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Frontier Estata
LORAZOGA
Yapton Road, Middieton-gr-Sea

SUR Ref No: 402 08594.050008
Moy 2019

This document has been prepared by SLR Consulting Limited with reasonable skill, care and diligence, and taking account of the
manpower, timescales and resources devoted to it by agreement with Frontier Estates Ltd (the Client) as part or all of the services it has
been appointed by the Client to carry out. It is subject to the terms and conditions of that appointment.

SLR shall not be liable for the use of or reliance on any information, advice, recommendations and opinions in this document for any
purpose by any person other than the Client. Reliance may be granted to a third party only in the event that SLR and the third party
have executed a reliance agreement or collateral warranty.

Information reported herein may be based on the interpretation of public domain data collected by SLR, and/or information supplied
by the Client and/or its other advisors and associates. These data have been accepted in good faith as being accurate and valid.

The copyright and intellectual property in all drawings, reports, specifications, bills of quantities, calculations and other information set
out in this report remain vested in SLR unless the terms of appointment state otherwise.

This document may contain information of a specialised and/or highly technical nature and the Client is advised to seek clarification on
any elements which may be unclear to it.

Information, advice, recommendations and opinions in this document should only be relied upon in the context of the whole document
and any documents referenced explicitly herein and should then only be used within the context of the appointment.
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In February 2019, SLR Consulting Limited (SLR) was appointed by Frontier Estates Limited (the Client)
to provide consultancy services to support a planning application for the construction of a care home
with associated car parking and soft landscaping at the Former Yapton Road Poultry Farm, Yapton
Road, Middleton-on-Sea, West Sussex, PO22 6DY (the site).

A site location plan is provided in Drawing 1, while the current layout is illustrated in Drawing 2.

Building upon SLR’s Preliminary Land Quality Risk Assessment (PLQRA) dated May 2019, SLR has
carried out a ground investigation and this report provides the factual results alongside an assessment
of the land quality risks and consideration of the ground conditions in the form of an outline
geotechnical assessment.

The report has been completed by SLR Consulting’s Land Quality and Remediation team based at
Treenwood House, Rowden Lane, Bradford on Avon, Wiltshire, BA15 2AU (Tel: 01225 309400).
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A planning application will be made for Frontier Estates Limited and will seek to demolish the existing
buildings and redevelop the site into a care home, which will comprise:

s en-suite bedrooms, along with internal communal and operational areas;
8 Car parking and cycle storage, and
s Managed landscaped gardens.

Indicative site layout plans are provided in Appendix 01.

]

SLR’s PLQRA report presented basic site information and detailed desk study information. The
information therein was used to develop a preliminary conceptual model of potential risks to human
and environmental receptors. The conceptual model examined the potential for contaminant-
pathway-receptor linkages. The risks associated with the potential linkages were discussed and SLR
recommended an intrusive investigation to provide the scheme’s environmental consultant and
(foundation) designers with information regarding the chemistry of the Made Ground and outline
geotechnical properties.

This report presents the findings of the voluntary ground investigation. The information obtained has
been used to further develop the conceptual model, and to provide information about foundation
options. The risks associated with the potential linkages are discussed as is the need for further
assessment.

Overall, this “precautionary” approach is designed to give confidence to future residents, those
lending to Frontier and the local authority that the development site, in the words of the National
Planning Policy Framework 2019, is:

..suitable for its new use taking account of ground conditions and land instability,
including from natural hazards or former activities such as mining, pollution arising from
previous uses and any proposals for mitigation including land remediation or impacts on
the natural environment arising from that remediation.
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It is also our objective to show that Frontier’s redevelopment will leave the site / land in a condition
where it is not capable of being determined as contaminated land under Part 2A of the Environmental
Protection Act 1990.

The secondary objective of this LQRA is to establish if there is any evidence of significant subsurface
contamination from past or present activities on or adjacent to the site which could give rise to
abnormal development costs i.e. expenditure on remedial works to deal with unacceptable risks to
the environment or proposed residents, employees, visitors and contractors.

R
R

As part of the evaluation of the site and in accordance with current best practice, SLR’s PLQRA used
the information collected from the desk-based research and site walkover:

s toidentify the likely contaminant sources, receptors and pathways present at the site;
¢ to develop a conceptual model; and
s toidentify potential pollutant linkages which required inspection.

When considering the potential pollutant linkages (PPL), their significance and acceptability, SLR was
aware that:

s The site was open land until the 1960s, when it was redeveloped into a poultry farm. Various
stages of construction and demolition of barns has occurred;

s Stockpiles of mixed soil and construction demolition rubble have been identified in the north
of the site. Fragments of fibre cement sheet have been identified which might contain
asbestos. This assessment assumes these will be removed from site prior to the
commencement of groundworks.

s The site is underlain by River Terrace Deposits (sand and gravel) which are further underlain
by the Lewes Nodular Chalk Formation, Seaford Chalk Formation, Newhaven Chalk Formation,
Culver Chalk Formation and Portsdown Chalk Formations.

s The site is reported to be in an area which does not require radon protection measures;

s The River Terrace Deposits are designated as secondary (A) aquifer. Groundwater is
anticipated to be present at c.2-3m depth;

¢ The Chalk Aquifer is designated as a principal aquifer;
»  The site is not in the vicinity of a groundwater Source Protection Zone;
s The site is not listed as being within a Zone 2/3 flood plain;

¢ there is a negligible too low to very low risk from ground stability hazards on site, including
from ground dissolution features;

s On-site potentially contaminative land uses are limited to the demolition of buildings
(possibly containing ACM) associated with the poultry farm;

s Aleaking sewer has been revealed on-site which may be discharging to groundwater;

s A vehicle repair garage has been identified off-site that could pose a potential source of
contamination.

Given the proposed use as a care home with managed gardens the most likely / significant PPL appear
to be:

S
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PPL 1a: Potential harm to human health from exposure to contaminants entering water supply
pipework

PPL 1b: Potential harm to human health from exposure to contaminants in Made Ground

PPL 1c: Potential damage to future buildings from exposure to aggressive ground and
differential settlement

PPL 1d: Potential pollution of Controlled Waters (groundwater) by contaminants in Made
Ground

PPL 2&b: Potential pollution of Controlled Waters (groundwater & surface water) by
contaminants from leaking sewer

PPL 3a: Potential harm to human health from inhalation of vapours from possible off-site
contamination.

PPL 3b: Potential pollution of Controlled Waters (groundwater) by contaminants migrating
from an off-site source.

PPL 4a-c: Potential Harm to Human and Plant Health from Potential Contaminants in Imported
/ Site-Won Landscaping Soils

PPL 5: Potential Risks to Health or the Environment from Unidentified Sources.

ARUN DISTRICT COUNCIL M/80/19/PL
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Source 1~ Made Ground associated | PPL 1a Patenticl  horm to human § Shallow intrasive investigation along § At the time of investigation, the

with the demolition of nusltipie on-site neqith  from  exposure  fo | proposed  water supply roule or | proposed route of the water supply

structuras such zs poultry sheds and contamingnts eatering woter | precautionary instailation of barrier | pipework was not known. As such,

harns, supply pipework supnly piga. Source 1 relevant (o water pipes has not
been investizated. Once the route of the
pipe is known the developer will only
commit 1o testing if Made Ground or
organic  contamination is  suspected
zlong the proposed route.

