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Bxecutive Summary

Ste Address Wessex Yard, 8 New Lane, Havant Hampshire PO9 21)
National Grid | ;7159 106616

Reference

Ste Area 0.328 hectares

Qurrent Ste Use

The site comprises the former Wessex Yard, on New Lane, Havant, to the north of the
Portsmouth to London railway line. The site comprised aroughly rectangular plot of land
and is currently occupied by A1 Recovery and Practical Car & Van Rental, a vehide
storage and repair company, with their offices and garage located in the south of the
site and vehicle storage and parking occupying the rest of the site.

Ste History

Previous reports did not locate any plans from either the Hampshire Records Office or
the National Gas Archives which indicated the historical layout of the former Gasworks
site. However, information was obtained from the Contaminated Land Ckficer (QLO)
which summarised information held on the Local Authority GIS system. This indicated
that three gasometers had been located on site between ¢.1879 and ¢.1933 but did not
provide details about other historical structures. Information was also provided on the
presence of a neighbouring infilled pit to the east extending onto the eastern site
boundary; infill was noted as an ‘Unknown Waste Type’, leading to the conclusion that
infill of this pit islikely associated with the gas works waste.

Environmental
Setting

Groundwater data provided by the Environment Agency groundwater data and
information provided within a statutory response from Portsmouth Water indicatesthat
the site islocated within a groundwater Source Protection Zone 1c (S7Z 1¢) associated
with the Bedhampton Sorings. In the case of the subject site the S?Z1c applies to the
(halk aquifer which is located at depth beneath a confining layer of the London Gay
Formation and the Lambeth Group. The site islocated 403m south of the 8271 which is
attributed to unconfined Chalk strata.

No groundwater abstraction licenses or public water supplies were identified within a
1km radius of the site, the closest being Bedhampton Ps Soring No.2 located 1091m
west of the site.

Geology, Hydrology
& Hydrogeology

The site wasunderlain by acohesive unit of Made Ground, over superficial Hver Terrace
Deposits further underlain by bedrock of London Qay Formation and the Bognor Sand
Member.

Rver Terrace Deposits were recorded as a lithologically variable unit grading between
gravelly QLAY and dayey SAND, with the London Gay Formation logged as a laterally
uniform stiff grey QLAY grading into a gravelly QLAY as the base of the unit. Directly
underling this, the Bognor Sand Member was encountered at depths from 7.60-11.00m
bgl and comprised of a dense, greenish grey gravelly silty SAND.

Hydrogeology

Groundwater was encountered at depths varying between 1.00 to 2.60m bgl within
intrusive locations, WS101 and WS106 — WS108. Given the absence of water strikes at
the majority of shallow locations, and the variability in the depth to groundwater strikes,
it isconsidered that the shallow water strikesrepresent locally perched water within the
Made Ground.

It is considered that groundwater was encountered within sandy and gravelly horizons
within the London Qay Formation at depths ranging from 7.60 — 10.50m bgl. The
presence of cohesive strata attributed to the London Qay Formation is considered to
act as an aquitard.
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High resolution groundwater monitoring, utilisng data loggers has confirmed a
hydraulic gradient reducing to the south west, evident of a south westerly flow
direction.

Revised Gonceptual Ste Model —Gontrolled Waters

Upon completion of the Risk Assessment, no active pollution pathways have been identified in relation to the
risk to GControlled Waters.

Recommendations

A Remediation Method Satement (RMS should be prepared for the site to address risks posed to future site
usersfrom near surface soils, as set out in OECReport A10708/1.1 and summarised within Section 6.3.1 of this
report.

It isrecommended that a Aling Ask Assessment is prepared to assess the potential risk to Controlled Waters
during the piling process. Gonsideration should be given to the potential for mobilisation of near surface
contaminantsinto the underlying aquifer through potential bridging of the underlying aquitard (London Qay).
Depending on pile depth consideration should also be given for the potential for turbidity on the aquifer.

Should additional sources or evidence of contamination be encountered during site works, works should be
halted and contact made with a suitably qualified Environmental Consultant. At this stage, further investigation
and risk assessment should be undertaken, and contact made with the Local Authority.
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1.0  INTRODUCTION

1.1 Background

Omnia Environmental GConsulting (OEC) have been commissioned by Days Estates Ltd to
undertake a Phase Il - lll Groundwater Risk Assessment at the site of a proposed residential
development at Wessex Yard, New Lane, Havant, PO9 241 A site location map is presented
as Fgure 1.0 in Appendix l11.

The site has previously been subject to a Phase | Desk Sudy by Soils Limited entitled ‘Phase |
Desk Top Sudy, Former Town Gas Works, 8 New Lane, Havant, Hampshire, PO9 2JJ (ref:
15214/DS and a subsequent Phase || Ground Investigation Report, dated January 2016.

Following a review of the Soils Phase Il Report undertaken by the Environment Agency (EA)
and in light of the EA comments a further Phase Il site investigation was undertaken by OEC
and detailed within the report entitled ‘Phase lI-1ll Geo-Environmental Assessment, Wessex
Yard, 8 New Lane, Havant, PO9 2JJ (ref: A10708/1.1)’ dated November 2016. The report
concluded that the site did not have the potential to present a significant risk to controlled
waters and that the risk to human health waslimited to the potential for vapour and ground
gasmigration into buildings. The assessment wasbased on all areas of external space. Limited
concentrations identified within the underlying groundwater were attributed to an infilled
gravel pit neighbouring the site to the east.

The previous phases of Ground Investigation are discussed in Section 6.

Comments received from the EA suggested that further consideration should be made to
assessing the risk posed to controlled waters and recommended that contact with
Portsmouth Water was established before construction works took place. Following on from
this OEC proposed further site assessment, including the monitoring of existing wells to
provide further surety on groundwater flow direction using high resolution data, and for the
collection of additional groundwater samples utilising low flow methodology on a further
three occasions. HBC's acceptance of this proposal and subsequent comments are set out in
letter ref. QONS 17/00343, dated 17" March 2017 (Appendix V).

1.2 Proposed Development

It isunderstood that the proposed development will comprise the construction of three (3no.)
apartment blocks fronting onto New Lane to the west and Eastern Road to the north. The
apartmentsare understood to range from three to four storeysin height and comprise atotal
of thirty-nine (39n0.) one and two bedroom apart mentswith associated parking and areas of
raised planting.

The outline proposed site layout is presented as Figure 2.0 (Appendix llI).




Groundwater and Environmental Assessment August 2017
Wessex Yard, New Lane A10708/2.0

1.3 Objectives
The objectives of the Water Hsk Assessment are to:

> Undertake a review of previous Phase | and Phase |l investigation reports pertaining to
the site;

> Undertake an assessment of near surface soilsthrough intrusive site investigation;

> Undertake an assessment of the groundwater conditions through intrusive site
investigation and return groundwater monitoring; and,

> Assess the implications of any potential groundwater contamination which may present
arisk to future controlled waters.

1.4 Sources of Information
Background information was sought from the following sources:

> Soils Limited Report 15214/DS— ‘Phase | Desk Top Sudy at Former Town Gas Works, 8
New Lane, Havant Hampshire, PO9 2JJ. Dated October 2015;

> Soils Limited Report 15295/ GIR—‘Phase Il Ground Investigation Report at Former Wessex
Ste, 8 New Lane, Havant’. Dated January 2016;

> OEC Report A10708/1.1 — ‘Phase II-lll Geo-Environmental Assessment, Wessex Yard, 8
New Lane, Havant, PO9 2J1J. Dated November 2016;

> Environment  Agency Groundwater  Wulnerability Map  (www.environment-
agency.gov.uk/wiyby);

> British Geological Survey Map Sheet 316, Fareham, Solid & Drift Edition at a scale of
1:50,000;

> British Geological Survey Map Sheet 9 Hydrogeological Map of The Hampshire and Isle of
Wight 1:100,000;

> Environment Agency, proposed residential development comprising 39 one and two bed
apartmentswith associated car parking, cycle and refuse storage, following demolition of
existing buildings, of planning permission of APP/15/01425 for residential development,
ref. HA/2016/117926/01-L01. Dated 11" February 2016.

