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1. INTRODUCTION

Ground Solutions Group Ltd (GSG) were commissioned by Rail Property Ltd to review
the Woodward-Clyde (WC) Environment Assessment of the Galley Hill Depot, Ashdown
Road, at Bexhill, East Sussex undertaken in 1998 (Ref 1). WC had stated within this
assessment report that diesel, kerosene and gas oil had been stored and distributed on site
since 1970, when BP occupied the site. The assessment identified that fuel spillage
resulting from this storage had resulted in significant ground contamination in the
northeast as well as the northern boundary of the site and WC proposed a remediation
strategy for the northern part of the site involving excavation an area of land
approximately 150m x 3m x 1.0m.

GSG’s review of the WC assessment made recommendations for further actions, with
objectives to

. Determine whether significant contamination is present on site as indicated by the
presence of heavy metals and hydrocarbons, as a result of railway activities.

. Confirm whether the remediation strategy proposed by WC is comprehensive
enough to identify and deal with all contamination likely to have been caused by
BP’s activities.

. Ensure that sufficient information is available to allow discharge of conditions
relating to soil survey requirements stipulated by Rother Planning Authority to
identify the nature and extent of ground contamination at the Bexhill depot, in a
planning permission granted for residential development at the site.

GSG’s review, which was accompanied by site investigations, was reported in May 2000
(Ref 2) and concluded that remediation works were necessary at the site, regardless of the
nature of any development. As a minimum these remedial works needed to include the
excavation of a strip of land along the northern boundary of the site, as proposed by WC,
together with the removal of underground storage tanks formerly operated by British Rail
and its predecessors and associated contaminated soils. GSG produced a Draft
Remediation Contract (Ref 3), which to date has not been acted upon.

GSG were subsequently commissioned by Jones Lang LaSalle, on behalf of British Rail
Board (Residuary), on 23™ January 2007, to undertake a review of the Contamination
Evaluation Report (Ref 2), and Draft Remediation Contract (Ref 3), and to update these
documents in the light of changes to contaminated land legislation, associated guidance
and accepted practice since their preparation.

This report is thus the updated version of the Contamination Evaluation, presented as a
stand alone document, and provides recommendation for the remediation of the site in the
light of current legislation and accepted good practice. The Draft Remediation Contract is
presented as a separate volume, and its remediation strategy mirrors the content of this
report.
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2. SITE LOCATION AND LAYOUT

The site 1s a former railway depot and fuel storage facility located at the eastern end of
Ashdown Road, on a railway siding in Bexhill-on-Sea, centred on approximate Ordnance
Survey Grid Reference TQ 754 077 as shown on Figure 1. The site is approximately
wedge-shaped, with the west elevation being the wider opening out into Ashdown Road.
The site 1s generally flat, although the surrounding area generally slopes southwards
towards the English Channel.

The site’s immediate environs can be described as:

o To the North of the site is a residential area is located on the opposite side of
Galley Hill View.

o To the South of the site is the South Coast Railway Line, with residential areas
beyond the railway.

. To the east is a vacant plot of land, which provides access to the railway line.

. To the west is residential development along Ashdown Road, together with

schools and associated playing fields.

ENVIRONMENTAL SETTING

3.1 GEOLOGY

Reference to the British Geological Survey 1:50,000 Scale map of the area (Sheet 320-321
Hastings And Dungeness) indicates the site is underlain by Tunbridge Wells Sands
overlying the Ashdown Beds. Also shown is Old Town Fault running northwest to
southeast on the eastern boundary of the site.

These strata are summarized as follows:

Tunbridge Wells Sands — comprise silts with interbedded mottled silt clays and sandstones
up to 110 m thick.

Ashdown Beds - This stratum typically consists of buff and pale grey silts and fine silty
sands with sand and sandrock at certain horizons.

3.2 GROUNDWATER

Reference i1s made to the Environment Agency’s (EA) 1:100,000 scale Groundwater
Vulnerability Map Sheet 46 of East Sussex and West Kent. This classifies the Tunbridge
Well Sands underlying the site as a minor aquifer. Minor aquifers may be fractured or
potentially fractured rocks that do not have a high primary permeability, or other
formations of variable permeability. Minor aquifers will seldom support large quantities
of water for abstraction but may be important for local supplies and in supplying base
flows to rivers. The aquifer is assumed as having high leaching potential due to sparse
knowledge available for the urban location.
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33 SURFACE WATER

There are no significant watercourses within a 250m radius of the site. The nearest inland
watercourse is an unnamed stream approximately 1.9 km northeast from the site, with the
nearest surface water being the English Channel approximately 250 m south.