PPL1b Paotential  horm  to  human | Shallow  intrusive investigation and | Scurce 1 relevant to potential harm for
fiealth from exposure  to | screening o take account of the | human health has been investigated by
contominants in Made Ground. | chemistry of seils within areas of | visual / oifaciory observation within the

possible soft landscaping and beneath | trial pits and boreholes, zlong with

the building factprint, chemical analysis of soil samples. The
results have been subject to a Ganeric
Guantitative Risk Asssssment {GORAY ~
sge Section 7.2,

PPL 1c Potential damage to future | intrusive  investigation fo  provide { Scurce 1 relevant to foundations has
suitdings from  exposure  to | informastion repgarding  aggressive | been investigated by sl pits and
aggressive ground ground conditions. boreholes located close to and within

the footprint of the propoesed building.
Soil sampies have Deen tesied for
aggrassive compounds — see Section 7.3
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P 14 Potential polfution af { intrasive investigation and | Source 1 relevent o risk o Controiled
Controfied Waoters | erwironmental  screening of  soil | Waters has been investigated by the
{groundwater} by { samples to take account of soil | collection of pgroundwater sampies,
contamingnts in Made Ground, | chermnisiry, and collection of { along  with  chemical  anslysis  and
groundwater  samples 10 assess | Generic Quanditative Risk Assassmant
groundwater chamistry. {GORAJ - See Section 7.4
Saurce I - Possible leaking sewer PPLIa Puteritic! poflution of | Collection of groundwater sample from | Source 2 has been investigated by the
Controlted Waters | historic weill  located  adiecent  to { collection of groundwster samplies and
Mote: Anecdotal inforrmation indicates {groundwater} fry { possible location of ieaking sewer, as | analysis for ammoniacal nitroger and
that the sewer crossing the south of the contominants  from  feaking { well  as  collection  of  addition | Generic Quantitative Risk Assessment
site may be feaking. SEWET, groundwater  samnles o assess | {GORAL - see Seciion 7.5,
) groundwater chamistry.
PR 2h Potenticl Potlution of
Controlled  Woters  {surfoce
water} by contaminants from
feaking sewer,
Source 3-Off-site vehicle rapair Pel 3s Potentiol  harm  te o humen | intrusive investigation comprising the | Source 3 has heen investigeted oy tha
garage to the east. heaith from inholation vapours | monitoring  of  groundwater  and | investigation of scil samples, collection
From o possibie off-site source retrieval of groundwater samples to | of groundwater sampies and analysis for
Note: No spiils or pollution incidents I cotenti ttotion or ass'e:x;grczun(iwater chernistry. Analysis exfri(iésn'ce of peﬁ_:r‘sieum ‘hqucar?om
have heen recorded from the adiocent © o e 41 to include petroleum hydrocarbons. raigrating onio site — see Section 7.6
praperties tl’fan!rr_z!:rfd ‘ Witers
o {groundwater} oy
contamingnts migroting from
off-site source
Source & ~Contarinants within (et 1o | pe) da-o | Potentiol Harm to Humon ond | Site-won [/ importad topsoil is to be | -
be; imported / site-won soils to be Plont Health from Potentiol | tested  for  compliance  with  BS
used in landscaped aress {subsoii & Contamingnts in imported /1 3882:2015, and compost tested against
topsoil], Site-Won Londscaping Soffs BSIPASIGH,
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Note: it is possible that site-won soif
will need to be supplemented with
imported material in order to create
the areas of soft landscaping plonned.

Source 5 - Unidentified Contaminant
Sources

Although uniikely, the possibility of
unddentified  contaminunt  sousces
sfiould be anticipated.

PEL S

Potential Risks to Heafth or the
Environment from Unidentified
Sources

Shellow  intrusive investigation and
scregning to take account of the
chemisiry of sails,

Source 5 has been investigated by ths
coilfecting  seil sampies arcund  site,
followed by a generic guantitative rick
asspssment. Ne unexpected
contaminants identified to date.
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The fieldworks are detailed in Section 2, but briefly the tasks undertaken by SLR, after consideration of the
findings of PLQRA, comprised;

N

{

health and safety planning and project management;
procuring utility plans;

clearance of all excavation locations with reference to underground service plans and use of a Cable
Avoidance Tool (CAT);

Excavation of nine trial pits excavated to between 3.10 and 3.20 meters below ground level (m BGL)
(TPO1-TPO9);

Drilling of four boreholes progressed to between 5.00 and 5.20m BGL using dynamic sampling techniques
(WS01-WS04), including the installation of groundwater monitoring wells;

Field screening tests and collection of soil samples and logging of soil arisings from all locations to
BS5930";

geotechnical and environmental laboratory analysis of soil samples.

! British Standards Institution (2015). BS5930 BSI Standards Publication Code of Practice for Ground
Investigations

ARUN DISTRICT COUNCIL M/80/19/PL



Frantier Estates 14d

LORAZOGA LR Ref No: 4072 06594, 00008
Yapton Road, Middieton-on-Saa Moy 2019
T Dorsasst ab Oire Aotiisias
& & IRSET IR
Sl NOTOTTT GO T STy

Utility plans were obtained in advance of the fieldwork. A site-specific utilities clearance was undertaken at all
proposed locations by a specialist utilities clearance company (Service Location Ltd.). This included tracing of
services using a cable avoidance tool (CAT) & Genny, and a ground penetrating radar (GPR) survey.

Each location was also cleared by SLR’s on site engineer using a CAT and Genny. The location of underground
and above ground utilities, in combination with visible obstructions shaped the final locations of SLRs exploratory
hole locations.

The nine trial pits (TP01 —~TP09) were excavated using a JCB 3CX Eco on the 29" & 30" May 2019 to a maximum
depth of 3.20mbgl. “

The four boreholes (WS01-WS04) we progressed via dynamic sampling techniques, utilising a Premier PP1110
tracked dynamic sampling rig on 1% May 2019. Boreholes were progressed to a maximum depth of 5.20m BGL.
A hand pit was excavated to 1.20m BGL at each borehole location to ensure clearance from buried utilities.

Exploratory hole locations are shown in relation to the existing site layout on Drawing 3. Exploratory hole
locations were selected to enable an assessment of the soil chemistry to give overall site coverage and assess
ground conditions in the vicinity of demolished / current agricultural buildings (Source 1). WS02 & WS04 were
also progressed in the eastern part of the site to allow an assessment to be made on whether contaminants may
have migrated onto site from the adjacent off-site vehicle repair garage.

Soil samples were collected during the excavation for environmental testing and small and bulk disturbed
samples were obtained for initial geotechnical testing and assessment. Field screening of all samples for
hydrocarbon vapours using a MiniRAE Lite Photo lonisation Detector (PID) calibrated with isobutylene.

In order to assess groundwater conditions at the site, monitoring standpipes were installed in each of the four
boreholes. Each borehole was constructed with a 50mm diameter slotted well screen from 0.50m BGL to the
base (response zone), with the screen being surrounded with gravel filter pack. The wells were completed with
50mm plain well casing, sealed with bentonite clay. The remainder of the annulus was backfilled and completed
with flush sealed covers, secured in concrete. The plain well casing and bentonite seal prevents surface water
run-off or near surface water, contamination or air from the atmosphere from directly entering the response
zone of the standpipe. The standpipes were constructed of HDPE (high density polyethylene) and finished with
plastic end caps.

The response zones for the wells are screened into the River Terrace Deposits, spanning the water table and area
of groundwater fluctuation, to enable the wells to be monitored for the presence of floating non-aqueous phase
liquid (NAPL).

Ground conditions at all exploratory hole locations were logged to EN I1SO 14688 (BS5930+A2) by SLR. The trial
pit and borehole locations are presented in Appendix 02.
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All soil samples were stored in cool boxes and transported by courier under chain of custody to Jones
Environmental Laboratories.

