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Summary

A quantitative Groundwater Risk Assessment was undertaken to determine whether measured impacts
at the site present an unacceptable risk to water resource receptors and to determine if further measures
are required.

A conceptual site model was developed and following sensitivity analysis and selection of input
parameters, the selected contaminants of concern were then modelled using the Environment
Agency’s RTW v3.1 model. The risk assessment was then undertaken by comparing model output
target values to measured soil and groundwater concentrations.

The results indicated that a number of the soil samples taken from the western part of the site exceeded
the target values for hydrocarbons and benzo(a)pyrene. All the exceedances are considered to be
minor and therefore, based upon the conservative assumptions made in the use of the RTW model, the
soils beneath the site are not considered to present a significant risk to water resource receptors.

No concentrations of List I substances were detected in the groundwater samples obtained on either of
the monitoring visits. There were only four exceedances of the target values for groundwater. The
exceedances of the target values for the samples taken from BHO1 and BH04 are considered to be very
minor and therefore do not represent a significant risk to the defined receptors. Following a sensitivity
analysis based upon the location of the remaining exceedance in BHOS5, the concentration of
contaminants in this borehole are not considered to present a significant risk to water resource
receptors.

It is recommended that if further ground investigation or monitoring is undertaken at the site, prior to
any potential development, the data obtained is reviewed. Based upon the findings of this review, the
conceptual model may be refined and if necessary, the RTW model should then be updated to reflect
any changes.

Based upon the investigation data obtained to date it can be concluded that the groundwater beneath
the site has been slightly impacted by contamination, and it is likely that this impact is from
contamination within the site. However, based on the risk assessment modelling undertaken to date,
the soils and groundwater beneath the site are not considered to present a significant risk to the
identified water resource receptors outside the site.

Consequently, it is considered that no immediate action is required in respect of these groundwater
impacts. However, it is likely that some remediation of the soils and/or the underlying groundwater
will be required during redevelopment of the site in the future.
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Abbreviations

AOD Above Ordnance Datum

bgl Below ground level

BTEX Benzene, toluene, ethylbenzene and xylenes
CoCs Contaminants of Concern

DWS Drinking Water Standards

EQS Environmental Quality Standards

PAH Poly Aromatic Hydrocarbons

RTW Remedial Targets Worksheet

SPZ Source Protection Zone

TPH Total Petroleum Hydrocarbons

TPHCWG Total Petroleum hydrocarbon Criteria Working Group
VOC Volatile Organic Carbon
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1 Introduction

1.1 Background

SLPT is a Trust holding and administering funds for the promotion of development on behalf of
overseas landowners who have an interest in a 120-acre site in Lower Feltham in the London Borough
of Hounslow. Whilst currently green belt land, the owners consider that there is future potential to
develop part of the site for housing and /or commercial purposes, with other parts of the site given
over to a public access scheme. The site was subject to sand and gravel extraction in the past, and has
been partially infilled with waste. There are currently four significant ponds on the site, one of which
is used by an angling club.

In order to consider options for the development planning of the site and to highlight any potential
constraints to development, Mott MacDonald have previously undertaken a Phase 1 Geo-
Environmental Risk Assessment, a Phase 1 Ecological Assessment, a Topographic Survey and a Phase
II Geo-Environmental Risk Assessment have been undertaken. These have been reported earlier and
are listed below:

e Phase I Geo-Environmental Risk Assessment (November 2006) Report Ref: 228898/01/B
e Extended Phase I Ecological Assessment (November 2006) Report Ref: 228898/02/A

e Topographic Survey (November 2006) Report Ref: 228898/03/A

e Phase II Geo-Environmental Risk Assessment (September 2007) Report Ref: 228898/05/A

e Development Constraints and Opportunities Summary Report (December 2007) Report Ref:
228898/06/A

A Phase II Ecological Assessment is ongoing at the time of writing,.

The brief for the study was put forward in Mott MacDonald letter JHP/IA/TB/228898/1.2/111, dated 9™
September 2008, and formal instruction for the work was received in DLP Planning Ltd’s letter of 2™
October 2008.

With respect to contamination hazards, the Phase II Geo-Environmental Risk Assessment concluded
that soil contamination by hydrocarbons, PAHs, inorganics and locally asbestos, presents a moderate
risk to humans, such that localised ground remediation is likely to be required for commercial end uses
and is almost certainly required for residential land uses. Contamination in the groundwater was
considered to present a moderate risk to groundwater resources locally, with TPH, BTEX, PAH and
VOC contamination being present. The presence of potentially hazardous ground gases (carbon
dioxide and methane) on the site constitutes a potentially high risk to users of the site and remediation
and/or mitigation measures will be required for both commercial and residential end uses. From these
investigations and assessments, it was concluded overall that the current ground conditions at the site
are likely to present various constraints on any proposed development. However, if the risks identified
are addressed in a suitable and timely manner, these constraints are likely to be manageable within the
context of a mixed development scheme.

1-1
228898/10/A - 14 November 2008/1-1 of 3
P:\Cambridge\Demeter - Daedalus\WEM\PROJECTS\228898 Feltham\5 - MM Documents & Drawings\5.2 MM Reports & Documents\5.2.6 Phase III GW Risk
Assessment\03 GW Risk Assessment Report Rev A Final.doc/LH



Groundwater Risk Assessment Mott MacDonald
Strategic Land Planning Trust DLP Planning Ltd
Land at Lower Feltham Road, Feltham

One significant uncertainty that remains is the potential contamination risk to groundwater in and
around the site, and this can have substantial planning implications. It has therefore been
recommended that a site specific quantitative groundwater risk assessment should be undertaken
without undue delay to determine whether measured impacts at the site present an unacceptable risk to
water resource receptors and to determine if further measures are required.

1.2 Objectives

The objectives of the quantitative Groundwater Risk Assessment are to determine whether measured
impacts at the site present an unacceptable risk to water resource receptors and to determine if further
measures are required.

1.3 Scope of work

This phase of work will involve quantitative modelling of risks to water resource receptors based upon
information obtained in the previous two phases of Geo-Environmental Investigation.

The risk assessment methodology is based on the Environment Agency document ‘Remedial Targets
Methodology, Hydrogeological Risk Assessment for Land Contamination’ (2006). The selected model
will be the EA’s Remedial Targets Worksheet v 3.1. Fate and transport modelling procedures are used
to calculate the maximum allowable on-site contaminant concentrations that would ensure compliance
with water quality criteria at a defined off-site receptor point.