> Havant Borough Council, proposed residential development comprising 41 one and two
bed apartments with associated car parking, cycle and refuse storage, following
demolition of existing buildings (Approved 07/07/16) Request to discharge condition 9
(11/01/17), of planning permission of APP/15/01425 for residential development, ref.
COONS'17/00343. Dated 171" March 2016.

1.5 Limitations

The limitations of thisreport are presented in Appendix I.
1.6 (onfidentiality

OEC has prepared this report solely for the use of the Qient and those parties with whom a
warranty agreement has been executed, or with whom an assignment has been agreed.
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Should any third party wish to use or rely upon the contents of the report, written approval
must be sought from OEC; a charge may be levied against such approval.
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20 STESEITING

2.1 Ste Details

Ste Address Wessex Yard, 8 New Lane, Havant, Hampshire PO9 2.H
National Grid Reference 472139, 106616
Area ~0.33Ha

All acronyms used within thisreport are defined in the Glossary presented in Appendix ||
Asite location map is presented as Fgure 1.0 (Appendix I11).

22 Qurrent Ste Use

Ste Description

The site comprised a roughly rectangular plot of land which at the time of the site
investigation was occupied by A1 Recovery, a vehicle storage and repair company.

Ste accesswas via an entrance between two buildingsin the south-western corner of the site
with one building located either side of the access route. The buildings comprised a two-
storey commercial unit, rectangular in shape, aligned approximately east to west and utilised
as officesfor A1 Recovery and Practical Car & Van rental, located to the south of the site. The
second building comprised a reversed ‘L-shape’ and was located adjacent to the western
boundary of the site. The two buildings were observed to have several different uses
including vehicle repair workshop, which utilised the majority of the ground floor of the larger
building, tyre storage and welfare facilities. The external areasof the site comprised concrete
hardstanding and were utilised for the storage of recovery trucks, the storage of crash-
damaged vehicles as well as parking.

The site isbound to the south by a section of the Havant railway line, running approximately
east to west. To the north of the site was bound by Eastern Road and to the west of the site
was New Lane. The area immediately east of the site was occupied by a Gregory Bros Lid a
building company and adjacent storage facilities. To the south-east of eastern boundary of
the site is a large electrical substation associated with the railway. At the time of the site
walkover the site was partially encircled by metal palisade fencing to the north, north-west
and south-east and with a brick wall topped by palisade fencing to the east, and buildingsto
the south-west and south.

Hazardous Materials Sorage
Located to the northeast of the main building two rectangular uncontained Above Ground

Sorage Tanks (ASTs) were noted, with a smaller metal tank stacked on top of a larger tank.
From discussion with site occupantsthe tanks are understood to have formally been used for
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oil storage. Adjacent tothe rectangular ASTswas an IBCwhich appeared to be utilised for the
storage of waste fuel. A yellow spill tray was located underneath the IBC. On the most recent
site visit, anecdotal evidence was obtained suggesting that the former ASTs are now filled
with rainwater.

Waste Sorage

Alarge skip was located to the south of the site containing mixed waste. Adjacent to thiswas
several large blue barrels, which had been filled with rainwater, and an area where waste
wood was stored, assumed to be awaiting collection.

23 Qurrounding Area

The surrounding land uses are summarised below:

Direction Land Use

North Cemetery (north) and residential with private gardens (north west)

East Commercial properties and electricity substation associated with the railway.
South Commerdial building and railway line.

West Residential with private gardens with commercial units beyond.
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3.0 9STEHISTORY
3.1 On-Ste Historical Development

Information obtained from the Contaminated Land Officer (OLO) summarised information
held on the Local Authority’s GIS system. This indicated that three gasometers had been
present on site between ¢.1879 and ¢.1933. Information was also provided on the presence
of a neighbouring infilled pit to the east. The pit is noted to extend to the eastern site
boundary and to be infilled with an ‘Unknown Waste Type’, as detailed in the previous OEC
report (A10708/1.1) Figure 4.0 and 4.1.

3.2 On site Tanks

Information provided by the Gouncil suggeststhat the site had various tanks associated with
gasometers underlying the subject site.
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40 BENVIRONMBNTALSETTING

4.1 Geology & Hydrogeology

The British Geological Qurvey (BGS map for the site (Fareham, Sheet 316, Solid and Drift
Edition at a scale of 1:50,000) indicates that the site is underlain by the following geological
sequence:

Geological Unit Qassification Description Aquifer Qassification
- Rver Terrace Deposits . .
Quperficial (undifferentiated) Sand, silt and clay Secondary (A) Aquifer
Lontzlc\)lgr?hzrljo:g fa)ntlon Qay, silt and sand Unproductive Srata
Bedrock Bognor Sand Member
(Southern Half) Sand Secondary (A) Aquifer

The superficial Rver Terrace deposits are classified as a Secondary (A) Aquifer, with bedrock
of the London Cay Formation classified as an unproductive aquifer and bedrock of the Bognor
Sand Member classified as a Secondary (A) Aquifer.

The site is located within a Source Protection Zone 1c¢ (SPZ1c) for subsurface activity which is
associated with the Bedhampton and Havant Sorings, a public water supply, relating to the
Principal Chalk Aquifer. The Chalk is located at depth and is beneath a confining layer
comprising London Gay Formation and Bognor Sand Formation. The SPZ1 associated with
the Havant & Bedhampton Soringsislocated approximately 403m south of the site boundary.

FZic is a relatively new definition which is applied to aquifers that were previously
considered to be protected from contamination due to low permeability overlying geology,
but where activities such as deep drilling could present arisk to controlled waters.

No groundwater abstraction licenses or public water supplies were identified within a 1km
radius of the site.

Based on BGS Hydrogeological Mapping for the area, it is considered that regional
groundwater flow will be in a south-westerly direction towards Portsmouth Harbour. The
BGSHydrogeological map also indicatesthat the base of Tertiary deposits overlying the Chalk
to be at approximately -50mAOD. Given that Ground Level (Gl) at the site is at an elevation
of approximately 12.0m AQOD, this indicates that the top of the Upper Chalk to be
approximately site islocated at approximately 62m bGL

4.2 Hydrology

One (1no.) surface watercourse wasidentified within a 250m radiusof the site and comprising
an unnamed tertiary river and culvert, located 190m west of the site.
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The site isnot located within a currently defined flood risk zone, and is situated within an area
with limited potential for groundwater (clearwater) flooding.

4.3 Industrial Land Uses

The previous Desk Sudy report indicates that there are six (6no.) industrial land uses within
100m of the site, with five (5n0.) located on site and one (1no.) adjacent. The on-site industrial
land uses are summarised below:

Garage services with tanks;

Builder’s merchants;

Car breakdown and recovery service;

Licenced waste management facility, unspecified; and,
Registered waste transfer site, unspecified.

VoV VOV

The one (1no.) off-site entry within 100m of the site isattributed to railway line located 14m
south of the site.

4.4 Historical Industrial Land Uses

The previous DTSreport identified ten (10no.) historical industrial uses within a 250m buffer
of the site, with two (2no.) located on site and eight (8no.) located off-site. The historic land
uses are summarised below.

On-site:
> Three entries of tank/gasworks dated ¢.1867-1897;
> Depot, dated ¢.1993.

Off-site:
> CGasworks/pit, located 2m east, dated ¢.1867-1953;
At (backfilled), located 4m east, dated from ¢.1867-1953;
Railway line, located 14m south, dated c.1866-present;
Timber yard, located 86m west, dated ¢.1897-1932;
Builders Yard, located 168m south-west, dated c. 1965-1973;
Hectrical sub-station, located 168m east and 171m north east, dated ¢.1965-1973;
Warehouses, located 198m west, dated ¢.1960-1963; and,
Works, located 250 north-east, dated ¢.1960-1993.