ﬂ
)
()
a7l
o
14
%
=3
%

ARUN DISTRICT COUNCIL M/80/19/PL



Frontiar £statas 136
LORAZOGA LR Ref No: 4072 06594, 00008
Yapton Road, Middieton-gr-Sea Mipy 2019

Fourteen selected shallow soil samples were analysed for pH, metals, polycyclic aromatic hydrocarbons (PAH)
and asbestos screening. Following initial screening, asbestos was identified within seven, so quantification via a
combination of detailed gravimetric analysis and Phase Contrast Optical Microscopy (PCOM).

In addition to the above analysis, seven samples were tested for total petroleum hydrocarbons by criteria
working group (TPH CWG).

The results are discussed in Section 7.2 and 7.6. Copies of the test certificates are contained in Appendix 03 and
collated within a generic quantitative risk assessment in Appendix 04.

Four groundwater samples were retrieved from WS01, WS02, WS03 and MWO01 using low flow techniques.

Samples were analysed for dissolved metals, TPH CWG including BTEX, nitrate and ammoniacal nitrogen. Two
samples were also scheduled for PAHs.

The results are discussed in Section?.4. Copies of the test certificates are contained in Appendix 03 and collated
within a generic quantitative risk assessment in Appendix 05.
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Disturbed samples recovered from the boreholes were submitted to Geolabs Limited for analysis. The laboratory
analysis included:

s water content;

s Atterberg Limits 4-point liquid and plastic limit;

s particle size distribution (PSD) by wet sieve and pipette sedimentation method;
& pH; and

s water soluble sulphate content by 2:1 aqueous extract.

At the time of this report the geotechnical testing was not complete. Following completion of the test results an
updated report including an interpretation of the results and outline geotechnical assessment will be issued.
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Ground conditions were proven during the site investigation as comprising topsoil underlain by a variably clayey
sandy gravelly silt of the River Terrace Deposits. Thin localised layers of Made Ground were noted across the site,
likely to be present as a result of construction and demolition of agricultural buildings.

Reference should be made to the excavation records, Appendix 02. For full details of the strata encountered by
this investigation, but in summary the encountered geological horizons are described below:

Topsoil: Topsoil was encountered between 0.0-0.25mbgl and comprised a sandy gravelly silt with roots and
rootlets. This stratum was encountered in all exploratory holes with the exception of TP8.

Made Ground: Made Ground was encountered between 0.15-0.45m BGL within TP6, TP7, TP8 & TP9. Made
Ground does not appear to be constrained to one particular area of the site and is likely to be localised to areas
where construction/demolition of agricultural buildings has occurred. Made Ground encountered comprised silty
slightly gravelly sand with anthropogenic inclusions including brick and charcoal. Made Ground within TP9
identified a pocket of material found to contain multiple fragments of fibre cement sheet (found to contain
asbestos). Further information provided in Section 7.2 of this report.

Superficial Geology - River Terrace Deposits: River Terrace Deposits were found in all exploratory holes from
0.15 - >5.20m BGL. The superficial deposits primarily comprised variably clayey sandy gravelly silt. Bands of
variably silty sand were encountered within all locations within the exception of TP01, TP02 and TP09.

Solid Geology — Chalk: The Lewes Nodular Chalk Formation, Seaford Chalk Formation, Newhaven Chalk
Formation, Culver Chalk Formation and Portsdown Chalk Formation (Undifferentiated) was encountered within
all boreholes, and within TP0O8 and TPQO9 in the south of the site. The chalk was found to be deeper within the
north of the site; recorded at 4.10m BGL within WSO01, rising to 2.80m BGL within WS03.
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Groundwater was encountered within all boreholes hole locations. Although arisings were logged as damp, no
water strikes were recorded within the trial pits. The groundwater strikes are presented on the Logs in Appendix
02 and summarised in Table 3-1, below.
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Ws01 3.2 1.55 55 3.25
WS02 RTES 251 1.85 1.85 3.16
Wso3 RTD 3141 1.53 1.53 3.28
WS04 3.48 Not recorded Mot installed

MWL ? - - 1.62 -
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Groundwater was generally encountered in the chalk formation, confined by the overlying cohesive River Terrace
Deposits. Groundwater has been found to be flowing to the north east, toward the Ryebank Rye.

The site is not listed as being within a groundwater Source Protection Zone.
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Made Ground was encountered only in TP6, TP7, TP8 and TP9 to a maximum depth of 0.45m BGL. Anthropenic
material comprised localised areas of brick and fibre cement sheet. Metal was also noted within the hand pit in
WS04. Evidence of ash was noted within the topsoil, possibly evidence as a result of small-scale bonfires.

No hydrocarbon or sulphurous odours were noted during the site investigation, and all samples retained for
laboratory analysis were screened for organic vapours using a MiniRAE Lite PID calibrated to isobutylene.

Visual and olfactory evidence of hydrocarbon contamination was not encountered within any of the exploratory
holes Table 4-1 below summarises the evidence of contamination encountered.
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POl 0.00-0.25 <(3.1 Yopsoi Ash notad

TPOG 3.15-0.45 <03.1 fade Ground Brick fragments and rare
charcoal

TRO7 2.00-0.30 <1 fMade Ground Brick fragments, concrale,
brick tiles

TPOR (3.00-0.280 <031 fMade Ground Rare brick

TPOS 0.10-0.40 <3.1 fade Ground Rare charcoal gravel and

brick. Abundant fibre
cament sheets {ashesios)

WSH4E 0.00-0.20 <f3.1 Made Ground Brick and occasional metal
debris. Ash and charcoal
noted.

During the site investigation, fourteen soil samples were collected and scheduled for contaminants detailed in
Section 2.3. Full chemical analysis certificates are provided as Appendix 03, and the results are summarised in
the context of a GQRA within Appendix 04.

The data trends are summarised below:

s The concentrations of metals exceed the limit of detection (LOD) in the majority of samples tested,
although concentrations are low.

s PAHs were not typically encountered within the River Terrace Deposits; however PAHs were
encountered within the topsoil/Made Ground. Significantly elevated PAHs were encountered where
ash/charcoal was noted (to a maximum total concentration of 918 mg/kg) within the trial pit and
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borehole logs. The PAH profile indicates the ash/charcoal is likely to be the source of the elevated PAHs
(see Section 7.2 for more detail);

s TPH was recorded in excess of the LOD within two of the seven samples analysed; in TP06 @ 0.20m BGL
C5-C35 recorded a 130 mg/kg and WS04 @ 0.25m BGL recorded at 719 mg/kg. Both samples detected
the majority of hydrocarbons in the aromatic EC16-EC35 band, indicating a waste oil source;

Asbestos was identified within seven of the fourteen samples tested. Table 4-2 below summarises the
asbestos identified from the samples analysed:

fiasaby

Do ene B
= ARRNITNE
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BT \Q\‘\{Q't BEETIAER
o Chrysotile
TPO4 (.20 NAD - fire hundies 0.001
P06 0.20 NAD - Chrysotite ¢ 5 oot
tibre bundies
TRO7 3.20 MNAD - NAD -
pMultiple cement sheset
fragments. Good
Achests condition, tHimited Chrvsotile
S g ) Thirysotile
TPOG $.30m weathering., Shest in | ’ 0.001
cement sheet . filsre bundies
sampis weighs
23 5grams  {2.2% of
samplel.
Single  cement  sheet
. Asbestos fragment. Good | Chrysotile
WE01 .20 . <3001
- cament sheet | condition, weighs 48.6 | fibre bundles
grams (4.1% of samphe)
W02 0.75 NAD . Chrysotiie 1 0 oot
fibre bundies
hevsoti
W04 0,25 MAD Chrysotile 10 om
fibre bundies

NAD=No asbestos detected. Asbestos quantified using detailed gravimetric analysis and phase contract optical microscopy.