The risk assessment involves the following tasks:

Conceptualisation of the site in order to derive a site specific model based upon available data. This
will involve the following tasks:

= Data gathering and determination of any additional data requirements;
* Trending and delineation of impacts;

= Determination of contaminants and compliance criteria;

= Selection of compliance point (s);

= Determination of source area (s) and maximum concentrations;

= Assessment of site specific data including permeability tests;

Once the conceptual model has been defined, model input parameters can be derived and selected
which will involve:

= Definition of physical input parameters
= Definition of chemical specific parameters

= Sensitivity Analysis
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Modelling can then be undertaken followed by a review of the model inputs and outputs.

Following modelling, site specific target levels will be defined and further risk assessment undertaken
to determine whether unacceptable risks are present from the existing impacts at the site. The results
of the risk assessment can then be used to determine if remediation works are likely to be required
with respect to groundwater contamination.
14 Sources of Information
The information used in this report has been taken from the following sources:

e Published geological maps, hydrogeological maps and other data;

e  Envirocheck Report;

e Information, including borehole logs, supplied by the British Geological Survey (BGS);

e Information supplied by Houslow Borough Council;

e Information supplied by the Environment Agency;

e  Phase I Geo-Environmental Assessment report, No. 228898/01/B, by Mott MacDonald;

e Report on a Ground Investigation at Feltham Phase 2 Hounslow, No: F14796 Report: FO1 by
Norwest Holst; and

e  Phase Il Geo-Environmental Assessment report, No. 228898/05/A, by Mott MacDonald.
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2 Site Description and Setting

2.1 Site Location and Description

The site is located in Feltham, within the London Borough of Hounslow and on the boundary with
Spelthorne District in Surrey as shown in Figure 1 in Appendix A. The site is centred on National
Grid Reference 509000, 171630.

A plan showing the layout of the site is provided as Figure 2 in Appendix A.

The site occupies an area of approximately 120 acres (48.6 hectares), has an irregular shape and is
relatively flat with the exception of a few man made raised banks at locations across the site. Ground
levels typically range from 12.8m AOD to 14.5m AOD.

The site comprises a former gravel works which has been subsequently infilled and now comprises a
variety of habitats ranging from managed pasture to tall ruderal vegetation and trees.

The surrounding land uses comprise:

To the north: largely open (undeveloped) land, with a residential housing development towards the
north east of the site. Bedfont Industrial Park and HM Y oung Offender Institution and Remand Centre
are located immediately to the north of the residential development bordering the site. An allotment
garden is present at the north east corner of the site.

To the south: A residential development. A firing range, sports ground and research centre are located
immediately to the south east of the site.

To the east: largely residential development with a small sports ground and pavilion along the south
east corner of the site.

To the west: A residential housing estate.

2.2 Geology

The published geological map (BGS, 1981) indicates that the site at lower Feltham Road is underlain
by Brickearth (across the south eastern part of the site) and Floodplain Gravels (River Terrace
Deposits). This in turn overlies the London Clay.

Historical borehole logs from the site, completed in 1968, were obtained from the British Geological
Survey (BGS). These indicate that Made Ground is generally present to approximately 6m bgl across
the site. The Made Ground is comprised of a range of clay fill, flint gravel, ash and brick fill, rubble,
tins, glass, soil and cloth fill. Towards the northern and southern corners of the site, the Made Ground
is directly underlain by a firm to very stiff grey Clay which is likely to be the London Clay. In the
centre of the site, a band of ‘gravel and cobbles with a little sand’ is present from 6m to 7m below
ground level, which is interpreted as the remnants of unexcavated Floodplain Gravels.
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The 2007 ground investigation has also confirmed the in situ geology as shown on the published
geological maps of the area. The strata encountered during the 2007 investigation are summarised in
Table 2.1.

Table 2.1: Summary of Strata Encountered

Strata Typical Description Depth (m) to Top | Thickness
Below Current (m)
Ground Level
Made Ground;ops Grass over topsoil/ topsoil 0.00 0.05t0 0.4
Made Ground,, Tarmacadam 0.05t00.2 0.0t0 0.2
Made Ground, Highly heterogeneous gravel, sand, clay 0.00 to 7.00 0.95 to 7.00
and silt.
Brickearth Very silty sand/ sandy gravelly clay 1.05 to 2.60 0.00 to 0.40
Floodplain Brown, white, grey gravelly sand; gravels | 2.00 to 7.35 0.60 to 3.45
Gravels (River are angular to subrounded flints
Terrace Deposits)
Reworked London | Firm to stiff brown slightly sandy clay 5.30t0 7.00 0.00to 1.1
Clay with occasional gravels of angular to
subrounded flints
London Clay Firm to stiff grey slightly sandy clay 6.0t0 9.5 0.00to 2.5

Site data indicates that the largest thicknesses of made ground are in the central and eastern areas of
the site. Beneath the site, due to the gravel extraction and subsequent infilling, the majority of the
natural Brickearth deposits are absent, with some remnant deposits towards the south eastern edge of
the site.

The area to the south east of the site, extending to the A244 to the east and the county boundary to the
south is considered to have a similar geology as it was previously part of the gravel pit and landfilling
site but is now under different ownership. Beyond this however, the natural geology is considered to
be dominant, with more limited thicknesses of made ground.

2.3 Hydrogeology

The EA ‘Policy and Practice for the Protection of Groundwater’ Groundwater Vulnerability map
(1984) indicates that the hydrogeology beneath the site comprises a major aquifer (the Floodplain
Gravels) however over part of the site the natural overlying deposits are classified as having a low
leaching potential (the Brickearth deposits). Based upon the known historical activities at the site, it is
considered that the Brickearth is likely to be absent across much of the site and has been replaced by
made ground. Dependant on the composition of the made ground, it is considered that the leaching
potential may be considerably higher. In addition, the made ground is likely to act as a shallow
aquifer, connected to the remaining Floodplain Gravels beneath and surrounding the site. Groundwater
vulnerability in this shallow aquifer is thus assessed as being high. The underlying London Clay is
classified as a non-aquifer.
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Groundwater levels from the 2007 investigation indicate that there is a shallow groundwater gradient
from north west to south east, with groundwater levels being around 12.5 mAOD towards the north
west and north of the site and nearer to 11.5 mAOD towards the south with a low of around 11.0
mAOD towards the south east of the site. This implies a flow of water in a south easterly direction,
towards the River Thames and is consistent with the hydrogeological map of the area. Local flow (on a
scale of tens of metres) could be very different and would be affected by natural variations in
hydrogeological characteristics of the highly heterogeneous made ground, and any remnant man made
structures such as foundations and buried services, which act as barriers and preferential flow paths
respectively to groundwater flow.