VoV OV VNV VY

45 Sensitive Land Uses

The site is located within a currently defined Nitrate Vulnerable Zone (NVZ), however, there
are no other environmentally sensitive land uses within 250m of the site.

4.6 Ste Sensitivity Assessment

The site is considered to be located within a moderate to high sensitivity setting for the
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following reasons:

D

D

Underlying geology comprises a superficial Secondary (A) Aquifer overlying the London
Qay classified as unproductive Aquifer, subsequently underlain by the Bognor Sand
Formation classified as a Secondary (A) Aquifer. This is all further underlain by a Chalk
classified as a Principal Aquifer, attributed to the Bedhampton Sorings;

The site is located within a Groundwater Source Protection Zone 1c (SPZic), for
Bedhampton and Havant Sorings, a public water supply;

Historically the site has been used as a Gas Works as well as garages and vehicle repair;
and,

Residential properties are located in close proximity to the subject site.
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50  OONSULTATIONS

5.1 Environment Agency

As summarised in Section 1.1, the previous Ste Investigation Report (ref: 15295/GIR was
submitted to the EAfor review prior to the commencement of additional ground investigation
works. The EA raised concerns of risks posed to groundwater and indicated that gasworks
contamination had previously been identified on another development site to the south of
the railway line (as set out in letter ref. HA/2016/117926/01-LO1).

The EA suggested that further consideration should be given to assessing the risks posed to
controlled waters and recommended that contact was made with Portsmouth Water and
Havant Borough Council before construction works took place.

52 Havant Borough Gouncil

Contact was made with Havant Borough GCouncil regarding the scope of investigation planned
for the site. Upon review of OEC report ref: A10708/1.1, Havant Borough Council
recommended further rounds of sampling of existing wells to determine the range of
groundwater surface gradient, vertical range of groundwater movement as set out in letter
ref. QONS 17/00343, dated 17" March 2017.

10
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6.0 PREVIOUSINVESTIGATIONS

The site has been subject to at least three (3no.) phases of previous site investigation. An
initial Phase | Desk Top Sudy (DTS and subsequent Phase Il Ground Investigation Report (GIR
produced by Soils Limited as well as a Phase Il ground investigation undertaken by OEC are
summarised in the following section.

6.1 Soils Limited report, Phase | Desk Top Sudy Former Town Gas Works, 8 New Lane, Havant,
Hampshire, PO9 21 (ref: 15214/ DS) — October 2015

A Phase | Desk Top Sudy (DTS report was produced by Soils Limited in October 2015 and
identified the following potential sources of contamination.

Potential Source | Potential Contaminants | Potential Impact
On Ste
Metals (As, &d, Pb, Hg, S, Ni), Human Health
Gas Works Asbestos, PAH and TPH, ammoniacal Controlled Waters
liquors Future Ste Users
Metals (As, &d, Pb, Hg, S, Ni), Human Health
Gas works/pit (Historic) Asbestos, PAH and TPH, anmoniacal Controlled Waters
liquors Future Ste Users
Metals (As, &d, Pb, Hg, S, Ni), Human Health
Garage services Asbestos, PAH and TPH, Volatile Gontrolled Waters
Organic Compounds (VOO Future Ste Users
Above ground Sorage Tanks Polycyclic Aromatic Hydrocarbons Human Health
(AST) (PAH) and TPH Controlled Waters
Licensed Waste Management Metals (As, Cd, Pb, Hg, S, Ni), Human Health
Facilities Asbestos, PAHand TPH Controlled Waters
Made Ground Meﬁéﬁgﬁﬁ’aﬁ’%m’ Human Health
Off Ste
Historicinfilled ground Metals (As, Cd, Po, Hg, S, Ni),
associated with historic gas Asbestos, PAHand TPH Future Ste Users
works (4m east) Ground gas
Railway Line (14m South) Meﬁéﬁgﬁﬁ’aﬁ’%m)’ Future Ste Users

Historical Gasworks

The DTSdid not locate any plans from either the Hampshire Records Office or the National
Gas Archives which indicated the historical layout of the former Gasworks site. However,
information was obtained from the Contaminated Land Officer (OLO) which summarised
information held on the Local Authority GIS system. This information indicated that three
gasometers had been located on site between ¢.1879 and ¢.1933.

Information from the Local Authority also indicated the presence of Above Ground Sorage
Tanks (ASTs) with distribution points as well as an Underground Sorage Tank (UST), all of
which relate to more recent land use as a Depot.

11
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Adjacent Infilled Pit

The DTS identified a large gravel pit to the east of the site and associated with the
development of the Gas Works. Recordsindicated that the pit was infilled with an ‘unknown
waste type’. The gas work pit is identified on historical mapping from ¢.1867 with the pit
being infilled prior to ¢.1953.

The conclusions and recommendations of the Phase | site investigation were as follows:
> The Phase | investigation concluded that the risks summarised in the table above
presented amoderate risk to soils, groundwater and ground gasand arisk to future

site users.

6.2 Soils Limited report, Phase Il Ground Investigation Report at Former Wessex Ste, 8 New
Lane, Havant (ref: 15295/ GIR) — January 2016

APhase | and Il site investigation report was produced for the site by SoilsLid in January 2016
and identified the following potential sources of contamination.

Potential Source | Potential Contaminants | Potential Impact
On Ste
Made Ground containing
elevated concentrations of Heavy Metals Human Health &
heavy metals, TPH and PAH (As & Pb), PAHand TPH Controlled Waters
acrossthe site.
Groundwater containing TPH ly Controlled Waters
(Cie-G1 & Go1-Ges)

The conclusions and recommendations of the site investigation were as follows:

> The ground investigation identified elevated concentrations of lead and PAHs which were
considered to pose a risk to human health and controlled waters;

O Hevated concentrations of hydrocarbons were identified in groundwater samplestaken from
the northeast and southwest of the site.

O It was therefore recommended that additional work was undertaken including investigation
in areas highlighted to contain contamination within shallow and deep samples, investigation
of former gas holders and storage tanks and installation of deep boreholesto enable gas and
groundwater monitoring to take place.

6.3 OECReport A10708/1.1 —Phase Il - 11l Geoenvironmental Ste Assessment, dated November
2016

A supplementary Phase |l site investigation report was produced for the site by OFC in
November 2016 and identified the following potential sources of contamination.

12
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Potential Source | Potential Contaminants | Potential Impact
On Ste
Made Ground containing Heavy Metals (As, Be, Pb), Asbestos, Human Health &
elevated concentrations of PAH and TPH Controlled Waters
heavy metals, PAH and TPH.
Groundwater containing
elevated concentrations of Heavy Metals, PAH Cgﬁﬁgﬂezb\?vzgs
Metals and PAH
Ground Gas
M
ade Ground (CHy) and (Q0») Human Health

Gondusionsfrom the OECReport A10708/ 1.1

> OECreport A016708/2.0 identified exceedances of heavy metals, PAH and TPH within Made

Ground. It was concluded that the exposure pathway for heavy metals and PAH would be
severed by the presence of hardstanding and raised areas of soft landscaping. However,
elevated concentrations of TPH were identified beneath the proposed building footprints.
The exposure pathway for these determinantsis through vapour inhalation, therefore it was
considered likely that elevated concentrations of cyanide, PAH and TPH would pose a
significant risk to human health and that mitigation systemsin the form of a vapour resistant
membrane within buildings would need to be installed.

The investigation also identiifed potentially active pollution linkages within the near surface
in relation to the migration of vapoursinto buildings. The site was classified as Characteristic
Stuation 2 due to the presence of elevated ground gas concentrations.

It wasrecommended that a Filing Risk Assesment was undertaken to assessthe potential risks
posed to controlled waters during the piling process. The report stated that consideration
should also be given to the potential for mobilisation of near suface contaminants into the
underlying aquifer through potential bridging of the underlying aquitard (London Qay).
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70  CONCEPTUAL STEMODEL (CSV)

The Conceptual Ste Model set out below considers only risks relating to Controlled Water.
Near surface soils have been considered separately within OBCreport reference A10708/1.1.