Based on the above, the following conclusions have been drawn with respect to the assessment of contaminants:

s Concentrations of metals encountered were generally low;

s Elevated levels of PAHs have been identified within the topsoil and Made Ground, possibly associated
with the presence of ash/charcoal; and

s Asbestos is present locally within the Made Ground.

ARUN DISTRICT COUNCIL M/80/19/PL

SRS

Page 13



Frontiar £statas 136
LORAZOGA LR Ref No: 4072 06594, 00008
Yapton Road, Middieton-gr-Sea Mipy 2019

During the site investigation, four groundwater samples were collected from WS01, WS02, WS03 and MW101.
Samples were scheduled for contaminants detailed in Section 2.3. Full chemical analysis certificates are provided
as Appendix 03, and the results are summarised in the context of a GQRA within Appendix 05.

The data trends are summarised below:

®

{

Low concentrations of total dissolved chromium and dissolved nickel were identified within all samples
above the LOD. Dissolved arsenic was recorded within WS01 at a concentration of 0.019 mg/I.

No petroleum hydrocarbons were recorded within samples above the LOD, with the exception of the
sample collected from MWO01, where aromatic EC16-EC21 was recorded at a concentration of 0.01 mg/I;

Nitrate was recorded within all samples above the LOD, with the highest being recorded within WS01 at
190 mg/I;

Ammoniacal nitrogen was recorded above the LOD within three of the four samples, significantly
elevated within WS01 (1.31 mg/l) and MWO01 (1.92 mg/l);

Low concentrations of PAHs were recorded within both samples collected.
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Wastes are listed in the List of Waste Regulations (Low 2005 — which transpose the European Waste Catalogue
(EWC) into domestic legislation) and are grouped according to generic industry, process or waste type. Wastes
within the LoW are either Hazardous or Non-Hazardous. Some of these wastes are Hazardous without further
assessment (absolute entries) or are ‘mirror’ entries that require further assessment of the hazardous properties
in order to determine the potential for hazardous waste.

Waste soil has “mirror” entries on the Low and as such the first phase of the waste classification process is that
of determining if the waste is hazardous or not, i.e. the hazard assessment.

Certain contaminants such as asbestos or diesel have prescribed concentration thresholds that if breached will
render the material hazardous waste. Thus, in the first instance the concentrations of plausible contaminants
within the soil should be identified. Results of this assessment should help to determine the likely fate of the soil
and whether or not the soil is hazardous or non-hazardous.

Dependent on the results of the hazard assessment advice can be given as to the likely options available for a
given waste and any further testing or assessment that may be required.

Subject to passing further WAC testing and after pre-treatment/off site treatment, hazardous wastes are likely
to require landfilling. Non-hazardous waste may be suitable for re-use rather than landfilling; however this would
be based on compliance with the appropriate code of practice or environmental permit of the receiving site.

It should be noted that where waste is classified as “non-hazardous”, in order to dispose of this material at a
licensed inert landfill facility, it should pass a suitable inert waste WAC test.

The first decision in the waste assessment is to determine the Low Code for the waste soil and whether that
material is Hazardous, Non-Hazardous or a mirror entry which is potentially Hazardous or Non Hazardous
depending on the presence of certain contaminant. Based upon observations made during the initial site
investigation the following two LoW codes for the material are judged to be applicable:

s 17 05 03 - soils and stones containing hazardous substances; or
s 17 05 04 - soils and stones other than those mentioned in 17 05 03.

The purpose of the remainder of the assessment is to determine if the soil material is either Hazardous or Non-
Hazardous waste and therefore which of the above is applicable.

The second stage of the assessment is to determine the nature of the soil material, based on the composition or
properties. In this case we can determine the composition of the soil material from laboratory analysis.

The contaminants present above laboratory detection limits were assessed in terms of the hazard phrases
present. The HazWasteOnline model was used to undertake the initial Hazard Assessment screen, the purpose
of which is to establish whether the sampled soils should be considered as either Hazardous or Non-Hazardous
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waste. This classification process is in line with the Environment Agency's technical guidance WM3 "Guidance on
the classification and assessment of waste", 1st edition 2015 Version 1.1. The model output sheets are attached
in Appendix 06 for reference.

Based on the results of the Hazard Assessment, indicative List of Waste (LoW) coding for all the soil analysed, all
are likely to be classified as ‘17 05 04, soil and stones other than those mentionedin 17 05 03, i.e. non-hazardous
waste.
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The presence of asbestos containing materials (ACM) with the shallow soil does pose a potential issue with
regards to waste classification.

Materials, including waste soils and construction waste, become hazardous waste if the asbestos content
exceeds the 0.1% carcinogenic threshold on a weight for weight (w/w) basis. In practice whether the asbestos
content is above or below 0.1% is difficult to prove and depends on whether asbestos containing materials
(ACMs) and/or loose asbestos fibres are present. Under current legislation (WM3) SLR’s interpretation of
whether the presence of asbestos renders waste soils or aggregate hazardous is as follows:

1. [If novisible asbestos is present and asbestos fibre content is below 0.1% - the material is non-hazardous
waste.

2. If no visible asbestos is present and asbestos fibre content is above 0.1% - the material is hazardous
waste.

3. If visible asbestos is present and asbestos fibre content is above 0.1% - the material is hazardous waste.

4. |If visible asbestos is present and asbestos fibre content is below 0.1% - the parent material is non-
hazardous BUT the asbestos is hazardous waste. In this case the material should be given two EWC codes
and will be treated as though all the material is hazardous waste until the visible asbestos has been
removed.

The above effectively means that if asbestos is visibly present then it will require disposal to a hazardous
treatment centre. Alternatively, the shallow topsoil/Made Ground could be segregated and pre treated (i.e.
removing visible asbestos through grading and hand picking). The soil fraction would then be classified as non-
hazardous waste, and the asbestos fragments as hazardous.
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In broad terms, this section seeks to support the NPPF by ensuring the site is suitable for its new use taking
account of ground conditions and land instability. This section relates to PPL2c which deals with the physical
ground conditions by way of an outline geotechnical assessment; the land’s chemical qualities are assessed in
Section 7.

77,
[

The comments and recommendations contained below are based on the observed ground conditions from the
recent ground investigation; once geotechnical testing results are available further assessment will be
undertaken. Extrapolation between, and to, other parts of the site is not considered possible given the nature of
the information gathered and the geological setting as interpreted. No responsibility is accepted for geological
and geotechnical conditions which vary from those on which this report is based. It should be noted that the
solutions are discussed in principle only and must be subject to a more complete assessment at the detailed
design stage of the project.
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The ground investigation intersected a thin veneer of topsoil and localised Made Ground in several areas
comprising sandy silt to silty sand with variable clay and gravel content (brick, charcoal and asbestos containing
material) to a maximum depth of 0.45mbgl. Superficial slightly gravelly clayey silt and sand deposits were
encountered underlying the topsoil and Made Ground, extending past the base of all excavations. The silt and
sand deposits were generally described as soft to firm slightly gravelly clayey sandy silt with frequent beds of
silty sandy and occasionally increasing gravelly content with increasing depth. Gravel comprised chalk and flint.