To protect drinking water from pollution, the EA has designated groundwater Source Protection Zones
(SPZ) around major groundwater abstraction points. The zones restrict the type of activities and
development permitted within their boundaries to protect the groundwater reserves. According to The
Envirocheck report and the Environment Agency website, the site is not located within in 500m radius
of any groundwater Source Protection Zones. However, this applies only to groundwater abstractions
for drinking water purposes only.

There are a number of other water abstractions within 500m of the site, as summarised in Table 2.2.

Table 2.2: Summary of Groundwater Abstractions

License holder Direction Distance from Source Use
from site site (m)

Spelthorne Borough East 0-250m Tubewell ‘A’ at Oakhall ~ Agricultural

Council Allotments, Staines

Spelthorne Borough South East 0-250m Tubewell ‘B’ at Oakhall ~ Agricultural

Council Allotments, Staines

Spelthorne Borough West 0-250m Clumps Allotments, Agricultural

Council Staines

Spelthorne Borough South East 250-500m Tubewell ‘B’ at Agricultural

Council Groveley Allotments,
Sunbury-On-Thames

B.P. International Ltd South 250-500m Borehole ‘A’ at Chertsey  Industrial
Road, Sunbury-On-
Thames

B.P. International Ltd South 250-500m Borehole ‘B’ at Chertsey  Industrial
Road, Sunbury-On-
Thames

B.P. International Ltd South 250-500m Borehole ‘C’ at Chertsey  Industrial
Road, Sunbury-On-
Thames

B.P. International Ltd South 250-500m Borehole ‘D’ at Chertsey  Industrial
Road, Sunbury-On-
Thames

B.P. International Ltd South 250-500m Two Boreholes at Point Industrial

‘A’ Chertsey Road,
Sunbury-On-Thames

Spelthorne Borough East 250-500m Tubewell ‘A’ at Agricultural
Council Groveley Allotments,
Sunbury-On-Thames
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Information from the BGS indicates that all of the above abstractions are taken from shallow depths,
generally less than 10m, which would be consistent with abstraction from the Floodplain Gravels
Major Aquifer beneath the site and its vicinity. The nearest groundwater abstraction is known to be the
Spelthorne Borough Council license for Oakhall Allotments, located approximately 225m to the south
east of the site.

2.4 Hydrology

There are four surface water bodies on the site. Three ponds are situated along the northern boundary
of the site and the fourth pond, which is used by an Angling Club, is located to the east of the site. The
depth of the ponds is unknown. A pond is also located off-site, immediately adjacent to the southern
boundary of the site at its most easterly point. These ponds are believed to be water filled pits which
were historically excavated for gravel extraction, but have not been subsequently infilled.

There are also a number of surface water bodies in the vicinity of the site including ponds and
reservoirs. In addition, an unnamed stream is located approximately 300m to the south east of the site
with the River Thames is located approximately 3km to the south east of the site, at its nearest point,
flowing from west to east.

No significant drainage systems were observed or are known to be present at the site.

2.5 Historical Summary

Although a small area of gravel extraction was undertaken in Victorian times, the main activity
appears to have commenced around the time of the Second World War. Since then, most of the site
has been subject to gravel extraction at one time or another. The first record of filling on the site is
from 1951. The northern part of the site was subject to ‘surface disposal of waste’ in 1957.
Throughout the 1960°s and early 1970’s, the southern part of the site was progressively infilled and
the extent of water in this area receded. It is not known to what extent, if any, the site was capped at
the end of filling. Between 1974 and 1989 the site changed little, but since 1989 three newer ponds,
labelled B, C and D have been formed along the northern boundary of the site, adjacent to Ashford
Road.
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3 Conceptual Site Model

A conceptual site model has been developed for Feltham in terms of potentially active source-
pathway-receptor linkages.

3.1 Sources

3.1.1 Distribution of Potential Source Areas

As discussed in Section 2.5, the site has historically been used for gravel extraction and subsequent
landfilling. Details on the composition of the waste were not documented at the time of disposal,
however the licenses specified Category 'A' wastes, and the waste is therefore considered to be a
potential source of contaminants. During the 2007 ground investigation, the made ground was found to
be highly heterogeneous across the site and with depth. The made ground generally comprised sandy
gravelly clay, clayey sand and gravel, gravelly silt and gravelly sand. Significant quantities of ash and
variable wastes were also present, including clinker, metal, wire, brick, slate and shale, wood, glass,
plastic, pottery, tarmacadam, boulders of brick and concrete or metal sheets. Black discolouration
from the ash deposits was notable, as were hydrocarbon odours in some areas. The variability in the
depth and composition of the made ground is no doubt associated with the past usage of the site and
the periods of gravel extraction and subsequent infilling of different areas of the site over time. There
were a number of refusals at shallow depths which are believed to be associated with concrete
obstructions. Based upon the investigations to date, it is not possible to accurately delineate similar
areas of fill. A site plan showing the depths of the made ground is presented as Figure 3 to indicate the
variation in filling across the site. However, there was no evidence of large volumes of domestic
refuse, or obviously highly contaminated industrial wastes. Thus, on the basis of the investigation to
date, it appears that the wastes present are relatively inert and reasonably consistent with the
conditions of the original LWRA waste licences.

3.1.2 Characterisation of Sources

From the results of the 2007 Geo-Environmental Investigation undertaken at the site, the potential
source of measured contamination at the site is considered to be the made ground. Based upon the
highly variable nature of the waste, laboratory analysis was undertaken for a number of suites,
including Total Petroleum Hydrocarbons (TPH), Poly Aromatic Hydrocarbons (PAH), metals,
inorganics and Volatile Organic Compounds (VOCs).

Based upon the data obtained to date, the following Contaminants of Concern (CoCs) have been
selected for soils and groundwater modelling, as presented in Table 3.1.
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Table 3.1: Modelled Contaminants of Concern

Total Petroleum Hydrocarbons

Aliphatic >C5-C6 Aromatic >C8-C10
Aliphatic >C6-C8 Aromatic >C10-C12
Aliphatic >C8-C10 Aromatic >C12-C16
Aliphatic >C10-C12 Aromatic >C16-C21
Aliphatic >C12-C16 Aromatic >C21-C35
Aliphatic >C16-C35

BTEX & MTBE

Benzene Ethylbenzene
Toluene Xylenes

MTBE

Poly Aromatic Hydrocarbons

Benzo(a)pyrene Naphthalene

Metals

Arsenic Chromium

Boron Lead

Cadmium* Nickel

Volatile Organic Compounds

Trichloroethylene*
Notes
* List I contaminants

3.1.3 Contaminant Distribution
Identified Impacts

Based upon data from the Phase II Geo-environmental Assessment, the following distributions of
impacts were identified at the site, which defined the source areas as presented in Figure 5.