The EA General Quality Assessment Scheme for rivers and canals does not provide water
quality data on tidal coastlines. Coastal waters are still classified as controlled waters
under the Water Resources Act 1991 and are therefore afforded the same level of
pollution protection as inland waters and groundwater reserves.

34 RADON

Reference to the National Radiological Protection Board’s “Radon Atlas of England and
Wales 1996 indicates that less than one percent (<1%) of houses within the 5 km square
which includes the site have radon concentrations above the action level of 200 Bg/m”.
The site is therefore not located within a “Radon Affected Area” which would require
buildings to incorporate radon control measures.

4. INTRUSIVE INVESTIGATION

4.1 SITE WORKS

Intrusive investigations were carried out on the 10™ and 11™ of March 2000 by an
Environmental Scientist from GSG. These included the excavation of 20 trial pits across
the site, using a back acting excavator, and recovering representative soil samples at
various depths at each location to facilitate an assessment of soil quality. Trial pit
locations are shown on Figure 2.

4.2 SUMMARY OF GROUND CONDITIONS

Detailed descriptions of the material/soils encountered are presented in Appendix 1. A
summary of ground conditions follows:

MADE GROUND — The Made Ground encountered across the site can be divided into two
distinct material types, and was underlain by fill material which appeared from its
consistency to have been placed in a uniform manner.

Along the northern perimeter of the site a narrow strip of ground, generally comprising of
rail ballast, flint gravel and brick fragments in a black ash matrix was encountered to
depths of between 0.5 — 1.0 m. A strong organic odour associated with petroleum
hydrocarbons was detected, and much of this deposit had an oily sheen.

Across the remainder of the site, Made Ground generally comprising brown sandy
silt/silty clay with flint gravel, brick and concrete fragments and rail ballast, was
encountered to depths of between 0.4 — 0.8 m.

Beneath the Made Ground, fill comprising brown, red, grey and green slightly sandy silty
clay with sandstone inclusions were encountered. Where the base was proven, it was
between 0.7- 2.4 m in thickness. However, a number of pits were terminated at 3.0 m
within the fill, the maximum depth of which was not proven.
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TOP SOIL — A thin layer (0.1 — 0.3 m) of top soil was encountered beneath the fill at
depths of between 1.4 — 2.8 m, and comprised soft to firm brown/black clayey silt with
much fibrous vegetable matter, producing a moderate organic (vegetation) odour. This
layer is considered to represent the original ground level prior to placement of fill, which
was probably used to level the site prior to the construction of rail sidings.

HEAD — Immediately below the top soil a thin layer of Head deposits comprising firm
grey mottled orange silty clay/clayey silt, were encountered. The Head deposits were at
depths of between 2.1 — 2.8 m, and where the base was proven in TP15, it was 0.2 m in
thickness. Elsewhere, (TP3, 4, 7, 9 & 10) between 0.1 and 0.6 m Head was encountered,
however, the base was not proven.

TUNBRIDGE WELL SANDS — Below the base of the Head, at depths of between 2.4 —2.9
m (in TP13, 14 & 15), clayey bands comprising stiff brown/red mottled grey fissured very
silty clay were encountered. These are considered to represent part of the Tunbridge
Wells Sands formation. In addition, in TP13, approximately 1.0 m of soft grey mottled
orange silty sand was encountered at 1.5 m. This may relate to a recent channel feature.

It should be noted that in TP12 a buried tank was encountered at 0.6 m below ground
level. A strong diesel odour was detected coming from both the tank structure and the
surrounding excavated solils.

4.3 GROUNDWATER

Groundwater was encountered in 7 of the 20 trial pit excavations, at depths between 0.5
and 2.0 m. ((TP3 (0.7 m), TP4 (0.6 m), TP6 (0.7 m), TP10 (2.0 m), TP11 (2.0 m), TP12
(1.2 m), TP19 (0.55 m)).