Groundwater seepages were recorded in several trial pit excavations between 2.1mbgl and 2.6mbgl. Installation
of groundwater monitoring wells within the four boreholes recorded groundwater levels between 1.53mbgl and
1.85mbgl (3.28mAQOD and 3.16mAOQOD). Groundwater was generally encountered within the chalk bedrock, rising
following water strike indicating it is confined by the overlying cohesive River Terrace Deposits.

The proposed development will comprise a two-storey residential care home, possibly with a basement, and
including landscaped gardens, parking and service areas.

© N
atle
i

AN

Yo
REEN

R
fretavies
QIIFINRQ

b7
b2
224
P
Yher
P
s
4
%1
e
7
"/
%
p

s

P
P
.

H

.

An Arboricultural Impact Assessment Survey conducted in January 20172 identified a number of trees onsite and
offsite along the eastern and southern site boundaries. Species including Oak, Hazel, Hawthorn, Cherry, Maple,
Birch, Bay Laurel and Ash in good to poor form were recorded.

The Tree Survey identified a number of high water demand trees including Oak offsite and Hawthorn onsite plus
several moderate water demand trees onsite including Bay Laurel, Ash and Cherry. The proposed building lies
within the zone of influence of a number of trees. These factors need to be considered within the foundation
design, for which the worst-case scenario will be taken i.e. highest water uptake.

Whilst there may not be an explicit requirement for the proposed development to adhere to NHBC guidelines®,
in the context of building near trees, this is considered to provide a best practice approach.

2pic Consultancy Limited (January 2017). Ref: 3822/16-02 r2. Arboricultural Impact Assessment — Poultry Farm, Yapton Road, Middleton-on-Sea, West
Sussex PO22 6HS
3 NHBC Standards 2017, Part 4 Foundations
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In accordance with NHBC guidance the modified plasticity index will be determined from the geotechnical testing
results of cohesive superficial samples. The volume change potential of the soils will be determined and used to
assess the required depth of foundations. Reference has been made to the NHBC guidance and the Tree Survey
to determine the possible worst case of required depth of foundations, assuming a high volume change potential
soil.

The Oak recorded offsite is approximately 10m from the proposed structure and was recorded as 11m tall.
Foundations installed within 10m of a high water demand tree species, such as Oak, should be constructed to a
depth of 1.8m. The 7m tall Bay Laurel tree recorded in the south-eastern corner of the Site is a moderate water
demand species and is located approximately 2m south of the proposed structure. Foundations within 2m of
such a tree should be constructed to 1.95m. This is considered to be a worst case, along the southern boundary.

The depth of foundation will vary dependent on the proximity to trees and tree species and reference should be
made to the NHBC guidelines during detailed design. Given the general absence of trees for the north-western
area of the Site it may be feasible to construct foundations at various depths based on the zone of influence of
trees. Foundation design will need to take into account the proposed planting as well as species removed.
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Foundation solutions have been considered taking into account ground conditions, proximity of high and
moderate water demand tree species and location of the proposed structure within the Site. Limited Made
Ground and topsoil was encountered during the investigation and as such foundations installed into the
superficial deposits are considered during this assessment.

The foundation design takes into consideration a worst-case scenario. This uses the poorest ground conditions
within the footprint of the proposed development with the highest load. This allows for some variation in ground
conditions as well as considering a maximum load.

As discussed in Section 6.2.1, above, the depth of foundation will be determined by the proximity to and water
demand of the tree species and the volume change potential, determined by laboratory testing. Where high or
moderate water demand tree species are sufficiently distant from the proposed structure, traditional shallow
strip foundations may be appropriate. Trench fill foundations are recommended where foundations deeper than
1.5mbgl are required.

Calculations have been carried out to determine the bearing capacity for ground conditions comprising soft to
firm sandy silts primarily. Traditional shallow strip foundations installed within the superficial River Terrace
Deposits provide a bearing capacity in excess of 175kPa. This is considered to be adequate for the proposed
development, however no loading information regarding the proposed development has been provided.

Foundations will need to be installed deeper in close proximity to trees, the bearing capacity increases with
depth. Recommended protection measures are outlined in the NHBC Guidance®.

The risk of excessive differential settlement impacting the proposed structure is considered to be moderately
low. Foundations will be constructed into the underlying River Terrace Deposits which primarily consist of slightly
gravelly sandy clayey silts. As such settlement will likely occur in the months to years following construction, and
total settlement is anticipated to be within acceptable limits, estimated to be <25mm.

There is potential for limited areas of softer material within the silts which may not be considered suitable for
strip foundations. It is recommended that prior to construction foundation excavations are proof rolled with a
Wacker plate to highlight any soft areas. These should then be removed and backfilled with suitable granular
material to ensure the structure remains stable.
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Excavations were stable during the ground investigation however the presence of groundwater seepages and
granular horizons within the River Terrace Deposit could lead to instabilities. If instabilities occur during
excavations temporary shoring is recommended.

Monitoring wells installed within WS01 to WS03 recorded groundwater levels between 1.53mbgl and 1.85mbagl.
During excavation slight groundwater seepages were recorded and so the shallow groundwater recorded during
the monitoring visit may potentially be associated with the lower principal aquifer within the underlying chalk
bedrock. Given its largely cohesive nature, the overlying superficial deposit may be confining the groundwater
and as such the potential for basal heave within excavations should be considered.
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Groundwater will need to be taken into consideration during construction. Groundwater seepages within the
River Terrace Deposits were encountered between 2.1mbgl and 2.6mbgl, associated with more granular
horizons. Given the depth potential for a basement within the proposed structure and depth of shallow strip and
trench-fill foundations dewatering will likely be required, however traditional sump pumping from within the
excavations may not be an efficient or cost-effective option. It is recommended that construction occurs whilst
the water table is at its lowest, in the summer months.

An alternative foundation solution may be required if groundwater within shallow foundation excavations is
higher than currently recorded and cannot be managed efficiently.

Wellpointing may be suitable for reducing the head of water during temporary works for the basement
excavation however further information is needed to calculate the hydrostatic uplift force present beneath the
Site. Further investigation will likely include drilling into the chalk aquifer and groundwater monitoring.

For all excavations during construction it is recommended that earthworks and groundwater control solutions
are designed by a competent specialist contractor.
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R

In addition to the above, it is recommended that all design and construction works be carried out on site in
accordance with recognised engineering codes of practice including BS 8004 (1986: Code of Practice for
Foundations) and BS 6031 (2009: Code of Practice for Earthworks).
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In broad terms, this section seeks to support the NPPF by ensuring the site is suitable for its new use taking
account of ground conditions and land instability. The previous section dealt with the suitability of the physical
ground conditions, and the subsections below assess the land’s chemical quality by assessing the PPL set out in
Section 1.4 of this report — which were drawn from SLR’s PLQRA report.

Potential Harm to Human Health from Exposure to Contaminants Entering Water Supply Pipework

This PPL (Potential Harm to Human Health from Exposure to Contaminants Entering Water Supply Pipework)
concerns ground conditions along the route of all proposed water supply pipes. At the time of investigation the
proposed route of the water supply pipework was not known. As such, Source 1 relevant to water pipes has not
been investigated. Once the route of the pipe is known the developer will only commit to testing if Made Ground
or organic contamination is suspected along the route of the water supply pipework. Alternatively the developer
may elect to install barrier pipe as a precautionary measure.

