holder: ~
First Recorded: -
Last Recorded: -

Report ‘a‘erenm GS-6517304
Client Referenca WALTE8
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Bistance . . . .
i . Direction NGR Details
(g
Site Address: Slindon, Siindon, Sussex i..z”ewc Issn : S
A t Licence: Yeg Licence Surranderad: 05-Sep-19287
Not Site Raf 58, WD27/191, Licence Holder Addrass: -
- 1132 MNE WE’-‘ 3734 Oiperator: -
shown .
ste Type: inert, Industrial
Environmantal Permitting Regulations
{Waste) Refarenge: -
Site Addrass; ML Farm, Mill Road,
Slindorn, Sussex I :
Not Naste Licenca: Yes Licence Holoer Address: ~
ot ~ ~- 5 S p
1158 NE Site Refera WED27/190 Dpaerator: -
showr o ! . ;
Waste Type: Inert Licence Holder: -
Epvironmental Permitting R’*zguiations First Recordad: 31-Dec-188%
{Wasta) Refarence Last Recordad: 21-Deac- 12385
Site Address: Eastargats Lane, . . PR
Licance issue: D-Jan-19786
Licence Surrendered

fastergate, Sussex

Waste Licen fas
Referance: 27-153, WDZ
Type: nert, Cormmercial,
Housshold
Environmantal Permittin
{Waste) Refarenge: -

7/00%

Jot
hot 1160 W
showr

4 Reguiations Last Recorded: 21-Dec-1963

Database searched and no data found.

Database searched and no data found.

Database searchad and no data found.

-6517304
L1688

Report Re
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Database searched and no data found.
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Ty . . % Current Industrial Sites Electricity Transmission Cables
i i Site Outline
— 250~ aarch Ruftars ( . L AT
x Search Buffers (m) @ Petrol & Fuel Sites == (338 Transmission Pipelines
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Records of potentially contaminative industrial sites within 250m of the study site: 2
Tha Tollowing records are reprasented as points on the Current Land Usas mag.
in DES::_SCQ Dire;-:ti-:z Company MGR Address Activity Category

1 3B NE ;;:Z?iz West Sussex, BN1S Flactrical Features ln*rai‘:;f;;s@ and
2 128 £ 1;:2?;; West Sussex, BN1S Flectrical Features ln*ra?‘z:fé::j and
$.3 Patrol angd Fust Sites

Records of petrol or fusl sites within 300m of the study site 1

The following petrol or fuel site records provided by Catalist are represented as poirts on the Current
Land Use map:

i Dis(?:;?ce Rirectis MNGR Company Address LPG Status
. o . ABEOGY e The Straet, \:\"au_‘;er‘r,on‘ ) )
2 435 SE NN OBSCLETE Arundal, West Sussax, Not Applicaile Ohsolere

[ugalyY
105890 BNGS OPG

This dataset identifies the high voliage elactricity transmission lines running between ganerating gower
plarts and electricity substations. The dataset does not snci.ude the electricity distribution netwaork
{srmaller, lower voltage cables distributing powsr from substations 1o the local user network)., This
information has been extracted from databases held oy Natioral Grid and is provided for information only
with no guaranies a5 to s completenass or accuragy. \iaﬁonal Grid do not offer any warranty as 1o the
accuracy of the available data and are excluded from any liability Tor any such inaccuracies or errers,

Remrdﬁ i Matipnal Grid high voltage underground elactricity transmission cables within 500m of the

Ty site: o
Database searched and no data found.

Report Reference: G5-6517304
Client Referenca WALTE8
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This dataset identifies high-pressure, large diarmeter gipelines which carry gas betwesn gas terminals,
torage facilitiss, The dataset does not include the Local Transmission

vower stations, comprassers and ¢
: £ )
s and businesses. This information has been extracted

Systern (LTS} which supplies gas directly into
frorm databases held by National Grid and is provided for inforrmation only with no guarantse as to iis

cornpleteness or acguracy, Mational Grid do not offer any warranty as to the acouragy of the available
£S5 OF @Irors.

data and are excluded from any lability for any such inaccurac

Records of National Grid high pressure gas transmission pipslinss within Z300m of the study site: 5

Database searched and no data found.

Phs



Database searched and no data found.

The database has besn searched on site, including a 50m buffer,

e
%,

Groundsure

CeTaTiN B

The database has heen ssarched on site, including a 50m buffer,

Lex Code Degcription

Rock Type

RIVER TERRACE Dt
{LUNDIFFERED

RTDU-XS20

SAND, SHT AND CLAY

REDT-HSY RAISED BEACH DERPOSITS, 1

SAND AMD GRAVEL

HEAD-AVSZC HEAD

GRAVEL, SAMND, SH T AND CLAY

The database has been szarched on site, including a S0m buffer,

Lex Code Degoription

Rock Type

LMBE-XCZS LAMBETH GRGUF

CLAY, SILT AND SAND

LC-HCEZS LONDON CLAY FORMATION

CLAY, SILT AND SAND

{Derived from the BGS 1:50,000 Digitad Genlogical Map of Great Britain)

N

Report Refarence: G5-6517304
Client Referenca; WALTEB
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@ Principal Aquifer

Secondary (A} Aquifer - Permeable Layers

Secondary (B) Aquifer - Lower Permeability Layers

1
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.