Soils

TPH, PAH and metals were detected across the site within soils. Due to the limited number of samples
obtained to date, segregated source areas could not be determined and therefore the whole site is
modelled as the soil source zone for these contaminants. VOCs were detected only in the south
western areas of the site and therefore a spatially limited source area was determined. All
contaminants are considered to be sourced from the made ground present beneath the site.

Groundwater

Two groundwater monitoring visits were undertaken at the site on 1 May 2007 and 30 May 2007. The
nature of the site investigation process results in a considerable amount of disturbance to the soil and
groundwater regime beneath the site and based upon the data obtained to date, the results from the first
visit are not considered to be representative of steady state conditions at the site. Therefore, the data
from the second round of monitoring will be reviewed and analysed for this groundwater risk
assessment.
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As with the soils impacts, TPH, PAH and metals were detected in groundwater samples taken from the
central and western areas of the site. As a conservative measure, the whole site has been modelled as
the source of TPH, PAH and metals in groundwater. BTEX and VOCs were detected in boreholes
BH4, BH5 and BH6 during the monitoring and therefore, a smaller source area, in the centre of the
site had been modelled for these contaminants. It is considered that these contaminants are sourced
from the made ground which underlies the site.

3.2 Pathways

An active source-pathway-receptor linkage is defined as a mechanism by which a receptor can be
adversely affected by the contaminant sources identified beneath the site. The active pathways linking
the sources to the receptors are dependant on the physical characteristics of the site, as discussed
below.

The main pathway for this groundwater risk assessment is considered to be groundwater flow through
the made ground and River Terrace Gravels towards the south east. Significant flows of groundwater
within the London Clay are not considered likely based upon site observations and the classification as
a non-aquifer.

3.3 Receptors

3.3.1 Surface Water

As discussed in Section 2.4, a pond is located off-site, immediately adjacent to the southern boundary
of the site at its most easterly point. Based upon historical mapping, this pond is believed to be a water
filled pit which was historically excavated for gravel extraction, but has not been subsequently infilled,
which is the same formation as the four on-site ponds. Therefore, it has not been considered to be a
sensitive receptor.

There are also a number of other surface water bodies in the vicinity of the site including an unnamed
stream located approximately 300m to the south east of the site, which is considered to be the nearest
receptor located hydraulically down gradient of the site.

3.3.2 Groundwater

As discussed in Section 2.3, the site is underlain by a Major Aquifer, which is classified as a receptor,
as well as acting as a pathway. The site is not located within a Source Protection Zone however there
are a number of groundwater abstractions in the vicinity of the site, as presented in Table 2.2, the
nearest of which is located 225m to the south east of the site and is licensed for Agricultural use.

3.4 Summary

A schematic cross-section of the conceptual model is presented in Figure 4. A plan of the site showing
the defined source areas and groundwater flow direction is presented as Figure 5.
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4 Remedial Targets Worksheet (RTW) Modelling

4.1 Remedial Targets Worksheet (RTW) Methodology

RTW v.3.1 modelling is usually used as a means of back calculating maximum acceptable on-site
contaminants concentrations in soil or groundwater that would ensure compliance with compliance
criteria (or appropriate target concentrations) at a hypothetical off-site receptor point via basic fate and
transport modelling. The model incorporates algorithms to quantify the amount of attenuation by
dispersion, retardation and biodegradation which affect contaminants along the flow path from the
source (Carey et al, 2006).

The model can also be used to generate breakthrough times and concentrations of contaminants with
time at a hypothetical off-site receptor point, by incorporating the contaminant concentration at the
source. However, this approach has not been used here.

4.1.1  Selection of compliance point

The following water resource receptors have been identified and are considered to be potentially at
risk from the migration of impacted groundwater off-site:

e River Terrace Gravel Major Aquifer
e Groundwater abstraction located 225m to the south east of the site
e Unnamed stream located 300m to the south east of the site.

Based upon the location of the identified receptors, a compliance point of 200m has been incorporated
into the modelling to protect the Major Aquifer, the abstraction, the unnamed stream and any more
distant receptors.

Under the Groundwater Regulations, it is an offence to allow List I substances to reach groundwater at
concentrations above the detection limit. Therefore, any detection of a List I substance in groundwater
is considered unacceptable. The List I CoCs (cadmium and TCE) will have compliance point of the
water table.

4.1.2  Selection of Compliance Criteria

As discussed above, any detection of a List I substance in groundwater is considered unacceptable.
Therefore, the List [ CoCs (cadmium and TCE) will have compliance criteria of the laboratory method
detection limit.

For all other CoCs, in order to provide protection to the unnamed stream, Environmental Quality
Standards (EQS) would be selected. However, as the River Terrace Gravels are classified as a Major
Aquifer, the groundwater could potentially be abstracted for drinking water and therefore Drinking
Water Standards (DWS) are considered appropriate. The DWS are generally more stringent than the
EQS and therefore are considered to offer adequate protection to all identified receptors.
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There are currently no UK standards for the individual TPH fractions. There is a wide range of
standards for mineral oil/ hydrocarbons which may be adopted for the TPH fractions. As a
conservative measure, the lowest of the available standards (0.01mg/1) from the Water Quality (Water
Supply) Regulations (1989) will be used for each fraction as a ‘Drinking Water Standard’.

4.1.3 Definition of lithologies for modelling

Based upon the geology and identified impacts at the site, it is considered that partitioning of
contaminants from the absorbed and dissolved phase will occur within the made ground. Therefore the
soil source zone is modelled as a sandy gravel/ gravelly sand.

In terms of dilution within the aquifer and off-site migration to the compliance point, this is considered
to occur within the River Terrace Gravels. Therefore the saturated zone is modelled as a sandy gravel/
gravelly sand.

4.2 Model Input parameters and Model Settings

Parameter values were assigned, from a variety of literature sources and site data, to conceptualise the
geological and hydrogeological characteristics of the site. A range of values was defined for each
parameter, from site data wherever possible. A sensitivity analysis was then carried out in accordance
with the RTW v3.1 methodology as presented in Appendix C. This analysis was then used to select the
input values in as presented in Table 4.2.