Potential Harm to Human Health from Exposure to Contaminants in Made Ground

This PPL concerns the chemistry of the soils in the proposed landscaped areas. The contaminants of concern
associated with the shallow soils are heavy metals, PAHs and asbestos.
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Chemical analysis have been screened against generic assessment criteria (GAC) protective of human health. The
GAC have been developed as a guide for regulators and developers; if the concentrations recorded on site are
lower than the GAC it is generally accepted that the contaminants in question are present at acceptable
concentrations which aren’t capable of putting human health at significant risk - as long as the humans make
normal use of the site. An exceedance of these values indicates to an assessor that soil contaminant
concentrations need to be considered further. GACs combine both authoritative science and policy judgements.

The GAC and S4ULs / C4SLs used have been derived using the CLEA model according to several typical land
uses:

s Residential (with and without vegetable growth);
s Allotments;

s Commercial/Industrial;

s Public Open Space residential (POS1);

s Public Open space park (POS2).

The proposed development at the site is considered a residential land use. The proposed site layout in Appendix
01 indicates the site will comprise a care home building, with associated soft landscaping and car parking. The
generic land use most appropriate to the majority of the site is therefore residential without plant uptake. The
ingestion pathways concerning vegetables are not assessed here as any crops grown in the raised planters for
resident’s use will be nourished by imported soil / compost.

The selected GAC for the site for an initial screen are the LOM/CIEH S4ULs. These provide screening criteria
derived using the most recent toxicological data, whilst still modelling “minimal risk”. The selected criteria are
designed to be protective of small children who are assumed to live on site and play in the garden — as such it
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will be overly protective of the elderly residents of this care home and the workers (the CLEA model would
anticipate those adult receptors to have a far lower exposure to soil based and soil-derived contaminants). The
S4ULs are therefore considered conservative. It should be noted that no S4UL is available for lead. As such SLR
has adopted the C4SL as an initial screening criteria.

Where contaminants are sensitive to soil organic matter (SOM), 1% values have been adopted as a conservative
measure. When assessing PAHs, chemical analysis results have been compared with GAC derived using the
Toxicological Equivalency Factor (TEF), rather than the Surrogate Marker (SM) method.

No GAC are available in the UK for asbestos in soils, therefore asbestos has been assessed separately, as detailed
in Section 7.2.4.

The results for the chemistry of the Made Ground are presented in Appendix 04. The table compares the
laboratory results to the generic human health assessment criteria* (GAC) (NB: the cells shaded red represent
concentrations in excess of the criteria, while those in green indicate a concentration above the limit of detection
(LOD)).

The individual sample results for each contaminant were compared to generic assessment criteria. The GAC and
their sources are detailed in Appendix 04 and the full laboratory results are provided in Appendix 03.
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Testing comprised the analysis of fourteen shallow samples (nine topsoil/ Made Ground, six natural ground) from

twelve locations.

No metals were revealed in excess of the adopted GAC. The risk to the proposed redevelopment from metals is
therefore considered very low.

Testing comprised the analysis of fourteen shallow samples (nine topsoil/ Made Ground, six natural ground) from
twelve locations.

PAHs were recorded in excess of the adopted GAC in four locations; summarised below:
s TP0O1 @ 0.25m BGL — B(a)P (3.6 mg/kg), D{ah)A (0.43 mg/kg) & B(b)F (3.9 mg/l);
s TPO7 @ 0.30m BGL —BaA (33 mg/kg), Chrys (34 mg/kg), BaP (41 mg/kg), DahA (3 mg/kg) &
B(b)F (49 mg/kg);
s TP09 @ 0.30m BGL - BaA (86 mg/kg), Chrys (63 mg/kg), BaP (64 mg/kg), 1(123cd)P (47 mg/kg)
D(ah)A (7.3 mg/kg) & B(b)F (86 mg/kg);

The generic risk assessment criteria are drawn from several sources of guidance, some from non-statutory guidance and some informal. SLR uses a
combination of assessment criteria that are currently available to assist in the screening of soil data prior to determining whether further action is required.
The following assessment criteria have been used for the assessment of contaminant levels in soil:

° LQM/CIEH — Land Quality Management and the Chartered Institute of Environmental Health have published S4ULs derived following CLR technical
guidance and using the Environment Agency’s CLEA UK model; and

° SLR’s own in-house screening criteria derived following CLR technical guidance using the CLEA UK model,

CLAIRE / AGS / EIC —these institutions have published publicly available GACs derived following CLR technical guidance and using the Environment
Agency’s CLEA UK model; and

° Category 4 Screening Levels (Defra)
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s WS04 @ 0.25m BGL — BaP (9.1 mg/kg), D(ah)A (1.5 mg/kg), B(b)F (11 mg/kg).

Given that the data set is relatively limited (nine samples from the shallow topsoil/Made Ground), there is
insufficient data to justify the use of statistical analysis.

It should be noted that the adopted assessment criteria are protective of a female child, aged 0-6 occupying the
site, and are therefore conservative. Nevertheless, some of the PAH exceedances are significant (up to 24 times
the screening criteria). When assessed against a less sensitive receptor (elderly resident or on-site worker),
exceedances of assessment criteria would still be present.

Souree of FaMs

Where PAHs are identified, it is essential to understand the possible source to fully understand the risks posed.
PAHs are formed as a result of the incomplete combustion of carbon, with man-made sources including motor
vehicle engines & fuel, coal or wood fires, coal tar and creosote.

In order to assess the origin and significance of these detections SLR has produced a series of double ratio plots
that involves plotting pairs of isomers to tentatively determine different PAH source profiles. The double ratio
plots are included in Appendix 07. The double ratio plots indicate a combustion/pyrogenic signature from
grass/wood/coal combustion and/or coal. This corresponds to the ash and charcoal identified within the shallow
ground, likely to be present as a result of small bonfires.
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Of the fourteen soil samples subject to asbestos analysis, seven identified asbestos fibre bundles, and two
identified visible pieces of asbestos cement sheet. Within TP09, a layer of shallow Made Ground was identified
which contained abundant asbestos cement sheet fragments. Where fibre bundles were identified, they were
quantifiable in two locations ; TP04 @ 0.20m BGL (0.001%) and TP09 @ 0.30m (0.001%).

It should be noted that asbestos is likely to be present as a result of the construction/demolition of agricultural
buildings, and is likely to be limited to the surface 500mm of ground.

The presence of asbestos within the Made Ground can pose arisk to human health in two principal areas, namely:
1) long term human health impacts (proposed end users of the site); and

2) shortterm human health impacts (ground workers during the construction phase of the redevelopment)
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There is currently no GAC for asbestos in the UK, and where asbestos is identified, assessment is required on a
site by site basis.

SLR has carried out an assessment of asbestos exposure using predictive exposure modelling, for asbestos free
fibre within the soil, included as Appendix 08. SLR has calculated that at a free fibre concentration of 0.001%,
the risk to the proposed end users of the site is very low.

The application of the free fibre criterion of 0.001 % for asbestos cement fragments in the ground however is
not appropriate as this does not account for the significant difference in free fibre release from asbestos cement
compared with unbound free fibres. For bound asbestos, SLR has there’re adopted 0.1%; a justification for which
is provided in Appendix 08.