Source Protection Zone 4 - Zone of Special Interest

i Potable Water Abstraction Licence
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Records of strata classification within the superficial geology at of in proximity to the property Yes

From 1 April 2818, the Envirorwnent Agency/Natural Resources Wales's Groundwater Protection Policy
has besn using aquifar designations consistant with the Watar Frarrework Directive, For further details on
the dasignation and interpretation of this information, please refer to the Groundsure Erwviro Insight User
Guide,

Tha following aquifer records are shown on the Aguifer within Superficial Geology Map (Sa):

ey l};s;"a;‘r::c Direction Cesignation Deseriplion

Parrreable layers capable of supporting water supplies at a logal rat

1 0 On Site Secondary A tegic scals, and in some cases forming an imporiant source of pase flow to rivers,
These are generally aquifars formarty classifiad az minor aguifers

Records of strata classification within the bedrock geology at or in proximity to the property Yes

From 1 April 2878, the Environment Agency/Natural Resources Wales's Groundhwater Protection Policy
has been using aqguifer designations consistent with the Water Frameawork Directive, For further details on
the dasignation and interpretation of this information, please refer to the Groundsure Envire Insight User
Guide.

The following aquifer records are shown on the Aguifer within Bedrock Geclngy Map {Eb):

Bistanc

i . Direction Dasignation Description
2{m}
Parmeable layers capable of supporting water supplies at a tocal ravhs
3 G On Site Secondary A strafegic s¢a i i some cases farming an mportant seurce of base flow to rivers,

e generaily aquifers formerily classified as minor aguifers

klavers or drift deposits with low permesbility that have negligible
significance for water supply or river base flow

G O Site Unproductive
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Groundwater Abstraction Licences within 2000m of the study sit

S records are represen

sology Map {ob):

The following Abstraction Licencas
within Badrock Ge

@mm&iwm

Idantified

ried as points, lines and regions an the Agquifer

i PBRNGE o cction NGR Details
{rm}
E\o O// 1/ 42 1
pray ivigation - Dnabt Criginal A,vphmua ory Mo~
5 533 " ho'n F'ob ior L:rounfiv‘_%tcirh O;sgmal tars Da 171378
EHDC NURSERIES, i
TON {
E/utu fv P‘n‘m* Version Sta itﬂma 2032008
ame! Fuente Vargion End Date:
istorical Annual Volume (R
1,’5422 12 Max Daily Volume ()
( H CATIO
et 496840 S :;m;{ A
show 245 PE 4 5’/ 195 .
5
Version Start Date: 10/06/2009
Name Wyatt & Son Version End Date
. o Annual Yolume (m
=t A"T'Vc v Voluime {n
Licence Mot 10/41/542209 Max Daity Volume
[Ty Cyizies . Criginal Aj
¢ 436740 RTay ’”‘9“"?‘” - Direct Original St
show 375 S 105160 outhern Region Groundwates =
n E L ANE- P»« RMHAM
Version Start Data LB’OH/)O“:?.
Vargion End Date:
Annual Voiurne (m®) 42,000
Max Daty Volume ( 3
Not y mgatm 1 - Birect .D‘r’aginai Applicario ' -
how 1431 s n Groundwater Original Start Date: 10/10/2005
n WALBERTON NURSERIES Expiry Dags: 31/03/2018
WALBERT s No:
Dat Soint Version Start Date; 17/04/20144
Mame: Waiberton Mursery LLF Version End Date
Status: Historical al Volume () 42
Licence No: 277194 Max Daily Volume {n
B Detaiisr Soray frigation - Direct Criginal Application No:-
show 14734 s f)nﬁe-:‘r. Source ..O_L_,mhern_y_ 8 Grotmfﬂwatr\f Original Start Da'u
n Foint: POINT A AT WALBERTON NURSERIES, Expiry Dave 0170472
WALBERTON fssue Nos 100
Data Tyne Pomnt Version Start Date: G2/04/19592
Name: D Tristram T/a Watherton Nurgeri Vargion End Date:
= LAChive Annual Volwrne {m
Licence WNoo 27/1944/R0 Max Dady Voiume ('
Not aits: Spray ;r:gauﬂ‘«Dsre;t Original A :;,i Carior
show 1431 o J thern Region Groundwater Ungxml Y
n AT WALBER ﬂ'\ MURSERIES Expiry D“M ?1 ’U;z/\
’v VALBERT s No:
Data Type: Point Varsion Start Date: 01/04/2018
Mame: Waiberton Mursery LLF Version End Date
Report Refe nre GS-6517304
VWALTEE
34