S. ANALYTICAL WORKS

All soil samples were screened on site with a portable flame ionisation detector, to
identify whether significant concentrations of volatile hydrocarbons, which could be
indicative of contamination by petroleum hydrocarbons, present in the samples.

Based on these site observations twenty samples were selected for more detailed chemical
analysis for the ICRCL 59/83 Table 3 suite for metals, and hydrocarbons, including TPH
(Total Petroleum Hydrocarbons), PAH (Polyaromatic Hydrocarbons) and mineral oil.
Four samples with high VOC concentrations were further analysed to identify the nature
of the hydrocarbon contamination.
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6. GROUND CONTAMINATION ASSESSMENT

6.1 GUIDELINES ON CONTAMINANT LEVELS

The UK’s primary contaminated land guidance is currently contained within the
Contaminated Land Exposure Assessment (CLEA) framework. Within this framework a
number of Soil Guideline Values (SGVs) have been published for key contaminants,
along with toxicological guideline values relating to intake thresholds. The SGVs
provided by the CLEA model represent intervention values for a range of end uses, based
upon potential human exposure. Soil concentrations of a contaminant above these values
might represent an unacceptable risk to the health of the site users.

The EA has an ongoing programme of SGV publication with associated toxicological
information for key contaminants. Where SGVs are available then they should be used as
the basis for any human health risk assessment. Published SGVs (in mg/kg) are provided
in the table below:

Proposed site end use
Residential Residential Allotments Industrial/
(plant uptake) (no plant commercial
uptake)
Arsenic 20 20 20 500
Cadmium (pH 6) 1 1
Cadmium (pH 7) 2 30 2 1400
Cadmium (pH 8) 8 8
Chromium (tot) 130 200 130 5000
Lead 450 450 450 750
Mercury 8 15 8 480
Nickel 50 75 50 5000
Selenium 35 260 35 8000

In addition, toxicological information has also been published within the CLEA
framework for a range of organic contaminants from which SGVs have been derived for
phenol, toluene and ethylbenzene.
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For other organic compounds the toxicological data can be used as the basis for a risk
assessment.  The SGVs for phenol, toluene and ethylbenzene are dependant on the
amount of Soil Organic Matter (SOM) and the published values (mg/kg) are provided in
the table below:

Proposed site end use
SOM Residential Residential Allotments Industrial/
(%) (plant (no plant commercial
uptake) uptake)
1 9 16 41
Ethylbenzene 2.5 16 41 80 48,000
5 41 80 85
1 3 3 31 150
Toluene 2.5 7 8 73 350
5 14 15 140 680
Phenol 1 78 21,900 80 21,900
2.5 150 34,400 155 43,000
5 280 37,300 280 78,100

CLEA does not provide guidance for total Polycyclic Aromatic Hydrocarbons (PAHs).
CLEA does however provide an index dose for benzo(a)pyrene (BaP), considered to be
one of the more toxic of the PAH family of chemicals.

Using the default soil settings (loam, pH 7.0, organic matter 5%) the following initial in
house screening values for BaP in a range of potential end uses have been estimated.

Residential Residential .
. . Commercial/
with plant without Allotments .
Industrial
uptake plant uptake
Benzo-a-pyrene (mg/kg) 1.0 1.2 1.2 10

The Landfill (England and Wales) (Amendment) Regulations 2004 (Landfill Regs)
provides waste acceptance criteria, which set the limits of contaminants permitted in
various waste categories going to landfill. These criteria are of particular use where
CLEA guidance has not yet been provided.

For risk assessment purposes we would consider that any materials (soils) containing
concentrations of potential contaminants that would result in them being classified as inert
would be considered as uncontaminated and therefore representing a low risk to human
health. Similarly such material would not be considered to represent a significant risk to
water resources. Selected inert waste acceptance criteria as, detailed in The Landfill Regs
are provided below.
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Landfill acceptance criteria for inert waste (mg/kg)
Total organic carbon (TOC) 30,000
BTEX compounds 6
Mineral oils (C10 — C40) 500
pH >6
PAH 100

This table is of particular value for assessing soil containing detectible concentrations of
petroleum hydrocarbons. Petroleum hydrocarbons represents a more complex situation,
being a mixture of a range of compounds, the relative concentrations of which may
change over time. Where individual toluene and ethyl benzene data is available then the
CLEA SGVs should be used as the basis for the assessment.