Table 4.2: Physical Input Parameters for RTW v3.1 Model

Input parameter

Selected value

Reference

Soil Source Zone

Air filled porosity 0.23 CLEA (2008)/ Quint (1996)
Water filled porosity 0.16 CLEA (2008)/ Quint (1996)
Bulk density (g/cm’) 1.5 CLEA (2008)/ CONSIM (2003)
Fractlop of Organic Carbon (g 0.054 Site data

oc/g soil)

Saturated Zone

Infiltration (m/day) 5.6x10* Hannaford & Marsh (2008)

470 (TPH, PAH and metals
in soils and groundwater),

Length of source (m) 227 (VOCs in soil), Site data
361 (VOCs and BTEX in
groundwater)
1030 (TPH, PAH and
metals in soils and
Width of plume at contaminant groundwater), .
source (m) 302 (VOCs in soil), Site data
424 (VOCs and BTEX in
groundwater)
Plume thickness at source/
depth of source (m) 3.0 Calculated by RTW
Saturated aquifer thickness (m) 3.25 Site data
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Input parameter Selected value Reference
Bulk density of aquifer (g/cm?) 1.5 CLEA (2008)/ CONSIM (2003)
Effective porosity 0.19 McWorter and Sunada (1977)
Hydraulic gradient 0.00135 Site data
Hydraulic conductivity (m/day) 80 Site data
E(r:e/lgtsigrill)of Organic Carbon (g 0.0005 Site data
Compliance point (m) 200 Site data

Chemical input parameters, taken from literature sources, are presented in Appendix D.
Within the RTW v3.1 model there alternative of model settings which are discussed below:

Analytical Solution

Ogata Banks was selected for both scenarios to provide consistency and in accordance with the
RTWv3.1 methodology.

Model run time

Following the RTW v3.1 methodology, the model was run using an infinite (9.9¢” days) time since
pollution occurred in order to achieve steady state conditions assuming an infinite source.

Vertical Dispersion

As the source is considered to be the made ground beneath the site, vertical dispersion in one direction
was selected to model the downward dispersion in accordance with guidance in the RTW v3.1
methodology.

Degradation of pollutants

As there is no site data to confirm degradation in all phases, degradation in only the dissolved phase
was modelled as a conservative approach, following the RTW v3.1 methodology.

In addition to this setting, the rate of degradation is controlled by the specified half life for each
contaminant. Standard half lives for degradation of contaminants in groundwater are presented with
the chemical input data in Appendix D. However, for the more stable inorganic compounds the half
life is set to the model maximum (9.9 x 10”° days) this effectively removes all degradation and
therefore the physical processes of dispersion and retardation are the only processes of attenuation.
This is considered to be a conservative approach if degradation is considered to be minimal in the
aquifer, due to low organic carbon and high hydraulic conductivity.

Dispersivities

As the source has been present for a number of years and the compliance point is suitably distant from
the site it was considered more appropriate to incorporate calculated dispersion (dispersivities 10%,
1%, 0.1% of pathway length) as there was considered to be relatively large dispersion into the aquifer.
The Xu and Eckstein model was considered to underestimate dispersion based upon the site
conditions.
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4.3 Modelling Results

The model outputs are presented in Tables 4.3 and 4.4, below, and are considered to be protective of
the identified water resource receptors.

The RTW methodology states that “A simple check that should be undertaken is that the calculated
remedial target does not exceed the solubility limit for the contaminant. In this case, remediation of the
soil would be unnecessary to protect water resources.....”. Where the target level exceeds the
solubility of the contaminant for either the soil or groundwater assessment, any concentration up to the
theoretical solubility limit is considered not to present a risk to the identified receptors.

Table 4.3: RTW Modelling Results for soils (200m compliance point)

Contaminant Maximum site Compliance Dilution Attenuation Remedial
concentration criteria (mg/l) Factor DF Factor AF Target
(ma/kg) Soils Tier 3
(mg/kg)
Aliphatic >C5-C6 <0.01 0.01 2.33 426 4.78
Aliphatic >C6-C8 0.02 0.01 2.33 4.26 22.2
Aliphatic >C8-C10 0.02 0.01 2.33 4.26 171
Aliphatic >C10-C12 0.07 0.01 2.33 4.26 1350
Aliphatic >C12-C16 68 0.01 2.33 4.26 26900%*
Aliphatic >C16-C21 240 0.01 2.33 4.26 2.14 x 10%*
Aliphatic >C21-C35 890 0.01 2.33 4.26 2.14 x 10%
Aromatic >C8-C10 0.03 0.01 2.33 4.26 8.53
Aromatic >C10-C12 0.1 0.01 2.33 426 13.5
Aromatic >C12-C16 29 0.01 2.33 4.26 26.9
Aromatic >C16-C21 180 0.01 2.33 4.26 85.1
Aromatic >C21-C35 830 0.01 2.33 4.26 677
Benzene <0.01 0.001 2.33 4.26 0.0739
Toluene <0.01 0.01 2.33 135 30.8
Ethylbenzene <0.01 0.01 2.33 6.28 3.44
Xylenes <0.02 0.01 2.33 5.09 1.56
MTBE <0.01 0.01 2.33 5.09 0.0901
Benzo(a)pyrene 34 0.00001 2.33 4.01 5.16
Naphthalene 4.2 0.01%** 2.33 5.89 9.58
Arsenic 46 0.01 2.33 3.53 126 x 10
Boron 4.4 1.0 2.33 3.53 1.71 x 10°
Chromium 170 0.05 2.33 3.53 6.31x 10’
Lead 2200 0.025 2.33 3.53 3.15x 10’
Nickel 270 0.02 2.33 3.53 3.41x 10’
Zinc 3500 5.0 2.33 3.53 8.53x 10°
Remedial
List I substances So-iI;sa':IgiZtr 5
(mg/kg)
Cadmium 6.7 0.001 *#* 2.33 - 35800
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Contaminant Maximum site Compliance Dilution Attenuation Remedial
concentration criteria (mg/l) Factor DF Factor AF Target
(mg/kg) Soils Tier 3
(mg/kg)
Tricholorethylene 0.032 0.001*** 3.76 - 0.0335
Notes:
* At the Tier 2 level of assessment, the target level exceeds the theoretical solubility concentration
ok In the absence of a UK DWS, the EQS has been adopted
oAk Compliance criteria set as the laboratory method detection limit
9.9 Measured concentration (s) exceed target value
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Table 4.4: RTW Modelling Results for Groundwater (200m compliance point)