Client Ra*ere



Ristance

i Direction

{rm}

MGR

Details

Mo
PN

shiow 1531

454807
106492

S T ACTive
Licenca No: 10/41/542108
Details: Potabls Water Supply - Diract
Direct Source: Southern Region Groundwater
Point: POINT A EASTERGATE PUMPENG
STATION
Data Tyne Pomnt
Name Ports Ynuth Water Ltd

Ha/ Duz.y »’wnr@ (m ¥
Criginal A,vpm tion d

Original & 51,’03;’1 374

Version Start f,,ta L“l," /2018
Vergion End Date:

Not
show

o

1538

484800

DELNN
106500

Status Histo
Licence Not 10/41/542108
Porable Wate Supply - Direct
Sout he 11 Region G;oundwctcr

Arnnual Volurne (m™ 10,357
Max Diaity Volume (m); 4
Original ;3\:‘;:{"'&"3";\ Not-
Original WJr* Date: 31/03/1874

=
A2
=

4

5
Ol
Varsion Start Date 10/06/200%
Version End Date:
T ACTive Annuzl Volume (m): 4,546
E\o 1074174712008 Max Daily Volurpe (n* } &1
Mo Details: Hortioultural Watering Criginal Applica ol
<r;(; ) 155 o 437610 Direct Source: Southern Region Groundwater Criginal Start Dare:
SNOwW 320 LU R - P - AN - [
n - G4AGT0 Foirt: TODHURST BARN, YAPTON LANE, ;
WALBERTON {
Data Tyne Pomnt Version Start Date: 24/01/2014
Name: \ucuhertan. Nurgery LLP Vargion End Date:
7
.ArSnUc-E \/oL, ne «m“ 100,000
fR42208
Not o ) AOETAG aie Spray i muutxof - Direct
show 1558 5 (a5 Southern Hegion Groundwatser
(S DAY - . . - .\ -
1 ’ Point: POENT A, LAKE LANE BARNMAM
Data Tyne Pomnt ., ; .
Marne: Eric Wall Holdings Lrd version Start Date, 10/06/2009
k Version End Date:
Criginal Applicatio
Y o ‘-;w:;ragdmn«Dsrect Lrignat App
427110 T - Original btar-’ Dat
show 1634 S 104580 Direct Sourcs: Southers Region Groundwater =
ARRD RO
n Point POINT B, L AKE LANE,RARNHAM K
3 2 oint o ) X
Narme: £ri r\, Al Holdings Lic Version :>‘r &tﬂmﬂ O/ 2009
ame: Y Gngs L Version End Date:
Status: Active Annual Volurne (m®): 13,638
siatus, Allive v ity Sesitine fred) 577
Licercs No: 10/41/542210 Mo\ Daity ,)’C‘t‘,me b
) L . riginal Applicatio
Not . Detalis: :;J'j‘/-rrsqa‘txo-’a- Ciract TG Applica
- . 486517 '
show 1687 N ORON! 1 Groundwater
0305 . i ot ves .
[al )”\] Mrﬂ \JMS FA.RE“:,':.L WNDON fssue Mo 1
Data Tyoe: Point o SUE RO AV, s
Name: Sercombe Version Start Dater 16/04/2010
e EERE Version Bnd Date:
.8 Surtacs Watar Abstraction Uosnces

Surface Water Abstraction Licences within Z000m of the study site

he following Surface Water Abstraction Licences records are represented as points, lines and regions on
the Aguifer within Badrock Geology Map {(8b):

D DERCE pirecion  NGR Dretalts

Mot 1820 5E 497700
shown 104700

Annual Volume im®): 26,000
Max Daily Valume (v} 244

Report Refe nre GS-6517304
Client Ra*ere WALTEDS
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D DERCE pirecion  NGR Dretalts

Detalls: Spray hrigation - Spray frrigation
Definition Order
Direct Souree: Southern Region Surface Waters
Point: TODRHURST RIFE AT STAR NURBERIES,
BARMHAM
Dats Type: Point
Name: Fleurie Nursery Limited

Application No: -
Original & art Do "-1"02,’19‘93

Status: Historizal
i rrhnco No 10741,

2002
S - Direct
Saurce: Seuthern Region Surface ‘:":\t°r¢
TODHURST RIFEAT YAPT!’\N LANE,
WALBERTON
DataType: Line
Name: Fresh Acras Nurseries Ld

Mot 4937 457730 Direc
shown 104580 Poinit:

X
(%2}
m

E;sa N .1(50.
Varsion Start Date: 29/056/1978
Version End Date:

ences within 2000m of the

Potaibie Water Abstraction Lic

study site

The following Potable Water Abstraction Lic

the SPY and Potable Water Abstraction Licences ap {6o):

identified

aces records ars reprasendad as points, lines and regions on

Distane ., . .
o e fvih Direction NGR Details
Artive e (M 10,357,800
11/542108 iume () ‘1,’}00
Details: Potable v»’dte Supply - Dire A ;,Uca don Not
Mot 4534 W 484807 Direct Soures: Southaern Region Groundwatsr < 31/03/1974
23 v pp . .. . - - 5
shown ’ Q6447 Fowt: POINT A GATE PUMPING gy
STATION issue Nigr 103
Data Type: Point Version Start Date:
Narne: Portemouth Water Ltd Version End Date:
Status: Historical 0,357,800
Licer ior 10/41/542408 41,00C
Details: Potable Water Supply - Direct Criginal Ag phqta or Nl -
Not 1538 Ny 434800 Direct Source: ;ou*ho*n P nm Groun’iu\ ,Atnr Original Start Dat
DGO v NP . .
shown 158500 Point: POINT A Expiry L ater -

Data Typa: Fomnt
Name: Portsmouth Water Lid

issue Noy 102
Vergion Start Date:
Vergion End Date:

Source Protection :

Zones within 580m of the study site

Database searchad and no data found.

None identified

Ref
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Source Protection Zones within the Jonfined Aquifer within 500m of the study site ldentified

Historically, Source Protection Zone maps have been focusad on regulation of activities which occcur at or
near the ground surface, such as prevention of point scurcs pollution and bacterial contamination of
waier supplies. Sources in confined aqu ars were often considared ‘fo be protected from these surface
pressures due to the presence of alow parmeability confining layer {s.q. glacial till, dlay). The incraass
interest in subswrface activities such as enshore oil and gas expiorat or‘ ground source heating and
cooling requires protection zones for confined sourges to bernarked on SPZ maps where this has not

alrezady been done,

Tha Tollowing Source Pretection Zones records are represantad on the 5P within Confined Aguifer and
Potable Water Abstraction Map{&d):

i3 Distance Direction Type Degoription

392 W 2¢ Giuter catchment within confined aguifer

Enviroriment Agency/MNatural Rescurces Wales information on groundwater vulneraizility and soil

lzaching potential within 500m of the study site ldentified
s
. i::;me Diraction Clagsification Soil Vidnerability Category Description
5 On Site Minor Aquifer/intermadiate Leaching 1 Soils which can gossibly transmit a
) Potential ' witde range of poilutants,

Soits which readily transmit Liguid
irges hecausea they are shallow

Minor Aquifer/High Leaching

8] O Site N ; 1
Potential usceptible to rapid flow dire ti\,
torock, gravel or groundwater
Joil; irs which poilutants are untikely
) . . netrate the soil layer because
- Minor Aquifer/Low Leaching ~
33 N . - L eivhaer watar moevarmant is largely
Potential e
horizental, or they have the ability to
attenuate diffuse poilutants,
ang N Minor Aguifer/intermediate Leaching ‘1 Soils which can pessibly transmit a
V4 SRR - . H
Potential wide range of poilutants,

Environmant Agency/Matural Resources Wales information on river quality within 1500m of the study
site None identif

Database searched and no data found.

Ref
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Database searched and no data found.

TN ™Y § o AT TG & R TA T \\‘ & N
& C SN e cmee M ameRdan Wiatar Matisas
D FU STATIANIEE HDUTVEY MIaSTariviald yraigy INSTWOrR

Ordnances Survey MasterMap Water Network entries within 500m of the study site

This watercourse information s provided by Crdnance Survey MasterMap Watar Network, The data
provides a detailed centre line following the curve c‘r the waterway precisely, so all distances providad in
the report should be understood as measuraments o the centreline rather than a measurement to the
nearast pm t af the wa ercourse, Underground watercourses ars inr’orred frorm entry and exit points so
caution is advised in using these 1o indicals pradiss locations of underground watercoursas when planning
site srwestsga' ; and developme;-nt.

The following Ordnance Survey MasterMap Watar Metwork records are represented on the Hydralogy
Map {Ba)

Distancs/

. . Name Type of Watsrcourse Additionsl Details
Direction

Catchmeant Areas Wast Straams
Relationship to Ground Level Cn ground surface

- iriland river not influenced ) . . .
. L. R Permanance: Watercourse containg water vear reund (i normat
o Alternative Name: - by norral tidal action, DN -
On Site - conditions}

Average Width in Watarcourse Section () Not Frovidaed

Catchmant Area: West Straams
Relationship to Ground Level No

T provided

friland rivar not influanced

2 Parrnanence: Watercourse containg water vear round (in normal
Alterpative Name: - hy nornal tidal action. o
conditions)
Average Width i Watercourse Section {(m): Mot Provided
Catchiment Area: Wast Streams
G . . Redationship to Ground Level On ground surface
e - intand river not influenced . X i " "
12 Permanence: Watercourse containsg water year round (n normal