The CLEA framework does not provide a method for the assessment of phytotoxic risks to
plants. However maximum permissible concentrations have been published in the Sludge
(Use in Agriculture) Regulations 1989 (SI 1989, No. 1263). This legislation enforces the
provisions of the EC Directive 86/278/EEC for potentially toxic elements (PTEs) on soils
for agricultural use where sewage sludge has been applied (see table below). These limits
relate to the potential risk to plants and not human health, for which CLEA is the
overriding risk assessment model.

Maximum permissible concentration in agricultural soils following
sewage sludge application (mg/kg).
pH pH pH pH
5.0<5.5 5.5<6.0 6.0-7.0 >7.0
Zinc 200 200 200 300
Copper 80 100 135 200
Nickel 50 60 75 110

The potential risks to buried concrete can be assessed by reference to the BRE Special
Digest 1 (SD1) entitled ‘Concrete in Aggressive Ground’. This document provides a
methodology for the specification of concrete, based on the ground conditions
encountered, on chemical analysis and associated factors (e.g. groundwater). The
guidance provides a Design Sulphate Class (DS) based upon the ground conditions and it
is considered that a low concentration of sulphate and pH (i.e. DS — 1 and DS - 2) is
considered to represent a low risk to buildings.

In addition, where water is supplied in plastic pipes which could come into contact with
contaminated ground, then this can lead to premature failures, resulting in leakage and
loss of water quality. The Water Regulations Advisory Scheme (WRAS) has published an
Information and Guidance Note (The Selection of Materials for Water Supply Pipes to be
Laid in Contaminated Land (No 9-04-03)) which provides a table of threshold values. If
these threshold values are exceeded then consideration should be given to the selection of
pipe material. The WRAS threshold values are presented in the table below for a range of
potential hazards.
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Organic Threshold Corrosion Threshold
contaminants level level (mg/kg)
(mg/kg)

Coal tar 50 Sulphate 2000

CEM 50 Sulphur 5000

Phenol 5 Sulphide 250

PAH 50 pH <5 >8
TEM 510
Petroleum 50

hydrocarbons

The analytical and monitoring results have been compared to CLEA SGVs for residential
end use without plant uptake, or the appropriate in-house screening value.

6.2 CONTAMINATE LEVELS
Toxic Metals

The concentrations of all toxic metals were found to be below the CLEA SGVs with the
exception of the following samples.

Contaminant CLEA SGYV Value Concentrations Found
(residential with plant
tak /K
uptake) (mg/ke) TP Depth Concentration
(m) (mg/kg)
Arsenic 20 12 0.6 20.2
20 0.5 24.6
Cadmium 8 (alkaline soils) 20 0.5 1.1 @pH 6
1 (at pH6)

Lead 450 12 0.6 587
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Phytotoxic Metals

The concentrations of all phytotoxic metals was found to be below the Sludge (Use
therefore Agricultural) Regs 1989 limits, with the exception of the following samples:

Contaminant CLEA SGV Value Concentrations Found
(residential with plant
uptake) (mg/kg) TP | Depth | Concentration
(m) (mg/kg)
Copper 135 for pH6-7 18 0.45 275 at pH6.8
100 for pH 5.5-6 20 0.5 443 atpH 5.9
Zinc 300 for pH >7 12 0.6 394 at pH 8.2
200 for pH 5.5-6 20 0.5 339 atpH 5.9

Organic Compounds
Polvaromatic Hydrocarbons (PAH)

Concentrations of PAH in all samples tested were found to be below the 50mg/kg WRAS
threshold level for pipes to be laid in contaminated ground.

Total Petroleum Hydrocarbons (TPH)

Concentrations of TPH were found to be below the detection limit of the analytical
procedure employed in 16 of the 20 samples. The remaining 4 samples displayed
concentrations that were above the inert waste threshold of 500mg/kg landfill acceptance
criteria of 500mg/kg. These were:

TP Depth (m) Concentration
(mg/kg)

12 0.6 2626

16 0.4 603

18 0.45 2271

20 0.5 1605

Volatile Organic Compounds (VOC)

Elevated levels of VOC were found at varying depths at TP12, 16, 18, 19 and 20.
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