Visible asbestos cement sheet fragments in the locations of TP0O9 and WSO01 have been identified at
concentrations in excess of the 0.1% threshold. Action is therefore necessary in relation to asbestos.
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The presence of asbestos within the ground can lead to groundworks which may disturb it to be classified under
the Control of Asbestos Regulations (2012) (CAR 2012). Any earthworks/groundworks contractor should
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therefore be provided with the results of this report and ensure the presence of asbestos is taken into account
when carrying out work that may disturb the shallow ground.
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Potential Damage to Future Buildings from Aggressive Ground Conditions

Chemical analyses has been scheduled but as of yet the test results are not available. Once test results are
received the chemical analyses will be discussed.
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Potential Harm to Controlled Waters from Contaminants in Made Ground

This PPL relates to potential impact from metals, PAHs & nitrate. Ammoniacal nitrogen is considered as part of
PPL2, and petroleum hydrocarbons are considered as part of PPL3. Four groundwater samples were collected
from WS01, WS02, WS03 and MWO01
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Risks to groundwater and surface water from dissolved contaminants have been assessed by screening the
results against generic water quality standards (WQS).

These criteria are protective of the environmental quality of surface waters (EQS) or of human health (via
Drinking Water Standards). The screening criteria are drawn from the following list with criteria from the latter
standards/guidance only being used where Environmental Quality Standards (EQS) and UK Drinking Water
Standards are not available:

= Environmental Quality Standards (EQS) - The River Basin Districts Typology, Standards and Groundwater
Threshold Values (Water Framework Directive) (England and Wales) Directions 2010

= UK Drinking Water Standards (UK DWS) — are for the protection for human health and derive from either the
Water Supply (Water Quality) Regulations 1989 or 2000.

= EU Drinking Water Standards (EU DWS) — are for the protection of human health and derive from the Council
Directive 98/83/EC.

= World Health Organisation Guidelines (WHO Health) protect health and derive from the World Health
Organisation Guidelines for Drinking Water Quality, 1984.

As an initial tier of generic screening, the lowest applicable WQS have been used to screen the laboratory results.
Individual sample exceedances do not constitute an actual risk, but indicate that further consideration or
assessment of the result should occur.

This could also include consideration of natural background concentrations within the strata under assessment.

The screening sheets are included in Appendix 05, with samples exceeding the GAC highlighted in red. The results
of the water environment screening are discussed below.
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Metals have not been identified in excess of the adopted WQS. The risk to the underlying aquifer from dissolved
metals is therefore considered very low.

Nitrate has been revealed within all samples in excess of the LOD, and in excess of the WQS within two samples:

s WS01 (190 mg/l); and
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s WS03 (66 mg/l)

The nitrate is likely to be present within the groundwater from the past use of the site as a poultry farm (as
nitrate can leak from poultry manure). Given that the poultry farm is no longer operational, nitrate would
degrade over time, and the risk is not considered significant.

PAHs have been identified within the groundwater from the two samples analysed, with the following identified
in excess of the WQS:

s WSO02 — Fluoranthene at 0.000012 mg/I; and
s WSO02 - Fluoranthene at 0.000052 mg/I; and

PAHs are typically large hydrocarbon molecules, with a relatively low solubility, and high carbon partition co-
efficient (Koc). CLAIRE recently published guidance regarding risk assessment of petroleum hydrocarbon in
groundwater®. The guidance states:

“...the heavier fractions (compounds >20 carbon atoms) are very unlikely to contain hydrocarbon compounds
with appreciable aqueous solubility. These compounds are therefore unlikely to be of interest | a
hydrogeological risk assessment, except in certain geological environmental environments such as karst, where
suspected solid and/or LNPAL may potential be transported over significant distances”

Referencing the above, this effectively means due to their low mobility, PAHs typically do not pose a significant
risk to groundwater, and the risk is considered very low.

o

Potential pollution of Controlled Waters (groundwater & surface water) by contaminants from leaking sewer
This PPOL relates to the risk to Controlled Waters from contaminants arising from a potential leaking sewer.

All groundwater samples were scheduled for ammoniacal nitrogen to assess any potential impact from a
potential leaking sewer.

Results have been screened in accordance with the procedure set out in Section 7.4. The following exceedances
of the WQS have been identified:

s WS01 at 1.31 mg/I
s MWO01 at 1.92 mg/I

The above indicates that the sewer is likely to be leaking near MWO01, and the elevated result from WS01 is likely
to be attributed to the use of the site as a poultry farm. With regards to the sewer, it is recommended that this
be repaired as soon as possible to stop the release of contaminants into the groundwater.

Once the sewer has been repaired, SLR do not consider further action is necessary, as groundwater is shallow
and ammoniacal nitrogen will degrade readily, as reduction requires oxic conditions (likely to be present on-site).

SLdadh
Potential harm to human health from inhalation of vapours from possible off-site contamination

Potential pollution of Controlled Waters (groundwater) by contaminants migrating from an off-site source.

5 CL:AIRE, 2017. Petroleum Hydrocarbon in Groundwater: Guidance on assessing petroleum hydrocarbons using existing hydrogeological risk assessment
methodologies. CL:AIRE, London. ISBN 978-1-905046-31-7.
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These PPL relate to risk to human health and Controlled Waters from mobile contaminants migrating onto site
from a vehicle repair garage located immediately east of the site. Following intrusive investigation and risk
assessment, SLR do not consider Source 3 to pose a risk to the proposed redevelopment for the following
reasons:

s No evidence of hydrocarbon impact has been noted within the soil or groundwater during the excavation
of trial pits and drilling of boreholes. Field screening did not identify volatile contaminants within the
soil;

s Groundwater samples analysed for TPH CWG did not identify petroleum hydrocarbons in excess of the
LOD (with the exception of MWO1, which identified heavy end hydrocarbons at the LOD of 0.01 mg/I);

s Groundwater has been found to be flowing to the north east i.e. away from the off-site source

The above indicates that it is unlikely that hydrocarbons have migrated onto the site, and are unlikely to do so in
the future. The risk to the proposed redevelopment is therefore considered very low.
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Potential Harm to Human Health from Potential Contaminants in Imported Landscaping Soils — If Required

Any imported soil will need to meet the specification outlined in Section 6.1 of the PLQRA. By working to the
specification and ensuring compliance with the British Standards, Frontier Ltd should prevent PPL3 (a-c) from
occurring. However, further chemical testing of any imported soil/material may be prudent to demonstrate that
it does not pose a significant risk to human health.

Although the assessments reported above have demonstrated that the soils present on site are suitable for the
proposed end-use of the site in terms of risk to human health and potential harm to landscape plants from
phytotoxic elements, the work herein does not include an assessment regarding the suitability of the in-situ soils
as a growing media (i.e. compliance with BS 3882:2015 topsoil criteria).
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Potential Risks to Health or the Environment from Unidentified Sources

With the exception of buried asbestos (which requires further action), given the historic use of the site as a
poultry farm, it is unlikely unexpected sources of contamination will be identified. Regardless, a watching brief
should be maintained for any material exhibiting visual/olfactory evidence of contamination.

In practise, should the developer encounter potentially hazardous materials work should cease and the matter
be referred to an appropriate environmental consultant, as specified in Sections 6.2 and 6.3 of the PLQRA.

i
%3
=3

Page 25

ARUN DISTRICT COUNCIL M/80/19/PL



Frantier Estates 14d

LORAZOGA SUR Ref No: 402 08594.050008
Yapton Road, Middieton-on-Saa Moy 2019
NN S eI T L O TATITE A ra) I O L AT A At s i E e e
AU A SETRRE I A AR R AN SN NN NN RN

In broad terms, this report aims to support the NPPF by ensuring the site is suitable for its new use taking account
of ground conditions and land instability.