Alvernative Mame: - by normal vidal action. .
conditians)

Average Width in Watercourse Section {m) Not Provided

—
Lad

Catchment Area; Wast Streams

G N . Falationship to Ground Lavel Not provided
- infand river net influenced I U )
Permanance; Watercourse contains water vear round {in norma

Altarnative Name: - by nonmal tidal action. o
conditions)

Average Width in Watercourse Saection (m): Not Provided

lu

Catchrnant Area West Straams

. . Relationship to Ground Level: On ground surface
- rifand rivar not influenced

3 ) . Parmanance: Wateroourse containg water vear round {in normal
. Altarpative Name: - by normal tidal action, T ? ¢ !
S conditions)
Average Width i Watercourse Section {(m): Not Provided
Catchment Arear Wast ‘traama
2 o . Relationship to Ground Level On ground surface
) - intand river not influenced " .
4 L . FParrnanencé Watercourse containg water year round (i normal
- Alternative Name: - by niormal tidal action.
E conditions)
Avergge Width in Warercourse Section {m): Not Provided
Catchment Area; Wast Streams
3 . . Relationship to Ground Level On ground surface
; - intand river not influenced ) :
14 e . N Farmanence: Watercourse containg water year round {in normal
. alternative Name: - by normal &
£ conditions)
Average Width in Watercourse Saction (im): Not Provided
15 3 - intand river not influenced  Catchmant Arear West Streams
Alternative Name: - by niormal tidal action. Relationship to Ground Level Cn ground surface
£ Permanance: Watercourse contams water year round (in normat

Report Refarence: G5-6517304
Client Referenca WALTE8
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Distancs/

. . Name
Birection

Type of Watlercourse

Additionsl Details

conditions)
Avarage Width in Watarcourse Section (m): Not Provided

(%

21

Altarnative Name:

(93]

rifand rivar not influenced
by norrmal Sidal action.

Catchrnant Area; Wey
Relationship to Groun Y
Permanance: Watercourse contams wate
conditions)

Average Width in Watarcourse Section () Not Frovidaed

vear reund (in normal

16

21

Alternative Name

intand river not influenced
by normal tidal action.

Catchmant Area: Weast Straams
Relationship to Ground Level Underground
Permanence: Watercourse containg water year round (i nory
conditions)

Average Width i Watercourse Section {(m): Mot Provided

- Alvermative Mame:
)

intand river not influenced
by normal vidal action.

Catchment Area: Wast Streams

Relationghip 1o Ground Lavel Underground

Parmanence: Watercourse containg water year round (in normal
conditions)

Average Width in Watercourse Section () Not Provided

3

Altarnative Name:

inland river not influenced
by norrpal tidal action.

Catchment Area: Wast Streams

Falationship to Ground Level Uinderground

Permanance: Watercourse contams water year round (in normat
conditions}

Avarage Width in Watercourse Section (ml: Not Provided

(98]
[y

Altarnative Na:

)

Lake, loch or resanvoir.

Catchmant Area; West Stras
Relationship to Ground Level:
Permanance: Watarcourse containg wat
conditions)
Average Width i Watercourse Section () 14.0

Gy ground surface
vear round (in

-
[2a)

Alternative Name:

Lake, loch or resarvair,

Catchment Area: Weast Streams

Relationship to Ground Lavel On ground surface

FParrnanencé Watercourse containg water year round (i normal
conditions)

Average Width in Watercourse Section (m) 14.0

Alternative Name: -

intand river not influenced
by normal tidal action.

Catchment Area; Wast Streams

Felationship to Ground Level On ground surface

Formanence: Watercourse contains water year round {in normal
conditions)

Avarage Width in Watercourse Section () Not Provided

18

o
i

Altarnative Name:

(93]

iriland river not influenced
by norrmal Sidal action.

Catchmeant Areas Wast Straams

Relationship to Ground Level Cn ground surface

Permanance: Wateroourse containg water vear round (in normat
conditions)

Average Width in Watarcourse Section () Not Frovidaed

2]
L

Alternative Name

intand river not influenced
by normal tidal action.

Catchmant Area: West Streams
Relationship to Ground Level On ground surface

Parrpanence: Watercourse contains water year round {in nory

S conditions)
Average Width i Watercourse Section {(m): Mot Provided
Catchiment Area: Wast Streams
83 . . Redationship to Ground Level On ground surface
- - intand river not influenced . T . .
20 Alrernative Name: b roremal vical action Faermanence: Watercourse containg water year round (i normal
- Aluatiia Boadarng - ! AL atuon., s
3 = 7 conditions)

Average Width in Watercourse Section {m) Not Provided

100

Altarnative Name:

inland river not influenced
by nonmal tidal action.