7.1 Initial CaVI

In accordance with Environment Agency, AR 11 (2004) and 10175 (Code of Practice for
Investigation of Potentially Contaminated Land), Omnia Environmental Consulting have
developed an initial C3VI to identify potential contamination sources, migration pathways and
receptors within the study area.

Contaminant Sources

On-site Potential Sources

> Hevated concentrations of Heavy Metals within groundwater;
> Hevated concentrations of PAHwithin groundwater; and,
> Hevated concentrations of TPH within groundwater.

Potential Pathways

> Vertical and lateral migration.

Potential Beceptors

>  (Controlled Waters.

An Initial Conceptual Ste Model has been prepared for the site and ispresented below within
Table 7.1.
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Table 7.1 Initial Gonceptual Ste Model
Potential . o .
Source Gontaminant migration Potential e llieele; LEGITEDE; Overall Risk Rating Active/ Inactive
Receptors Occurrence Occurrence
pathway
On Ste
Bevated Metals :
: Vertical and
wnczﬂtr:ﬁ:'ons (Af’bojs’ecr\]i;’o’ lateral Controlled Waters Medium Medium Moderate Potentially Active

Groundwater PAHs and TPH migration
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8.0  STEINVESTIGATION
8.1 Summary of Previous Works

The site has been subjected to several phases of intrusive site investigation resulting in the
advancement of a number of shallow and deep boreholes installed as environmental
monitoring points. The environmental monitoring pointsinstalled by OECwere subsequently
sampled for groundwater. The installation details of the sampling points are summarised in
Table 8.1 below.

Table 8.1 Summary of Previous Feldwork
Monitoring
Location . Maximum | Well Response
OEC Report No Rationale Type Depth Zone
(m bg))
8.00-11.00
(BH101)
General spread acrossthe site for
BH101 .
BH102A assessment of potential P 14.00 7.00-11.00
contamination within the underlying ' (BH102A)
BH103 . o
soils and groundwater monitoring.
6.50 —10.50
(BH103)
A10708/1.1 Targeting historic gas works for
potential contamination. Ground gas i
WS104 monitoring Within dose proximity of WS 4.00 0.50-3.50
historic gas.
General spread across the site for 1.00-2.50
; (WS108)
WSI108 assessment of potential
- WS 5.00
WSI110 contamination. Ground gas and 0.50-2.50
groundwater monitoring. (WS1 1' 0)
8.2 General

A ground investigation was designed based on the findings of all previous reports and
considering comments and recommendations made by the Environment Agency and Havant
Borough Council (ref. HA/2016/117926/01-L01, ref. (OONS17/00343 and ref.
OONS'16/00061).

The exploratory hole locationsfrom the ground investigation conducted by OECareillustrated
in Fgure 3 (Appendix Ill). Ground conditions encountered are presented on exploratory hole
logs, which are provided in Appendix IV.

8.3 Groundwater Monitoring

Three (3no.) phases of groundwater monitoring have been undertaken by OEC following
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completion of site works, between July and September 2016 with the third phase of
monitoring and sampling undertaken during July 2017.

The first phase of sampling utilised a bailer to obtain grab samples, resulting in a high
proportion of suspended solids within the samples and was therefore considered to be
unsuitable to provide an assessment of concentrations within the underlying groundwater.
All subsequent monitoring has utilised the low-flow (micropurging) sampling methodology
utilising a peristaltic pump and YS multi-parameter meter as preferred by the Environment
Agency. The low-flow sampling technique allows for a sample to be collected directly from
formation water without overt agitation of the water column present within the monitoring
pipe and therefore minimises the mobilisation of either product residue adhered to the well
casing, or of suspended fines with sorbed contaminants and therefore provides a reliable
estimate of dissolved-phase contaminants.

Asset out in Section 2.2, an open topped, decommissioned AST was situated close to location
WSI108, and was observed to be leaking water onto the hardstanding, within the vicinity of
WSI108. The water from the tank was sampled on 20" July 2017 and submitted for analysis
to facilitate a comparison to groundwater concentrations present in location WS108.

84 Laboratory Analysis

Selected soil samples were previously submitted for a range of chemical analysis including,
metals, pH, water-soluble sulphate (2:1 extract), total cyanide, phenols, speciated Polycyclic
Aromatic Hydrocarbons (PAHSs), asbestos fibres in soil and banded Total Petroleum
Hydrocarbons (TPH). Groundwater samples were submitted for a range of chemical analysis
including metals, PAHs, TPH-ONG, BTEX, phenols & cresols, sulphate, pH and total cyanide.
Selected samples were also analysed for total dissolved sulphur, chloride, nitrate, ortho
phosphate, Fe Il and Fe lll.

Exova Jones Environmental Laboratory undertook the analytical work in accordance with
UKAS accreditation where applicable and the testing results are included in Appendix V and
discussed in Section 10.

17



Groundwater and Environmental Assessment August 2017
Wessex Yard, New Lane A10708/2.0

9.0 GROUND AND GROUNDWATER GONDITIONS
9.1 Ground Conditions
9.1.1  Geology

The site was underlain by a cohesive unit of Made Ground, underlain by superficial Rver
Terrace Depositsfurther underlain by bedrock of London Qay Formation and the Bognor Sand
Member. Rver Terrace Deposits were recorded as a lithologically variable unit grading
between gravelly and clayey LAY and SAND, with the London Qay Formation logged as a
laterally uniform stiff grey CLAY grading into a gravelly CLAY as the base of the unit was
encountered. Directly underling this, the Bognor Sand Member was encountered at depths
from 7.60-11.00m bgl and comprised of a dense, greenish grey gravelly silty SAND.

9.2 Groundwater Conditions

Groundwater was encountered within all cable percussive borehole locations and window
sample location WS108. The depth to groundwater strikes encountered are summarised in
Table 9.2 below.

Table 9.2 Groundwater Observations

Location Dept(rr:]tgg%rlke Type Geology

BH101 10.50 Srike | London Qay Formation
BH102A 9.40 Srike London Qay Formation
BH103 7.60 Srike London Gay Formation

TP101 1.50 Seepage Made Ground
WSI104 1.10 Srike Made Ground
WSI106 1.00 Srike Made Ground
WSI107 1.00 Srike Made Ground
WSI108 2.60 Srike Made Ground

9.3 Groundwater How Direction

During the current phase of investigation, the X, Y & Z co-ordinates for locations BH101,
BH102A and BH103 were surveyed by a specialist utilities firm, using DGPS surveying
equipment to allow the confirmation of groundwater flow direction. Solinst leveloggers and
a barologger were deployed to provide high-resolution groundwater monitoring data to
accurately determine groundwater level at selected monitoring points, to facilitate an
accurate calculation of groundwater flow direction and the hydraulic gradient beneath the
site.

The co-ordinates of each location and elevation of the standpipe in mAQOD are presented in
Table 9.3 below.
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Table 9.3 — Monitoring Borehole Go-ordinates

Location Eastings Northings Sand?rfzg[;vatlon
BH101 472129.416 106636.002 12.111
BH102A 472146.547 106601.230 12.210
BH103 472103.901 106600.305 11.617
WS103 472137.911 106585.969 12.161
WS104 472131.795 106611.200 12.086
WS108 472125.038 106627.492 11.865
WSI110 472149.678 106641.260 12.168

An additional three rounds of groundwater monitoring and sampling utilising the low-flow
sampling technique were undertaken between 151" June and 20" July with the groundwater
levels recorded using a dip tape and corrected to Ordnance Datum. Groundwater levels are
presented in Table 9.4 below.