The PLQRA identified that the most likely / significant PPL appeared to be:
s PPL 1a: Potential harm to human health from exposure to contaminants entering water supply pipework
& PPL 1b: Potential harm to human health from exposure to contaminants in Made Ground

s PPL 1c: Potential damage to future buildings from exposure to aggressive ground and differential
settlement

s PPL 1d: Potential pollution of Controlled Waters (groundwater) by contaminants in Made Ground

s PPL 2&b: Potential pollution of Controlled Waters (groundwater & surface water) by contaminants from
leaking sewer

s PPL 3a: Potential harm to human health from inhalation of vapours from possible off-site contamination.

s PPL 3b: Potential pollution of Controlled Waters (groundwater) by contaminants migrating from an off-
site source.

s PPL 4a-c: Potential Harm to Human and Plant Health from Potential Contaminants in Imported / Site-
Won Landscaping Soils

s PPL 5: Potential Risks to Health or the Environment from Unidentified Sources

oo

Nine trial pits were excavated to a maximum depth of 3.20mbgl, and four dynamic boreholes were drilled to a
maximum depth of 5.20m BGL. The ground conditions across the site comprised topsoil overlying superficial
River Terrace Deposits. The topsoil was found to contain occasional patches of ash/charcoal, and the Made
Ground was found to contain occasional pockets of anthropogenic material including brick and fibre cement
sheet fragments; found to contain asbestos.

Groundwater was encountered between 1.55-1.85m BGL (3.16-3.25m AOD) found to lie within the River Terrace
Deposits

Geotechnical laboratory testing results are not available currently and the following preliminary conclusions are
based off observations only. Final geotechnical conclusions will be verified once testing results are analysed.

Geotechnical field observations found a thin layer of topsoil and Made Ground overlying natural River Terrace
Deposits comprising slightly gravelly sandy silts with frequent granular horizons present. The underlying chalk
bedrock geology was encountered, between 2.80m BGL in the south of the site and 4.10m BGL in the north of
the site.

Information obtained across the Site the risk of differential settlement (PPL1c) is not considered to be a
significant issue and shallow strip or trench-fill foundations are likely to be suitable for the proposed
development. Where foundations fall within the zone of influence of existing / proposed trees, the depth of
foundations may need to be increased. The proposed foundation design should consider the presence of silt
susceptible to shrinking and swelling, shallow groundwater and earthwork stability.
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If shallow groundwater is encountered during foundation excavation an alternative foundation solution may be
required. Additional ground and groundwater data will be required to inform any new foundation solution.

In order to duly consider the potential of basal heave within the proposed basement excavation further
information on the underlying groundwater conditions will be required.

The assessed significance of each PPL is summarised below, along with recommendations for any further work
(if required).
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At the time of this investigation the proposed route of the water supply pipe was not known, as such PPL1a has
not been assessed. However, by undertaking a targeted investigation along the route of the water supply pipe
(onceitis known) and working to the methodology set out in Section 5.1 of the PLQRA, the developer will prevent
PPL1a from occurring.

Serdoantial W
SOTENTIA Y

gy

Fourteen soil samples were recovered during the site investigation, and scheduled for a suite of contaminants
comprising metals, PAH, TPH CWG including BTEX and asbestos. The data set was subject to a GQRA protective
of residential land use.

It was found that the topsoil/Made Ground contains PAHs which might constitute a potential risk to the proposed
end users of the site. Asbestos cement sheet fragments were also identified within shallow soils in TP09 and
WS01 which may pose a potential risk.

PAHs only pose a risk to proposed end land users when they are exposed to impacted soils (i.e. in proposed soft
landscaped areas). Equally asbestos only poses a risk in soil when it is disturbed, thus giving the potential to
release asbestos fibres into the atmosphere or allowing asbestos impacted soils to be tracked indoors.

Remediation in relation to this PPL is therefore necessary. Impacted soil from landscaped areas should be
excavated and replaced with validated clean sub-soil/topsoil. Given the limited depth of impact (typically
300mm, maximum 500mm), and given the underlying natural strata is suitable for use, it is recommended that
all the topsoil/Made Ground in proposed landscaped areas is removed.

To limit off-site disposal, it may be possible to re-use this material beneath the proposed building footprint as
engineered fill, or beneath proposed hard landscaped areas (i.e. car parks).

Where shallow soils are destined for off-site disposal, the presence of visible asbestos cement sheet fragments
may lead to the material being classified as hazardous waste. It may therefore be more cost effective to pre treat
the material (via screening and hand-picking visible asbestos) prior to of-site disposal.

Given the presence of visible asbestos within the shallow ground, and quantifiable free fibre bundles within two
samples, it is likely CAR 2012 will apply to works which disturb the Made Ground. Groundworks contractors
should therefore be provided with this report and ensure the presence of asbestos is accounted for in their health
and safety planning.

In addition to the removal of topsoil/Made Ground from proposed soft landscaped areas, the stockpiles of mixed
demolition rubble/soil should be removed from site during groundworks. The presence of visible asbestos in
these piles means it is unlikely this material could be re-used within the redevelopment.

The asbestos encountered above ground adjacent to the existing building on site can be mitigated by an asbestos
hand pick by a suitable contractor to ensure that there is no risk to ground workers or potential end users.
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Concentrations of metals or PAHs have not been identified within the groundwater that pose a significant risk to
the underlying secondary A or principal aquifer. Nitrates have been encountered within two locations in excess
of the adopted screening criteria (likely present as a result of the historic use of the site as a poultry farm,
however given that these activities have stopped, nitrate in groundwater is likely to degrade over time, and the
risk to Controlled Waters is considered to be low.

Referencing the above, no further assessment or mitigation measures are necessary in relation to this PPL is
necessary.

Contaminants have been identified within the shallow Groundwater that indicate a possible release from a
broken sewer on-site (namely elevated ammoniacal nitrogen).

It is recommended that the sewer is fixed as soon as is reasonably practicable to cease ongoing release. Once
this has occurred SLR do not consider further remediation is required, as the residual ammoniacal nitrogen will
readily degrade.
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This source related to an off-site vehicle repair garage occupying the land immediately to the east of the site.
Investigation did not identify contaminants within the groundwater that are indicative of a release of
hydrocarbons and off-site migration. It should also be noted that groundwater is flowing to the north east; away
from the site.

As such, it is unlikely that contaminants are migrating onto site which may pose an unacceptable risk to human
health or the wider environment, and no further investigation in relation to this is required at this time.

Any imported soil will need to meet the specification outlined in Section 6.1 of the PLQRA. By working to the
specification and ensuring compliance with the British Standards, Frontier should prevent PPL4(a-c) from
occurring. However, further chemical testing of any imported soil/material may be prudent to demonstrate that
it does not pose a significant risk to human health.
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It is possible that unidentified sources of contamination may be revealed, not identified during investigation to
date (i.e. buried caches of asbestos).

In practise, should the developer encounter potentially hazardous materials work should cease and the matter
be referred to an appropriate environmental consultant, as specified in Sections 6.2 and 6.3 of the PLQRA.
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Building on the findings of SLR’s Preliminary Land Quality Risk Assessment, Frontier Estates Ltd commissioned
SLR to undertake a voluntary ground investigation to inform a Land Quality Risk Assessment and QOutline
Geotechnical Assessment.

This report has presented the findings of that voluntary ground investigation. The information obtained has also
been used to provide information about foundation options.

Potential PPL’s have been identified that require remediation/mitigation prior to occupation of the site.
Nevertheless a well-managed construction process will leave the site / land in a condition where it is fit for its
proposed use and not capable of being determined as contaminated land under Part 2A of the Environmental
Protection Act 1990.

In order to address the outstanding PPLs that pose a potential risk to human health, a remedial strategy for the
site should be produced and submitted to the LPA prior to the commencement of construction.
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