Catchment Area; Wast Streams

Falationship to Ground Level Not provided

Permanance: Watercourse contains water year round (in normal
conditions}

Avarage Width in Watercourse Section (ml: Not Provided

"

100

Altarnative Na:

rifand rivar not influenced
by normal tidal action.

Catchrnant Area; West Straams

Relationship to Ground Level Cn ground surface
Parmanence: Wateroourse containg water vear round {
conditions)
Average Width i Watercourse Section {(m): Not Provided
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Distancs/

. . Name
Birection

Type of Watlercourse

Additionsl Details

1030

Altarnative Name:

N

river not influenced
Laction

triland
by norrnal tida

Catchment Area: West Streams
Relationship to Ground Level Not
Permanance: Watercoursa cantaw
‘oridi‘tionf‘)
Avarage W

srovided
:water year round (in normal

figith i Watercourse Section {(m: Not Provided

100

Catchroent Area: West Straams
Relationship to Ground Level On ground surface

- iland river not influenced 777 - ) . T e
27 - . . Parrpanence; Watercourse containg water year round (in normal
: Alterpative Name: - hy nornal tidal action. R
N conditions)
Average Width i Watercourse Section {(m): Mot Provided
Catchiment Area: Wast Streams
119 . i Redationship to Ground Level On ground surface
. - inland river not influenced i .
12 A . Permanence: Watercourse contains water year round (i nony
Alvernative Mame: - by normal vidal action.

conditions)

Average Width in W

atercourse Section (m) 2.1

Altarnative Name:

inland river not influenced
by norrpal tidal action.

Catchment Area: Wast Strea
Falationship to Ground Lavel On ground surface

Permaneance: Watercourse tains water year round (in normat
conditions}
Avarage Width in Watercourse Section (m): 2.1

Altarnative Namae: -

)

rifand rivar not influenced
by normal tidal action,

Catchrnant Area; West Straams
Relationship to Ground Level Cn ground surface
Permanance: Wateroourse containg water year round (i
conditions)

Average Width i Waterco

e Section (M) Not Provided

131

Alternative Na

ame:

intand river not influenced
hy niormal tidal action,

afrhn“ “nt Arm Weast Straams

con iatmz:~
Avergge Width in Wartercourse Section (m)

ot Provided

Alternative Name: -

intand river not influenced
by normal tidal action.

Catchment Area; Wast Streams

Relationghip 1o Ground Lavel On ground surface

Formanence: Watercourse contains water year round {in normal
onditions)

Average Width in Watercourse Section () Not Provided

Altarnative Name:

river not influenced
Laction

triland
by norrnal tida

Catchmeant Areas Wast Straams
Relationshup to Ground Laevel Cn ground surface

Permanance: Watercourse contams water year round (in normat
conditions}

Avarage Width in Watarcourse Seg

)

ion {mi: Not Provided

Alternative Name

intand rivar not influenced
by normal tidal action.

Catchimant Area: West Straams
Relationship to Ground Level On ground surface
Parmanance: Wateroourse containg water vear round {in normal
conditions)
Average Width i Watercourse Section {(m): Mot Provided

Alvernative Mamae:

intand river not influenced
by normal vidal action.

Catchment Area: Weast Streams
Redationship to Ground Level On ground surface
Permanence: Waterceurse containg water year round {(in nory
conditions)

Average Width in Wa

arcourse Section () Not Provided

184

Altarnative Name:

intand river not influenced
by nonmal tidal action.

Catchment Area; Wast Streams
Felationship to Ground Level On ground

surface

Permanance; Watercourse contains water year round (in normat
conditions}
Avarage Width in Watercourse Section () Not Provided

184

Altarnative Namae: -

rifand rivar not influenced
by normal tidal action,

Catchrnant Area; West Straams

Relationship to Ground Level Cn ground surface
Permanance: Wateroourse containg water year round (i
conditionf)
Avarage W

Eth i Wiatercourse Saction {m): Not Provided

o4

Altarnative Name:

intand river not influenced
by nonmal tidal action.

Catchmant Area: West Streams
Relationship to Ground Lavel On ground surface

Report Re

517304
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Distancs/

. . Name
Birection

Type of Watlercourse

Additionsl Details

Permanance: Watercourse containg water year round (in normal
conditions)
Avarage Width in Watarcourse Section (m): Not Provided

184

rifand rivar not influenced

Catchrnant Area; West Straams
Relationship to Ground Level: On ground surface

28 . . Permanance: Watercourse containg water vear reund (i normat
, Altarpative Name: - by normal tidal action, L -
N conditions)
Average Width i Watercourse Section {(m): Not Provided
Lake, ioch o raservoir, Catchmant Area: Weast Straams
186 Relationship to Ground Lavel On ground surface
12 . Ferrnanence: Watercourse containg water year round (i
. Alternative Name: - ’
M conditions)

Avergge Width in Watercourse Section (m) 4.3

Alternative Name: -

Lake, loch or reservolr,

Catchment Area; Wast Strea

Relationghip 1o Ground Lavel On ground surface

Formanence: Watercourse contains water year round {in normal
onditions)

Average Width in W

ion () 4.3

arcourse 5o

Altarnative Name:

intand river not influenced
by norrmal Sidal action.