Table 9.4 — Groundwater Level

. Groundwater Level
Sandpipe Mean
Location | Hevation | 15/06/17 | 15/06/17 | 13/07/17 | 13/07/17 | 20/07/17 | 20/07/17 GWL
(mAQD) (mbgl) (mAQD) (mbgl) (mAQD) (mbgl) (mAQD) (mAOD)
BH101 12.111 2.97 9.141 3.00 9.111 3.025 9.086 9.117
BH102A 12.210 3.13 9.080 3.00 9.210 3.020 9.190 9.160
BH103 11.617 2.67 8.947 2.60 9.017 2.60 9.017 8.993

Leveloggers continuously monitored groundwater level and barometric pressure and were
deployed over atwo-week period.

The mean groundwater level at each of the locations monitored is presented in Table 9.5
below.

Table 9.5 — Average Groundwater Level - Level Loggers

. Sandpipe Data Logger Period
Location | 'Ravation [ 15/06/17-20/ 06/ 17 (mbg))
BH101 | 12111 9.053
BHI02A | 12.210 8.997
BH103 | 11.617 8.872

Levelogger data which has been processed to correct for atmospheric pressure influence and
corrected to mAQOD is presented in Appendix VIIl. The data shows a relatively stable
groundwater level over the assessed periods. However, relatively small fluctuations have
been detected within the dataset which roughly correspond to the tidal cycle, and it is
therefore possible that these fluctuations could be attributed to tidal influence from
Langstone Harbour, located approximately 3.0km away. However, a detailed analysis of the
relationship between groundwater level and the tidal cycle is outside of the scope of this
report.
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Groundwater data has been corrected to Ordnance Datum using x, y, and zdata obtained for
the purpose of this report in order to obtain an average groundwater level for each location
to remove the effect of local differencesin ground level acrossthe site.

The groundwater flow direction has been calculated using the triangulation method and
indicates that groundwater flow is towards the south-west with a hydraulic gradient (i) of
0.0041 based on a change in groundwater level of 0.08m over a horizontal distance of 20m.
The groundwater triangulation plot is presented as Fgure 4 in Appendix Ill and graphical
representations of the levelogger data are presented in Appendix VIII.
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10.0 TIER1 QUALITATIVE GROUNDWATER RSK ASSESSMIENT

OEC has undertaken a Tier 1 qualitative risk assessment to determine if any potential
contaminants within groundwater and soil pose an unacceptable level of risk to the identified
receptors.

10.1  Controlled Waters

For the purpose of the Tier 1 assessment, laboratory data from all phases of investigation has
been compared directly to the UK Drinking Water Sandards (UK DWS. In cases where a
determinant does not have a UK DWS screening value, the measured concentrations have
also been compared to the World Health Organisation Drinking Water Sandard (WHODWS
screening values in order to adopt a conservative approach. The origin of the Tier | screening
values are presented in Appendix VI.

Groundwater resultsfrom the first phase of sampling (duly 2016) has not been included in this
assessment as the results were not considered to be representative due to high levels of
suspended solids within the samples analysed. A high suspended solid percentage within
samples can skew the resultsto reflect concentrations sorbed to fine particles of silt, clay and
organic matter and does not therefore accurately reflect dissolved phase determinantsin the
underlying aquifer.

All subsequent groundwater sampling has utilised the low-low (mircopurging) methodology
of groundwater sampling as preferred by the Environment Agency. Thistechnique allows for
a sample to be collected directly from formation water without overt agitation of the water
column present within the monitoring pipe and therefore minimisesthe mobilisation of either
product residue adhered to the well casing, or of suspended fines with sorbed contaminants
and therefore provides areliable estimate of dissolved-phase contaminants.

It was noted that during the monitoring round dated 15" June 2017, that water was actually
collected from a historic well (W) installed during the previous site investigation
undertaken by SilsLtd. The results have been included in the assessment, but W3 was not
sampled on subsequent monitoring visits.

Table 10.1 Tier 1 Rsk Assessment for Controlled Waters

UK Drinking WHO No
Determinand Units Water FWEQS| n| MC | of Loc of Ex
DWS Assessment
Threshold Ex
Inorganics
12.1 BH101
. 29.6 BH102A Further Assessment
Arsenic ug/l 10.0 - 50 |31 179 8 WS104 Required
441.2 WS108
. 31 No Further
Cadmium ug/l 5.0 - 2000 05| - - Assessment
. 31| 627 BH102A Further Assessment
Chromium g/l 50.0 - 4.7 5026 4 WS108 Required
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Iron ug/l
31| 95 BH102A Further Assessment
Lead ug/l 10.0 - 7.2 10 2 WS104 Required
1,140. Further Assessment
Mercury ug/l 100 1,000 | 2 %3 WSI108 Required
. 31| 138 BH102A Further Assessment
e Kyl 2010 - 2 a1 | 4 WS108 Required
. 31 No Further
Slenium ug/l 10.0 - 20 <3 - - Assessment
31 No Further
Copper ug/l 2000.0 - 1 729 | - - Assessment
31| 335 BH102A
Zinc g - - 50 1481 | 5 wsios | Ut hgﬁ‘:e;“em
129 TANK
PAH
130 BH101
130 BH102A
. 570 BH103 Further Assessment
Cyanide ug/l 50.0 - 50 |31 170 12 WS104 Required
150 WSI108
250 w3
31 Further Assessment
Naphthalene ug/l - - 24 10.1 | 5 BH102A Required
31| 0.77 WS104 Further Assessment
Anthracene ug/l - - 0.1 0.04 8 TANK Required
31| 549 BH103 Further Assessment
Ruoranthene ug/l - - 0.1 548 7 WS104 Required
31 No Further
Benzo(a)Pyrene ug/l - 0.7 0.05 0.02 | - - Assessment
31 No Further
Indeno(123-cd)Pyrene | g/l - - 0.2 <0.10| - - Assessment
. 31 No Further
Benzo(ghi)Perylene ug/l - - 0.2 <0.10| - - Assessment
0.26 WS104 Further Assessment
*) - - -
PAHSs (sum of 4) ug/l 0.1 31 6.86 BH103 Required
TPH Aliphatics
31 No Further
TPHG-G ug/l - 15,000 20 <10 | - - Assessment
31 No Further
TPHG-G pg/l - 15,000 - 46 | - i Assessment
31 No Further
TPHG-Gio pg/l - 300 - 2 | - i Assessment
31 No Further
TPH GGz Kyl i 300 i R i Assessment
31 No Further
TPH Ci2-Cis ug/l - 300 - <10 | - - Assessment
" 31 No Further
TPHCi6-Cx ug/l - 300 - 170 | - - Assessment
- 31 No Further
TPH Go1-Ges pg/l - 300 - 5 | - i Assessment
TPH Aromatics
92 BH102A
THGG g/l - 10 - 31| 12 | 3| BHi02A F“”h;req‘ e es(?“e”t
19 WS104
31 No Further
TPHG-G pg/l - 50 - <10 ) Assessment
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TPH G-Gio ug/l . 0 | 20 ' 12| - ] No Further
TPH G0 Gz pg/l - 100 N - /L\lsoseﬁsg:;rt
TPHC2-C pg/l - 100 - ¥ e | - - /L\lsoseﬁsg:;rt
TPHCE-CH el - o | - % 20 TANK F‘“hg{qu:i’}e:;“e”‘
moe | - e | - [T o] Asosmen
Notes

(*) Qum of 4 PAH is the summation of Benzo(b)Huoranthene, Benozo(k)Auoranthene, Benzo(ghi)Perylene and Indeno(123-
d)pyrene. The LODis utilises as an indicative value to adopt the most conservative approach when calculating the total PAH
values.

(**) WHO Guidance on Petroleum Products in Drinking Water does not provide target values for TPH Aliphatic Cie-Go1 or G-
Gss and so the target value of 300 pg/| for Ci>-Gis has been used to adopt a conservative approach.