Contaminant Maximum site Compliance Attenuation Remedial Target
concentration criteria Factor AF Groundwater
(mg/1) Tier 3 (mg/l)
Aliphatic >C5-C6 0.01 0.01 5.28 0.0528
Aliphatic >C6-C8 0.01 0.01 5.28 0.0528
Aliphatic >C8-C10 0.02 0.01 5.28 0.0528
Aliphatic >C10-C12 0.03 0.01 5.28 0.0528
Aliphatic >C12-C16 0.01 0.01 5.28 0.0528
Aliphatic >C16-C21 0.02 0.01 5.28 0.0528
Aliphatic >C21-C35 0.21 0.01 5.28 0.0528
Aromatic >C8-C10 0.03 0.01 5.28 0.0528
Aromatic >C10-C12 0.05 0.01 5.28 0.0528
Aromatic >C12-C16 0.07 0.01 5.28 0.0528
Aromatic >C16-C21 0.03 0.01 5.28 0.0528
Aromatic >C21-C35 0.03 0.01 5.28 0.0528
Benzene 0.005 0.001 5.28 5.28x 107
Toluene 0.005 0.01 1020 10.2
Ethylbenzene 0.005 0.01 10.1 0.101
Xylenes 0.005 0.01 7.14 0.0714
MTBE 0.005 0.01 7.14 0.0714
Benzo(a)pyrene 0.0001 0.00001 4.77 477 x 107
Naphthalene 0.0005 0.01" 9.08 0.00908
Arsenic 0.005 0.01 3.81 0.0381
Boron 1.4 1.0 3.81 3.81
Chromium 0.018 0.05 3.81 0.19
Lead <0.005 0.025 3.81 0.0952
Nickel 0.043 0.02 3.81 0.0761
Zinc 0.054 5.0 3.81 19.0
Notes:
* Target Level exceeds the theoretical solubility concentration
# In the absence of a UK DWS, the EQS has been adopted
9.9 Measured concentration (s) exceed target value

TCE and cadmium are not included in the groundwater assessment as any detection of these List I substances in
groundwater is a breach of the Groundwater Regulations.
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5 Risk Assessment

5.1 Methodology

Comparison of the defined target levels from the groundwater risk assessment to measured on-site
concentrations in soils and groundwater is undertaken to determine whether any unacceptable risks are
present at the site, as presented in Tables 5.1 and 5.2 in Appendix B.

These target values may also be used in the future as screening criteria or remedial targets, to protect
water resources, during any future phases of work. Some revision of the target values may be
necessary due to any future changes in legislation and guidance or if site conditions are found to be
notable different to those derived within this report.

5.2 Results

5.2.1 Soils

The concentration of aromatic fraction >C12-C16 (29mg/kg) slightly exceeded the target value
(26.9mg/kg) in the soil sample taken from trial pit TP09 at 1.5m bgl.

The concentrations of aromatic fraction >C16-C21 exceeded the target value (85.1mg/kg) in the soil
samples taken from borehole BHO1 at 5m bgl (88mg/kg) and trial pits TP03 at 1.0m bgl (110mg/kg),
TPO7 at 1.0 m bgl (110mg/kg) and TP09 at 1.5m bgl (180mg/kg).

The concentration of aromatic fraction >C21-C35 exceeded the target value (677mg/kg) in the soil
sample taken from trial pit TP09 at 1.5m bgl (830mg/kg).

The concentration of benzo(a)pyrene exceeded the target value (5.16mg/kg) in the soil sample taken
from trial pit TP03 at 1.0m bgl (6.4mg/kg).

5.2.2 Groundwater

In accordance with the Groundwater Regulations there were no detections of List I substances above
the laboratory method detection limits in either round of monitoring.

30/05/07 Monitoring visit

The concentrations of aliphatic fraction >C21-C35 in the groundwater samples taken from boreholes
BHO1, BH04 and BHOS exceeded the target value.

The concentrations of aromatic fraction >C12-C16 in the groundwater sample taken from borehole
BHOS5 exceeded the target value.
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53 Discussion

There were a number of exceedances of the target values for soils, located on the western half of the
site. The exceedances were related to mid to heavy end (C12-C35) aromatic fractions and
benzo(a)pyrene. Benzo(a)pyrene is commonly encountered on sites above the target values due to the
very low DWS associated with this contaminant, associated with its toxicity. Despite the ‘exploratory’
nature of the Ground Investigation and therefore limited analysis undertaken to date, the analytical
data from samples taken in the vicinity of the exceedances suggests that these exceedances represent
hot spots of contamination, rather than a more extensive zone of contamination. In this case, the
assumption that the whole site is acting as a source, would be seen as very conservative. Thus, as all
the soil sample exceedances are minor, and the modelling is based upon conservative assumptions, the
soils beneath the site are not currently considered to present a significant risk to water resource
receptors.

There were four exceedances of the target values for groundwater, for the mid to heavy end (C12-C16
and C21-C35) aliphatic and aromatic fractions in the groundwater samples taken from boreholes
BHO1, BH04 and BHOS. The exceedances of the target values for the samples taken from BHO1 and
BHO04 are considered to be very minor and therefore do not represent a significant risk to the defined
receptors. For the impacts from borehole BHOS5, a sensitivity analysis was run on the assumed
compliance point distance, due to the location of this borehole at a distance of over 300m from the site
boundary. Based on the assumption that the source area is located around BHOS5, a compliance point
distance of 550m is considered appropriate, which generates in a target value of 0.28mg/1 for this
contaminant. None of the measured concentrations exceed this revised target value. It is therefore
considered that the measured concentration at BHOS5 does not present a significant risk to the identified
water resource receptors.

If further ground investigation or monitoring is undertaken at the site, prior to any potential
development, the data obtained should be reviewed. Based upon the findings of this review, the
conceptual model may be refined and if necessary, the RTW model should then be updated to reflect
any changes.
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6 Conclusions

A quantitative Groundwater Risk Assessment was undertaken to determine whether measured impacts
at the site present an unacceptable risk to water resource receptors and to determine if further measures
are required.

A conceptual site model was developed and following sensitivity analysis and selection of input
parameters, the selected contaminants of concern were then modelled using the Environment
Agency’s RTW v3.1 model. The risk assessment was then undertaken by comparing model output
target values to measured soil and groundwater concentrations.