Catchmant Area; Weast Straams

Relationshup to Ground Laevel Cn ground surface
Permanance: Watercourse contams water year round (in
conditions)

Avarage Width in Watercourse Section (ml: Not Provided

ormal

185

Alternative Name

irland river not influenced
by normal tidal action.

Catchimant Area: West Straams
Relationship to Ground Level On ground surface
Parmanence: Wateroourse containg water vear reund (i
conditions)

Average Width i Watercourse Section (m):

fialeigsat-H

ot Provided

Alvernative Mamae:

intand river not influenced
by normal vidal action.

Redationship to Ground Level On ground surface
Permanence: Waterceurse containg water year round (i
confﬁtiﬂnd

Average Width in Watercourse Section {m) Not Provided

Catchment Area: Wast Streams
o)
W

189

Altarnative Name:

intand river not influenced
by nonmal tidal action.

Catchment Area; Wast Streams

Felationship 1o Ground Lavel On ground surface

Permanance: Watercourse contains water year round (in normal
conditions)

Avarage Width in Watarcourse Section (m): Not Provided

195

Altarnative Namae: -

)

rifand rivar not influenced
by normal tidal action,

Catchrnant Area; West Straams
Relationship to Ground Level: Not provided
Permanance: Watercourse contams wat
conditions)

Average Width in Watarcourse Section () Not Frovidaed

year rournd (in normal

199

Alternative Name:

intand river not influenced
hy niormal tidal action,

Catchmant Area: Weast Straams
Relationship to Ground Lavel M
Parrnanance: Watercourse con
conditions)

Avergge Width in Wartercourse Section (m) b

ot providad
s water vear round {

ot Provided

. Alternative Name: -

Lake, Loch oF reservolr,

Catchiment Area: Wast Streams

Relationghip 1o Ground Lavel On ground surface
Formanence: Watercourse contains water year round {in normal
conditions)
Average Width in W

oy (i) 2.4

204

Lake, ioch or reservoir,

Catchmeant Areas Wast Straams
Falationship to Ground Lavel On ground surface

23 e £ s Permanence: Watercourse contamns water year round (in normat
) Altarnative Naime: - o N
N conditions}
Average Width in Watercourse Section (m): 2.4
23 206 - Lake, loch or resanvoir, Catchimant Area: West Straams
alternative Name: - Relationship to Ground Level On ground surface
N Parmanence: Wateroourse containg water vear reund (i
conditions)
Report Refarence: G5-6517304
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Type of Watlercourse

Additionsl Details

Average Width in Watercourse Saction (im) 4.1

206

Altarnative Name:

Lake, ioch or reservoir,

Catchmeant Areas Wast Straams
Relationship to Ground Level Cn ground surface

Permanance: Watercourse contamns ar year round {in normat
conditions}

Avarage Width in Watarcourse S

208

Alternative Name

Lake, loch or resanvoir.

Catchimant Area: West Straams
Relationship to Ground Level On ground surface
Parmansnca: Wataroours atasing water vear round (in normal

N conditions)
Average Width in Watercourse Section (m) 10.0
Lake, loch or resarvair, Catchment Area: Wast Streams
208 Redationship to Ground Level On ground surface
35 :'ai'-'crnativu Marne: - FParmanence: Waterco contains water year round (i
2 A =R conditions)
Average Width in Watercourse Section (m) 10.0
Catchment Area; Wast Streams
258 Felationship to Ground Lev 0 ground surface

Altarnative Name:

intand river not influenced
by nonmal tidal action.

Permanance: Watercourse o
conditions}
Avarage Width in Watercourse Section () Not Provided

5 water year round (in normal

i
(9]

Altarnative Namae: -

rifand rivar not influenced
by normal tidal action,

Catchrnant Area; West Straams

Relationship to Ground Level: On ground surface

Permanance: Wateroourse containg water vear round (in normat
conditionf)