With reference to Table 10.1, it can be seen that the UKDWSand FW BEQShas been exceeded
for the following determinants:

Metals (Arsenic, Chromium, Lead, Nickel & Zinc);

Oyanide;

PAHSs (Naphthalene, Anthracene & Huoranthene & Sum of Four PAHS);
TPH (Aromatic Gs-Cs & Cie-Ca1)

NNV VOV

The ground investigation works undertaken to date have identified two discrete water bodies;
alocalised and laterally discontinuous perched water body within near surface Made Ground,
as identified by groundwater strikes and seepages within locations WS104, WS106, WS107,
WSI108 and TP101. No water wasencountered wit hin the remaining window sample locations
(WS101, WS102, WS103, WS105, WS109, WS109A and WS110) further indicating that the
water body within Made Ground is laterally discontinuous and locally perched in nature.

Alaterally continuous piezometric surface was encountered within the deep cable percussive
boreholes, which were advanced through a confining clay horizon, with groundwater strikes
encountered at depths ranging from 7.60-10.50m bgl. As such, the risk assessment below
makes a distinction between the two water bodies.

Given the site history and the fact that the above determinants were found to exceed the
adopted Tier | groundwater screening values, OEChave also undertaken an assessment of the
concentrations detected within soils using a direct comparison to the current Tier | human
health screening values for a residential end use with homegrown produce for comparative
purposes.

10.2  Assessment of Soil Concentrations

A soil assessment has been undertaken as it was considered that any widespread impact
which could migrate to the groundwater table would be anticipated to be present at elevated
concentrationswithin near surface and deeper soils, if originating from the site. Datahasalso
been extracted from the previous Soils Limited report (ref. 15214/DS) for the Qualitative Risk
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Assessment. Absence of elevated concentrations within the soil profile would support the
assessment that the source of impact was off-site and not directly attributed to the subject
site.

At aTier 1 stage the long term (chronic) human health toxicity of the soil has been assessed
by comparing the on-site concentrations of organic and inorganic compounds with reference
values published by the EA (Contaminated Land Exposure Assessment (CLEA) Soil Guideline
Values (SGV)) and where absent, Generic Assessment CGriteria (GAGs) published by LQM/CIEH
Quitable for Use Levels (4UL) 2015. Based on the proposed residential end use with
landscaped areas across the site, OEChas adopted screening values for a residential end use
with homegrown produce. The origin of the GACvalues are presented within Appendix VI.

Table 10.2 Tier 1 Rsk Assessment for exceedances of soils for Residential BEnd Use
without Home Grown Produce

No.
Determinand Units | GAC | n MC of Ol‘foéx Pathway | Assessment
ex
Inorganics
A
ALEEIE mg/kg | 40 | 28| 4095 | 4 | WSI09A (1.50m b) 1 Aizsji':‘;”t
76 WS3 (6.50m bgl)
. No Further
Chromium (1Il) mg'kg | 910 | 28 | 127.7 - N/A 1 Action
. No Further
Chromium (V1) mg/ kg 6 28 << - N/A 1 Action
356 WSI106 (3.0m bgl)
7552 TP101 (1.60m bgl) Further
Lead mg/kg | 310 | 28 | 403 5 WS3 (0.50m bgl) 1 Assessment
713 WS5 (0.80m bgl) Required
361 WH$A (2.40m bgl)
. No Further
Nickel mg/kg | 180 |28 | 41.6 - N/A 1 Action
No Further
Z4nc mg/kg | 40000 | 28 | 1291 - N/A 1 Action
PAH
Further
Oyanide mg/kg | 791 | 28 | 25026 | 1 WSI109A (0.60m bgl) 2 Assessment
Required
3.32 WS105 (0.30m bgl) Further
5.35 WSI109A (0.60m bgl)
Naphthalene mg/kg | 23 28 6270 4 WS (4.80m bg) 2 AFs‘s;sSirrn;nt
2.59 WS3 (0.50m bgl)
No Further
Anthracene mg/kg | 3100 | 28 | 22.01 - N/A 3 Action
Further
Ruoranthene mg/kg | 1500 | 28 | 1550 1 WS (4.80m bgl) 3 Assessment
Required
112.68 WS105 (0.30m bgl) Further
Benzo(b/k)Huoranthene | mg/kg | 110 | 28 | 184.6 3 WSI109A (0.60m bgl) 3 Assessment
632 WS (4.80m bgl) Required
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Benzo(ghi)Perylene | mg/kg | 360 | 28| 142 | - N/A 3 Nﬂg:er
45.59 WS105 (0.30m bgl) Further
Indo(123-cd)Pyrene | mg/kg | 45 | 28 | 64.33 WS109A (0.60m bgl) 3 Assessment
211 WS (4.80m bgl) Required
TPH Aromatic
Further
TPHG-G mg/kg | 370 | 10| 621 | 1 WS (4.80m bgl) 2 Assessment
Required
Further
TPHCl8-C1* mg/kg | 1900 | 10| 7293 | 1 WST (4.80m bgl) 2 Assessment
Required
Notes

Main Exposure Pathways: 1 = Soil Ingestion, 2 = Vapour Inhalation (indoor), 3 = Dermal Gontact & Ingestion, 4 = Dust
Inhalation.

Abbreviations: GAC= General Assessment Criteria, n = number of samples, MC=Maximum Goncentration; Loc of Bx =
Location of Exceedance.

* The Tier 1 GACfor the hydrocarbon fraction is derived from the OB/ S4UL assessment for petroleum hydrocarbons
QriteriaWorking Group (CWG) for both aliphatic and aromatic compounds. OEChas utilised the lowest of the aliphatic
and aromatic chain lengthsin order to adopt a conservative approach, which is considered satisfactory for the
protection of human health.

(i) Benzo (b) Huoranthene (2.6mg/kg) Benzo (k) Huoranthene (77mg/ kg)

With reference to Table 10.2, the results of this direct comparison demonstrate that the Tier
1 screening criteria have been marginally exceeded for the following determinands:

Metals (Arsenic & Lead);
Oyanide;
PAH (Naphthalene, Huoranthene, Benzo(b/k)Ruoranthene, Indeno(123-cd)Pyrene,
Benzo(ghi)Perylene);
> TPH Aromatic Gs-G; and Go1-Cao.

10.3  Assessment of Perched Water

Perched water wasencountered as strikes and seepages within Made Ground within locations
WSI104, WS106, WS107, WS108 and TP101 (Section 9.2). However, during the most recent
phase of groundwater sampling, water was only encountered within locations WS104 and
WSI108 located slightly west of site centre. Groundwater monitoring did not identify any
groundwater within locations WS101, WS102, WS103, WS105, WS109, WS109A and WSI110
indicating that the water body is discontinuous.

Bevated concentrations of arsenic were found to exceed the UKDWSin perched waters in
locations WS104 and WSI108. It was found to exceed marginally in location WS104 with
concentrations ranging from 12.0 ug/l to 17.9 ug/l compared to a screening value of 10 ug/|.
However, at location WSI08 concentrations were considerably higher, ranging from
155.1ug/1to0 441.2 ug/ .

Hevated concentrations of chromium, ferriciron (Fe Ill), nickel and zinc where also identified
within location WS108 but no further exceedances for heavy metals were identified within
location WS104.
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An exceedance of Oyanide was identified in locations WS104 and WS108 and WS previously
installed by Soils Limited.

Water samples from location WS108 exhibited a very low pH with values ranging from pH
1.75to pH 1.99. These results are in contrast to location WS104, located approximately 15m
to the south-east, which yielded almost neutral pH results ranging from pH 7.40 — pH 7.53.

Additional analyses were scheduled on samples from WS104 and WS108 in order to
determine the cause of the low pHvalues. These additional analyses comprised the following
anions; total dissolved sulphur (S, chloride (Q), nitrate (NO4) and ortho-phosphate (POs). The
results indicated a very high concentration of dissolved sulphur (3,149mg/l) compared to
location WS104 (5.61mg/1). It is therefore considered that given the concentration of total
dissolved sulphur that the low pH concentrations within location WS108 are likely due to the
presence of sulphuricacid (H2S0s) in the subsurface. The high concentrationsof heavy metals
within WS108 are therefore likely to be associated with acidic (low pH) conditions due to the
increase in solubility of heavy metalswith low pH. However, the absence of low pH conditions
at location WS104 suggeststhat the cause of low pH conditions is localised to the vicinity of
WSI108.