The results indicated that a number of the soil samples taken from the western part of the site exceeded
the target values for hydrocarbons and benzo(a)pyrene. All the exceedances are considered to be
minor and therefore, based upon the conservative assumptions made in the use of the RTW model, the
soils beneath the site are not considered to present a significant risk to water resource receptors.

No concentrations of List I substances were detected in the groundwater samples obtained on either of
the monitoring visits. There were only four exceedances of the target values for groundwater. The
exceedances of the target values for the samples taken from BHO1 and BH04 are considered to be very
minor and therefore do not represent a significant risk to the defined receptors. Following a sensitivity
analysis based upon the location of the remaining exceedance in BHOS5, the concentration of
contaminants in this borehole are not considered to present a significant risk to water resource
receptors.

It is recommended that if further ground investigation or monitoring is undertaken at the site, prior to
any potential development, the data obtained is reviewed. Based upon the findings of this review, the
conceptual model may be refined and if necessary, the RTW model should then be updated to reflect
any changes.

Based upon the investigation data obtained to date it can be concluded that the groundwater beneath
the site has been slightly impacted by contamination, and it is likely that this impact is from
contamination within the site. However, based on the risk assessment modelling undertaken to date,
the soils and groundwater beneath the site are not considered to present a significant risk to the
identified water resource receptors outside the site.

Consequently, it is considered that no immediate action is required in respect of these groundwater
impacts. However, it is likely that some remediation of the soils and/or the underlying groundwater
will be required during redevelopment of the site in the future.
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Appendix C Sensitivity Analysis and Justification

Sensitivity analysis results

Sensitivity®

Parameter Range tested Value chosen
Low Medium High

Tier 1 Soil
Water filled porosity | 0.02 —0.24 ° 0.16
Air filled porosity 0.22-03 ° 0.23
Bulk density (g/cm®) | 1.18 —1.81 o 1.5
Fraction of Organic <0.001-0.2 o 0.054
Carbon (g oc/g soil)
Tier 2 Soil
Infiltration (m/day) | 5.04¢™ - 6.16¢™ o 5.6
Length of Source (m) | 423 - 517 ° 470
Hydraulic 10 - 220 o 80
conductivity (m/day)
Hydraulic gradient 0.0011 -0.0016 ° 0.00135
Width of source (m) 927 - 1133 ° 1030
Mixing zone depth 2.925 -3.575 o 3.25
(m)
Saturated aquifer 2.925 -3.575 o 3.25
thickness (m)
Tier 3 Soil
Half life (days) 649.8 —794.2 ) 722
Bulk density (g/cm®) | 1.18 —1.81 o 1.5
Effective porosity 0.17-0.25 ° 0.19
Fraction of Organic 0.00017 — o 0.0071
Carbon (g oc/g soil) 0.00125
Compliance point 180 - 220 o 200
(m)
Tier 3 Groundwater
Half life (days) 649.8 —794.2 ) 722
Width of plume (m) 927 -1133 ° 1030
Thickness at source 2.52-3.08 o 2.8
(m)
Bulk density (g/cm’®) | 1.18 —1.81 o 1.5
Effective porosity 0.17-0.25 ) 0.19
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Fraction of Organic 0.00017 — o 0.0071
Carbon (g oc/g soil) 0.00125

Hydraulic 10 - 220 o 80
conductivity (m/day)

Hydraulic gradient 0.0011 -0.0016 ) 0.00135
Saturated aquifer 2.925 -3.575 o 3.25
thickness (m)

Compliance point 180 - 220 o 200

(m)

@ High sensitivity equals a greater than 10% change in the target value for a 10% change in input value. Medium
sensitivity equals between 1% and 10% change in the target value for a 10% change in input value. Low sensitivity equals

below 1% change in the target value for a 10% change in input value.
Soil Source Zone (modelled as sandy gravel/ gravelly sand made ground)

Air and Water Filled Porosities

The ranges for air and water filled porosities were defined using CLEA (2008) values for sand and
Quint (1996) which were in agreement with the coarse sand to coarse gravel values from CONSIM
(2003). These parameters showed low to medium sensitivity during analysis. Given this sensitivity, the
initial mid-range values were adopted.

Bulk Density

The range was defined from CLEA (2008) for sand and CONSIM (2003) for gravelly sand. Sensitivity
testing of this parameter showed it to be of moderate sensitivity with an increase in value resulting in a
decrease in target value. Given this sensitivity, the initial mid-range value was adopted.

Fraction of Organic Carbon

The range was defined from site data, obtained during geotechnical testing. This parameter showed
moderate sensitivity and therefore the mid-point was selected.

Saturated Zone (modelled as gravel with sand)
Infiltration Rate

The infiltration rate of rainwater through the geology provides a transport mechanism by which soil
source contaminants can leach to the underlying groundwater. An average value for the area,
approximated to effective rainfall, was adopted from the UK Hydrometric Register (2008). As the site
is not covered with significant areas of hardstanding and the presence and condition of any subsurface
drains is unknown, no adjustment to this value was made. A range was tested and the parameter was
found to be of moderate sensitivity. Therefore, the original value was maintained.

C-2
228898/10/A - 14 November 2008/C-2 of 4
P:\Cambridge\Demeter - Daedalus\WEM\PROJECTS\228898 Feltham\5 - MM Documents & Drawings\5.2 MM Reports & Documents\5.2.6 Phase III GW Risk
Assessment\03 GW Risk Assessment Report Rev A Final.doc/LH




Groundwater Risk Assessment Mott MacDonald
Strategic Land Planning Trust DLP Planning Ltd
Land at Lower Feltham Road, Feltham

Hydraulic Conductivity

A range of values were defined from site data, derived using Hazen’s formula on results of the Particle
Size Distribution testing from the Phase II Geo-Environmental Assessment. The mode of the range
was 80 m/day with an upper limit of 220m/day. A lower end value of 10m/day, based upon the CLEA
(2008) value for sand was also incorporated into the range.

For soils this parameter showed moderate sensitivity with an increase in value resulting in an increase
in target value. For groundwater this parameter showed very high sensitivity with a decrease in value
but low sensitivity with an increase but an increase in value resulted in a decrease in target value.

Due to the variation in sensitivity for soils and groundwater, the mode value of 80m/day was selected
to maintain conservatism for both media.

Hydraulic Gradient

Based upon site data a range of gradients was defined. For soils this parameter showed moderate
sensitivity with an increase in value resulting in an increase in target value. For groundwater this
parameter showed high sensitivity with an increase in value resulting in a decrease in target value. Due
to the variation in sensitivity for soils and groundwater, the mid point value of 0.00135 was selected to
maintain conservatism for both media.