Average Width in Watarcourse Section () Not Frovidaed

Catchmant Area: West Straams

277 inland river not influsnced Relationship to Ground Level: On ground surface
26 “,i ernative Mam r? ar:; .7“? ,‘(’.‘;L 'rir"ﬁjc‘* Permanance: Watercourse containg water year round (i norma
- ALY iative HEM Y NIOVIMaL Tigal actnion. . |
g ’ conditions)
Avergge Width in Warercourse Section {m): Not Provided
Catchiment Area: Wast Streams
277 . . Relationship to Ground Level On ground surface
Nt - and river not influences N .
W ) . tland river not mﬂ.um d Farmanence: Watercourse containg water year round {in normal
shown . alternative Name: - by normal tidal action. conditions)
] [ CHLIONS)
Average Width in Watercourse Section () Not Provided
Catchmeant Areas Wast Straams
281 . . Falationship to Ground Level On ground surface
intand river net influenced
27 ‘\ N . and i "';‘n,\"m .u.me‘ Parmanance: Watercourse contams water vear round {in normat
Altarnative Name: - by norrpal tidal action. RO :
E ; enditions)
2 I ~NiFie o
Average Width in Watercourse Saection (m): Not Provided
Catchimant Area: West Straams
281 . Relationship to Ground Level On ground surface
o o 1 e
i . . fnland rive “."t nfluenced Permanence: Wateroou ataing water vear reund (in normal
shown Alternative Namer - by normal tidal action, canditions)
) OV s,
Average Width i Water sion () Not Provided
Catchment Area: Weast Streams
282 iland river not infliencad Redationship to Ground Level On ground surface
28 B . RLANG AvEr NOUINTLEATEE o nanence: Watercourse contains water year round (in nonmal
© Alvernative Mame: - by normal vidal action. conditions)
Average Width in Watercourse Section {m) Not Provided
Catchment Area; Wast Streams
S0 - )
282 . . Felationship to Ground L 0 ground surface
ot intand river not influenced “ " g N

Altarnative Name:

by nonmal tidal action.

Permanance: Watercourse ¢
conditions)
Avarage Width in Watercourse Section () Not Provided

5 water year round (in normal

NE

Altarnative Name:

iriland river not influenced
by norral tidal action

Catchrnant Area West Straams

Relationshup to Ground Laevel Cn ground surface

Permanance: Wateroourse containg water vear round (in normat
conditionf)

Average Width in Watarcourse Section () Not Frovidaed

Report Re
Client Refa

-6517304
L1688
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Birection

Type of Watlercourse

Additionsl Details

288

NE Altarnative Name: -

river not influenced
Laction

triland
by norrnal tida

Catchment Area: West Streams

Relationship to Ground Level Cn ground surface

Permanance: Watercourse contams water year round (in normat
‘oridi‘tionf‘)
Avarage W

)

figith i Watercourse Section {(m: Not Provided

208

Catchroent Area: West Straams
Relationship to Ground Level On ground surface

inland river not influenced 7 ; . a4 :
30 - . ) . Parrpanence; Watercourse containg water year round (in normal
. Alternative Name: - by normal tidal action. NN
N conditions)
Average Width i Watercourse Section (m): 2.9
Catchiment Area: Wast Streams
- 3058 . e Redationship to Ground Level On ground surface
Pot - inland river not influenced .
A . . . Farmanegnca: Watercourse containg walér year round (0 no
shown | Alvernative Mame: - by normal vidal action. .
N conditions)

Average Width in Watercourse Section m), 2.9

326

Altarnative Name:

inland river not influenced
by norrpal tidal action.

Catchment Area: Wast Strea
Falationship to Ground Lavel On ground surface

Permaneance: Watercourse tains water year round (in n
conditions}
Avarage Width in Watercourse Section (m): 3.8

3:i6

frifand river rm‘t influenced

Catchrnant Area; West Straams
Relationship

o Ground Level: On ground surface

32 ) . " . Permanance: Wateroourse containg water year round (i
, Altarpative Name: - by normal tidal action, PR = -
N conditions}
Average Width i Watercourse Section () 5.1
Catchmant Area: West Straams
N 226 o . Relationship to Ground Level On ground surface
ot - intand river not influenced
. . FParrnanence Watercourse containg water year round (i
shown Alternative Name: - by normal tidal action,
M conditions)
Avergge Width in Warercourse Section (m) 3.6
Catchment Area; Wast Streams
326 . . Relationghip 1o Ground Lavel On ground surface
Wot 7 - fland river not influenced “ P ¢ > N .
e . i R Farmanence: Watercourse containg water year round {in normal
shown alternative Name: - by normal tidal action.
onditions)
Average Width in Watercourse Saction {im) 5.1
Catchmeant Areas Wast Straams
350 . . Relationship to Ground Level Cn ground surface
. - irland river not influenced A . .
33 . K . Permanance: Watercourse contams water vear round (in normat
, Alternative Name: - by normal tidal action RO :
N - conditions}
Average Width in Watercourse Saection (m): Not Provided
Catchimant Area: West Straams
350 Relationship to Ground Level: On ground surface
iot : infand rivar not influenced iR ) 4
. . Parmanance: Wateroourse containg water vear round {in norma