During the monitoring visit undertaken on 20" July 2017, it was noted that the
decommissioned AST adjacent to location WS108 was continuously leaking an orange
coloured fluid. Anecdotal evidence from an operative on site suggested that the tank isopen
topped and collects rainwater, and in order to provide further information a water sample
was collected from the AST for comparison purposes. The water sample from the tank
exhibited elevated concentrations of zinc, anthracene (PAH) and TPH Cis-Go1, which is
consistent with itsformer use as a fuel storage tank. The concentration of zinc is considered
likely to be due to the galvanisation of the tank, which has solubilised into the collected water
over time. The liquid sampled was orange in colour, which was considered to be due to the
presence of suspended ferric iron oxide (Fe Ill). The sample was filtered on-site, which
removed the majority of the orange colouration with the laboratory result yielding a dissolved
Fe lll concentration of 0.07ug/|.

Hevated concentrations of total dissolved chromium were recorded within perched water
samples from location WS108 with a maximum concentration of 502.6ug/.

It was noted that concentrations of total dissolved chromium did not exceed the adopted
screening value (50ug/1) nor did they exceed the laboratory limit of detection of 1.5ug/| at
any other locations analysed during any of the four monitoring rounds. This suggests that
chromium exceedances are localised to the perched waters in the vicinity of WS108.

Hevated concentrationsof PAHwere identified within the perched water taken from location
WSI104. Anthracene showed an exceedance of the Freshwater EQS with a maximum
concentration of 0.53ug/l, and an exceedance of Huoranthene with a maximum
concentration of 1.36ug/l. Anthracene and Huoranthene are compared to a Freshwater EQS
of 0.1 pg/l due to there being no UK DWS or WHO DWS screening value. It is therefore
considered whilst the elevated concentrations of the PAH exceed the adopted screening
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levels that do not have the potential to present a significant risk to off-site receptors asthe
concentrations are isolated to perched water within Made Ground at location WS108.

10.4  Assessment of Groundwater

Groundwater was encountered within the three deep cable percussive boreholes, BH101,
BH102A and BH103. Hevated concentrations of heavy metals including arsenic, chromium,
lead, nickel and zinc were found to exceed the UKDWSin groundwater samplesfrom BH102A,
with a single marginal exceedance of arsenic (12.1ug/l compared to a UK DWS value of
10.0ug/1) identified within BH101. Given the marginal nature of the exceedance of arsenic at
location BH101, together with the absence of exceedances in the remaining five (5no)
monitoring visits, thisis not considered to present a significant risk to controlled waters.

Hevated concentrations of heavy metals exceeding the adopted screening criteria within
location BH102A were restricted to a single sample taken on 19t October 2016 with no
concentrationsexceedingthe screening criteriadetected prior to or after thisdate. Giventhe
absence of elevated concentrations of heavy metals in five out of six groundwater samples
analysed, it isconsidered that these results are not representative of groundwater conditions
present within location BH102A.

9x (6no.) exceedances were recorded for cyanide, one within BH101, two within BH103 with
the remaining three (3no.) exceedances occurring within location BH102A. However, it
should be noted that the exceedance of cyanide (576ug/1) detected at location BH103 on 19t
October 2016 is considered to be anomalous as a repeat test undertaken subsequently
yielded a concentration of 40ug/|.

Hevated concentrations of PAHwere identified within groundwater at locations BH102A and
BH103. Location BH102A yielded two exceedances of Naphthalene with maximum recorded
concentrations of 10.1ug/I and 10.9ug/l compared to an adopted screening value of 2.4ug/|

(FW EQS.

Bxceedances of the UK DWS sum of 4 PAHs, which comprises Benzo(b)Huoranthene,
Benzo(k)Huoranthene, Indeno(123-cd)Pyrene and Dibenzo(ah)Anthracene, PAHs of
Anthracene and Huoranthene were identified at location BH103 only.

A review of laboratory data indicates that these exceedances occurred during two
consecutive visits (25/08/16 and 07/09/16) with concentrations significantly decreasing
between the first and second visits and with all subsequent visits yielding results below the
laboratory limit of detect of (<0.01ug/l) with a concentration marginally above the limit of
detect (0.04ug/l) occurringon 20/07/2017.

Areview of the borehole logs for locations BH101, BH102A and BH103 indicates the presence
of between 3.80m and 5.00m of London Qlay, which acts as confining layer to the underlying
groundwater, encountered as strikes between 7.60 - 11.00m bgl within the Bognor Sand
Member of the London Qay Formation. It is considered that the London (ay present

27



Groundwater and Environmental Assessment August 2017
Wessex Yard, New Lane A10708/2.0

between the near surface geology and groundwater acts as an impermeable barrier which
retardsthe downward migration of contaminantsto groundwater.

The groundwater triangulation plot presented as Fgure 4.0 indicates that groundwater flow
istowards the south-west with a hydraulic gradient (i) of 0.0032.

10.5 Discussion

From the evidence presented above, it is evident that concentrations exceeding the Tier |
screening values for groundwater and soils have been identified at the site. Perched water
was identified within Made Ground at locations WS104, WS108 and historic location WS,
but was absent from all other window sample locations, indicating that groundwater islocally
perched within Made Ground and is laterally discontinuous. OEC have therefore assessed
perched water and groundwater separately.

Continuous levelogger data has demonstrated that groundwater flow is towards the south-
west which is in agreement with the assessment made within the previous report
(A10708v3.0).

Given that the highest perched water concentrations are for heavy metals within location
WSI108, it considered likely that these concentrations are attributed with the low pH of
perched water at this location (pH1.75-1.99) which would increase the solubility of heavy
metals in the soil column. Additional analyses undertaken to identify the cause of low pH
conditions (A, NOs, POs and § indicate that the low pH is likely the result of sulphuric acid
(HoSO4) as indicated by an extremely high concentration of dissolved sulphur (3,149mg/I)
within perched water. However, low pH conditions appear to be localised with perched water
at location WS104 returning almost neutral pH values with much lower dissolved sulphur
concentrations (5.61mg/l). It is noted that during the previous phase of groundwater
sampling in 2016 that location WS108 was dry, and it is considered that the presence of
groundwater during the most recent sampling rounds could be attributed to a
decommissioned AST (formerly used to store fuel) which is understood to fill with rainwater
and overflow. However, during the recent water sampling rounds the tank was observed to
have ruptured resulting in a continuous discharge of ferruginous water to a nearby drain.
Given that the drain wasobserved to be in apoor condition, it is possible that the leaking tank
could potentially contribute to the presence of perched water within WS108.

It is considered that the presence of elevated concentrationsidentified in WS104 and WS108
are associated with perched water, which is restricted to Made Ground. Given the depth
difference between perched water and groundwater, together with the presence of a layer
of London Qay up to 5.00m in thickness, it is considered that perched water is a separate
water body which is not in hydraulic continuity with deeper groundwater and therefore does
not pose a significant risk to controlled waters.

Up on review of previous monitoring results, elevated concentrations of heavy metals were
identified in groundwater within BH102A located close to the eastern boundary of the site,
with a single marginal exceedance of arsenic within BH101. All exceedances within location
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BH102A were detected in asingle sample from 19" October 2016, with both earlier and later
monitoring rounds showing no exceedances for metals. These results have tentatively been
considered anomalous and not representative of groundwater conditions beneath the site.
However, it isnoted that BH102A isthe closest monitoring point to a neighbouring site which
comprises a historic gravel pit, considered to have been formerly part of the gasworks and
subsequently infilled, based on historical and GISdata provided by the Local Authority. The
nature of infill is unknown and it is considered that the infilled pit remains a potential source
of these concentrations, although subsequent monitoring has not reproduced the elevated
concentrations detected on 19/10/2016.

