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This Summary Report describes the results
from the investigation carried out on the site
historically occupied by the Walton Gasworks,
now occupied by residential and community
housing and day centre. The investigation
was carried out to meet the Council’s
obligations under Part 2A of the Environmental
Protection Act 1990. The full report is
available from the Council on the web page
www.elmbridge.gov.uk/gasworks.

The investigation recorded the geology of
the site and the presence of contamination
associated with the gasworks and the
redevelopment to the current housing. The
site is underlain by the London Clay at a
typical depth of about 6m. This Clay is
overlain by sandy clays (Claygate Beds) and
River Terrace Gravels with the gravels more
dominant in the east and the clays in the west
(which affects groundwater flow towards the
River Thames).

The text on these first two pages is an
executive summary of the investigation and its
results. The following pages then describe in
more detail;
1.

the industrial history of the site and
the consequent potential for residual
contamination,

2.

the legal background to the investigation
(the Environmental Protection Act 1990),

3.

the investigation carried out by
BuroHappold on behalf of the Council,

4.

the results from the analysis of samples
(soil, groundwater, gases and vapours)
collected from that investigation,

5.

the risk assessment which considered
the potential risks to people and the
environment,

6.

the recommendations made as a result
of the investigation.

A glossary of technical terms is presented at
the end of this Summary Report.
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These natural strata are overlain by Made
Ground and topsoil. Some of the Made
Ground was associated with the former
gasworks use and some was imported during
the residential redevelopment (as was the
topsoil).
The topsoil was typically about 200mm of
brown silty clay. Analysis recorded some
elevated concentrations of a few chemicals
(mainly a type of hydrocarbon called
polyaromatic hydrocarbons (PAHs) associated
with fragments of ash and clinker in the soil)
and traces of asbestos. The Made Ground
under the topsoil, was a mixed gravelly clay
with elevated concentrations of several
chemicals (again mainly PAHs and traces of
asbestos). The number of chemicals and their
concentrations generally increased with depth.
In one particular location a small volume of
discoloured “oily” soils were found at shallow
depth.
Contamination of the deeper soils and
groundwater was more localised and
appeared concentrated in a part of the former
gasworks process area where highly elevated
concentrations of gasworks residue were
recorded in groundwater. Samples of silt
were also taken from the banks of the River.
The data indicated that the groundwater
contamination in the gasworks source area
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reduced substantially between the site and the
River.
The investigation also recorded elevated
concentrations of volatile organic compounds
(VOCs) – associated with impacted soils
and groundwater at depth, particularly in this
main process area of the historic gasworks.
Chemical analysis recorded a number of
VOCs, most of which were well below relevant
thresholds, with one (benzene) above.
On the basis of all of the available information,
it has been assessed that in most cases the
risk is Low. In others, although the risk has
been assessed as above Low, the strong
case that the land poses a significant risk of
significant harm does not exist. Therefore
regulatory intervention under Part 2A is not
recommended.
Although not presenting a significant
risk of significant harm, a proportionate
and appropriate action is recommended
with respect to a small localised area of
contaminated material recorded at one
particular location.
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BACKGROUND

H I S TO RY
The Stonebanks residential area, Bishops Hill
community housing, Bradshaw House, the
Day Centre and the (now disused) Children’s
Day Nursery, are situated on land that was
previously used by Walton Gasworks. This
gasworks produced and supplied town gas
for almost 100 years from the 1860s. This
involved major chemical industrial activities
with much of the site occupied by substantial
buildings, structures, tanks and pipes, together
with raw material stockpiles (mainly coal).