Length of Source

The length of source was determined from site data and varied for different contaminants, based upon
the identified contaminant distribution across the site. This parameter showed moderate sensitivity and
therefore the original values were maintained.

Width of Source/ Plume

The width of the source/ plume was determined from site data and varied for different contaminants,
based upon the identified contaminant distribution across the site. This parameter demonstrated low
sensitivity and therefore the original values were maintained.

Saturated Aquifer Thickness

The Saturated Aquifer thickness was determined from site data by assessment of the borehole logs.
The thickness of the River Terrace Gravels was taken as the Saturated Aquifer thickness, as the rate of
flow through the Brickearth is considered to be significantly lower and was therefore not included.
This parameter was found to be insensitive and therefore the original value was maintained.

Thickness at Source

This parameter was calculated within the RTW software as 3.25m which represents the full Saturated
Aquifer thickness. For the groundwater model, due to the effects of vertical dispersion, the largest
value, of 2.8m, was incorporated into the modelling. This parameter demonstrated moderate sensitivity
and therefore the original values were selected.
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Bulk Density

The range was defined from CLEA (2008) for sand and CONSIM (2003) for gravelly sand. Sensitivity
testing of this parameter showed it to be of low sensitivity. Given this sensitivity, the mid-point value
was adopted.

Effective Porosity

A range of values from 0.17 — 0.25 was determined from McWorter and Sunanda (1977) based upon
values for sands and gravels. This range was then tested and found to be of moderate to high
sensitivity. A lower end of range value of 0.19 was selected based upon the sensitivity of this
parameter.

Fraction of Organic Carbon

The range was defined from site data, obtained during geotechnical testing. This parameter was
insensitive and therefore a mid-point was selected.

Distance to Compliance Point

The distance to the compliance point was determined based upon the identified receptors. This value
was tested over a 10% range and found to be of high sensitivity. The data was checked and the original
parameter maintained.
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Appendix D Chemical Input Parameters

Henry’s Law Organic Solubility
CoC EQS/DWS Half life Constant Carbon
(mg/1) (days) (dimensionless) | Coefficient KoC (mg/l)
(I’kg)
Aliphatic >C5-C6 0.05/0.01 720" 33° 794* 36°
Aliphatic >C6-C8 0.05/0.01 720" 50° 3981* 5.48
Aliphatic >C8-C10 0.05/0.01 720! 80° 31622° 0.43°
Aliphatic >C10-C12 0.05/0.01 720" 120° 251188* 0.034°
Aliphatic >C12-C16 0.05/0.01 720! 520° 5.01x10° ¢ 7.6x10* °
Aliphatic >C16-C21 0.05/0.01 720" 4900 ° 3.98 x 10° * 25x10° ¢
Aliphatic >C21-C35 0.05/0.01 720’ - 3.98x 10° ° -
Aromatic >C8-C10 0.05/0.01 720" 0.48° 1585* 65°
Aromatic >C10-C12 0.05/0.01 720" 0.14° 2512* 25%
Aromatic >C12-C16 0.05/0.01 720" 0.053° 5012* 5.8°
Aromatic >C16-C21 0.05/0.01 720 0.013° 15845* 0.65°
Aromatic >C21-C35 0.05/0.01 720 0.013° 126x10° * 6.6x10° °
Benzene 0.03/0.001 720 0.182° 1353 1780’
Toluene 0.05/0.01" 28 0.2721° 1783 5157
Ethylbenzene 0.02/0.01" 228 03231 432} 1527
Xylenes 0.03/0.01" 365 0.234° 240* 106°
MTBE 0.02/0.01" 365 0.0204"° 12¢ 48000°
1,1 DCA -/0.001 360 - 62° -
1,1,1 TCA 0.1/0.001 546 - 200° -
Chloroethane 0.1/0.001 56 - 333 -
1,1 DCE 0.1/0.001 132 - 64.6° _
D-1
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1,2 cis DCE 0.1/ 0.001 360 - 48.98° -

TCE 0.01/ - 1653 0.418° 162° 1073’
Benzo(a)pyrene -/ 0.00001 1060 1.86e* 1.02x 10° * 0.0038°
Naphthalene 0.01/ - 258 0.0174° 1288° 31°
Arsenic 0.05/0.01 9.9x10% 1.0x10° * 40" Insoluble®
Boron 2/1 9.9x 10 1.0 x 10° * 1.0x 10° * Insoluble®
Cadmium 0.005/0.005 | 9.9x 10” 1.0x 10° * 0.68 " Insoluble®
Chromium 0.01/0.05 9.9 x 10%” 1.0x 10° * 13" Insoluble®
Lead 0.01/0.025 9.9 x 10%” 1.0x 10° * 190! Insoluble®
Nickel 0.1/0.02 9.9 x 10%” 1.0x 10° * 1.0x10°* Insoluble®
Zinc 0.05/5 9.9 x 10” 1.0x 10° * 1.0x 10°* Insoluble®
Mercury 0.01/0.01 9.9 x 10 1.0x 10° * 52 -

Notes:

~N N B W N =

Organic Chemicals, Mackay et al. (2006) Vol 1 2nd Edition
§ Taken from ATSDR website on 17.10.08

’ Taken from TPHCWG Vol 5 Table 1 (1997)

10 Taken from RISC database

Kd value taken from Sptiz and Moreno (1996)

In the absence of a published half life, the half life for benzene has been adopted as per the TPHCWG guidance.
KoC values taken from TPHCWG Volume 3, Table 3.

KoC/ Henry’s Law from EA Draft Technical Report P5-079-TRI
KoC from RIVM report 711701 023 Appendix 2 (2001)

KoC from ATSDR Tox profiles (1998)
Solubility taken from TPHCWG Volume 2, Table 8.

Taken from the Handbook of Physical-Chemical Properties and Environmental Fate and Transport for

99 Kd value incorporated into the modelling as KoC value not relevant for this contaminant
- Data not available

line with the TPH fractions.
* In the absence of a Kd or KoC value or a Henry’s Law constant, 1.0 x 10° has been used as a conservative input

In the absence of a UK DWS for these contaminants, a conservative value of 0.01 has been adopted in

All half lives taken from Howard et al (1991) Handbook of Environmental Degradation Rates. Where half lives were not

available 9.9 x 10°° was adopted as a conservative measure.
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