Furthermore, the absence of elevated concentrations of heavy metals within neighbouring
deep boreholes containing groundwater suggeststhat the historic on-site use isunlikely to be
the source of elevated concentrations of metals present within groundwater.

The Tier | screening values for anthracene, Huoranthene and Sum of 4 PAHs were exceeded
on two occasions within location BH103. However, a review of the data indicates that the
highest concentrations were recorded during the first round of low-flow monitoring
(25/08/16) with concentrations rapidly decreasing, although still exceeding, on the next visit
(07/09/16). All samples taken post-07/09/2017 have yielded results below the laboratory
limit of detection. It istherefore considered that the initial elevated concentrations could
have been caused by drilling disturbance with concentrations decreasing as equilibrium
conditions were reached with negligible concentrations recorded during the most recent
sampling rounds.

Aconcern regardingthe risksposed to the deep Principal Aquifer within the Chalk were raised
by the EA. However, utilising the BGShydrogeological map for the area, it is estimated that
the top of the Chalk Aquifer which supplies Bedhampton Sorings is located approximately
50m below sea level (-50mAQOD). Given that the elevation of the site ison average 12m above
sea level (12mAQOD), the top of the chalk is considered to be located approximately 62m bgl.
Given the thickness of London Qay Formation overlying the Chalk, it is considered unlikely
that any concentrations within near surface soils, perched water or groundwater, if present,
pose a significant risk to the Principal Aquifer.

Location BH103 (located in the south-west of the site) is considered to be most representative
of groundwater conditions flowing off-site given the south-westerly groundwater flow
direction demonstrated by continuous groundwater monitoring, With the exception of two
transient exceedances of PAHSs, attributed to disturbance caused by drilling activities, and a
single marginal exceedance of cyanide, groundwater samples from location BH103 do not
consistently exceed the UK DWSvalues adopted as screening criteria for the site.

Based on the data presented within this report, OEC therefore do not consider that
groundwater concentrations beneath the site pose a significant risk to Controlled Waters.
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11.0 REVISED CONCEPTUAL STEMODH-— CONTROLLED WATERS

Upon completion of the Controlled Waters Rsk Assessment, no active pollution pathways have been
identified in relation to the risk to Controlled Waters.
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12.0 CONCALUSONS& RECOMMBNDATIONS

Revised Gonceptual Ste Model —Gontrolled Waters

Upon completion of the Risk Assessment, no active pollution pathways have been identified in relation to the
risk to Controlled Waters.

Recommendations

A Remediation Method Satement (RMS should be prepared for the site to address risks posed to future site
usersfrom near surface soils, as set out in OECReport A10708/1.1 and summarised within Section 6.3.1 of this
report.

It isrecommended that a Aling Ask Assessment is prepared to assess the potential risk to Controlled Waters
during the piling process. Gonsideration should be given to the potential for mobilisation of near surface
contaminantsinto the underlying aquifer through potential bridging of the underlying aquitard (London Qay).
Depending on pile depth consideration should also be given for the potential for turbidity on the aquifer.

Should additional sources or evidence of contamination be encountered during site works, works should be
halted and contact made with a suitably qualified Environmental Consultant. At this stage, further investigation
and risk assessment should be undertaken, and contact made with the Local Authority.
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10.

This report and its findings should be considered in relation to the terms of reference and objectives agreed
between CELtd and the Qient asindicated in Section 1.2.

For the work, reliance has been placed on publicly available data obtained from the sources identified. The
information is not necessarily exhaustive and further information relevant to the site may be available from other
sources. When using the information, it hasbeen assumed it is correct. No attempt has been made to verify the
information.

This report has been produced in accordance with current UK policy and legislative requirements for land and
groundwater contamination, which are enforced, by the local authority and the Environment Agency. Liabilities
associated with land contamination are complex and requires advice from legal professionals.

During the site walkover, reasonable effort has been made to obtain an overview of the site conditions. However,
during the site walkover no attempt has been made to enter areas of the site that are unsafe or present arisk to
health and safety, are locked, barricaded, overgrown, or the location of the area has not been made known or
accessible.

Access considerations, the presence of services and the activities being carried out on the site limited the locations
where sampling locations could be installed and the techniquesthat could be used.

Jte sensitivity assessments have been made based on available information at the time of writing and are
ultimately for the decision of the regulatory authorities.

Where mention has been made to the identification of Japanese Knotweed and other invasive plant species and
asbestos or asbestos-containing materials thisis for indicative purposes only and do not constitute or replace full
and proper surveys.

The executive summary, conclusions and recommendations sections of the report provide an overview and
guidance only and should not be specifically relied upon without considering the context of the report in full.

OE cannot be held responsible for any use of the report or its contentsfor any purpose other than that for which
it was prepared. The copyright in this report and other plans and documents prepared by OE is owned by them
and no such plans or documents may be reproduced, published or adapted without written consent. Complete
copies of this may, however, be made and distributed by the client asis expected in dealing with matters related
to its commission. Should the dient pass copies of the report to other parties for information, the whole report
should be copied, but no professional liability or warranties shall be extended to other parties by OE in this
connection without their explicit written agreement there to by OE

New information, revised practices or changesin legislation may necessitate the re-interpretation of the report, in
whole or in part.
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AST
BGS
B3
BTEX
QEH
ORA
CLEA
cv
DNAPL
DWS
EA
EQS
GAC
GL
GV
Hov
ICM
LNAPL
ND
LMAL
NR
PAH
PCB
PID
QA
el
H
P.TPH (ONVG)
T
svoC
usT
Veos
VOC
WTE

UNITS

%
YNV
MB
L/HR
uG/L

MG/KG
MG/ M3

M BGL
M BQL

ABOVE GROUND STORAGE TANK
BRITISH GEOLOGICAL SURVEY

BRITISH STANDARDSINSTITUTE

BENZENE, TOLUENE, ETHYLBENZENE, XYLENES

CHARTERED INSTITUTE OF ENVIRONMENTAL HEALTH
CONSTRUCTION INDUSTRY RESEARCH ASSOOATION
(QONTAMINATED LAND EXPOSURE ASEESSVIENT

CONCEPTUAL STEMODEL

DENSE NON-AQUEOUSPHASE LIQUID (CHLORINATED SOLVENTS PCB)
DRINKING WATER STANDARD

ENVIRONMENT AGENCY

ENVIRONMENTAL QUALITY STANDARD

GENERAL ASEESSVIENT CRTERA

GROUND LEVEL

GASSOREENING VALUE

HEALTH CRTERA VALUE

INITIAL CONCEPTUAL STEMODEL

LIGHT NON-AQUEOUSPHASE LIQUID (PETROL, DIESEL, KEROSENE)
NOT DETECTED

LOWERMETHOD REPORTING LIMIT

NOT RECORDED

POLY AROMATIC HYDROCARBON

POLY-CHLORNATED BIPHENYL

PHOTO IONISATION DETECTOR

QUALITY ASSURANCE

SOIL GUIDELINE VALUE

SEPARATE PHASE HYDROCARBON

TOTAL PETROLEUM HYDROCARBON (CRITERA WORKING GROUP)
STANDARD PENETRATION TEST

SEM1 VOLATILE ORGANIC GCOMPOUND

UNDERGROUND STORAGE TANK

VIBRO CONCRETE COLUMNS

VOLATILE ORGANIC GOMPOUND

WATER TABLE ELEVATION

METRES

KILOMETRES

PERCENT

PERCENT VOLUME IN AIR

MILLI BARS (ATMOSPHER C PRESSURE)
LUTRESPERHOUR
MICROGRAM SPERLTRE (PARTSPER BILLION)
PARTSPERBILLION

MILLIGRAM SPERKILOGRAM (PARTSPERMILLION)
PARTSPERMILLION

MILLIGRAM PERMETRE CUBED
METRESBE.OW GROUND LEVEL
METREBE.OW OCOVERLEVEL
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