L E G A C Y O F C O N TA M I N AT I O N
This long period of gas production resulted
in contamination of the underlying ground.
Typically this occurred due to leaks, spills
and disposal of waste and raw materials.
Such a legacy of contamination associated
with historical industrial activity is found
everywhere across the developed world. In
the U.K. concerns about contamination only
began to be addressed when the Control
of Pollution Act (1974) began to address
contamination to land, water and air from
current industrial activities. The legacy of
contamination from historical industries was
not considered until the 1990s when the
4
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Environmental Protection Act was passed with
Part 2A of the Act coming into force in 2000
and the Statutory Guidance first published in
2006.
REDEVELOPMENT
When the Walton Gasworks stopped gas
production the land continued to be used to
store natural gas (in the gasholders) and was
the location of a SEGAS office / distribution
centre, but much of the land was left vacant.
In the mid 1980s, redevelopment of the
site took place and the current community
and private housing was constructed. The
Nursery occupied the former SEGAS office /
distribution centre from the 1990s.
This redevelopment in the 1980s was carried
out with knowledge of the site’s industrial
history and the potential for contamination.
Site investigations were carried out and
samples of soil and groundwater taken and
tested. Reports of those investigations
recommended remediation for the
development and some contaminated soils
and infrastructure were removed and replaced
by imported sub soils and topsoils (in the
garden areas). However, in common with
much remediation at that time, these actions
were not well recorded. This recording of
remediation, now known as “verification”,
was not routinely carried out until the late
1990s with relevant guidance published in
2004 (Model Procedures, PPS23) when the
Government also provided relevant advice
planning officers regarded model planning
conditions that included verification.

BUROHAPPOLD ENGINEERING

E N V I R O N M E N TA L P R O T E C T I O N A C T

LOCAL AUTHORITY DUTIES
One of the duties imposed on local authorities
by the Environmental Protection Act in 2000
was a requirement to inspect land within their
area to check whether or not there could
be risks to people or the environment from
historical industrial activities.
INITIAL STUDY
In complying with this duty, Elmbridge Borough
Council (EBC) carried out desk based
assessments of a number of former industrial
sites which had been redeveloped. This
included the former Walton Gasworks. That
study obtained a large amount of information
of the site, its geology and hydrogeology,
previous investigations and its redevelopment
in the mid 1980s. That report is available to
residents at www.elmbridge.gov.uk/gasworks.
The desk study report identified a number of
uncertainties regarding the ground conditions,
the contamination and the remediation
undertaken during redevelopment. The report
assessed that there were potential risks to
people and the environment (specifically the
River Thames) because of the contamination
left behind by the gasworks.
THE DEFINITION OF
“C O N TA M I N AT E D L A N D”
As a part of their duties, EBC have to decide
(“determine”) whether the site (and others
like it) could be “Contaminated Land” as
defined by the Environmental Protection Act
1990. This is a complex matter and is defined
in the law. It does not mean for example
that any previous industrial land which has
some level of contamination in the ground
is “Contaminated Land”. Rather, the law
says that to be Contaminated Land, then
“significant harm” to people or the environment

Category 1: There is a significant
possibility of significant harm [SPOSH]
because of an unacceptably high
probability supported by robust science
based evidence that significant harm
would occur if no action is taken to
stop it.
Category 2: There is a strong case
that the land poses SPOSH and there
is a strong case for taking action under
Part 2A on a precautionary basis.
Category 3: The strong case that the
land poses SPOSH does not exist and
therefore the legal test for SPOSH is
not met. The risks may not be low but
regulatory intervention under Part 2A is
not warranted.
Category 4: There is no risk or the
risk is low
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has to be occurring or is likely to occur. To
help explain this, the Government published
its revised Contaminated Land Statutory
Guidance in 2012 and divided land into four
categories. The figure below is our summary
of this aspect of the guidance.
What this means is that if a local authority
decides that a site falls into Category 1 or
2, then it is determined to be Contaminated
Land and some action must be taken to
reduce the risks to an acceptably low level.
If a site is in Category 4, then the risks are
already acceptably low and no action needs
to be taken. Similarly, if a site is in Category
3, although the risk may not be low, there is
not a strong case that there is a significant
possibility of significant harm and therefore,
there is no legal requirement for action to
reduce that level of risk.
If a site is determined as Contaminated Land
so that remedial action is required, there is
a complex sequence of tests that have to
be carried out to identify who should pay for
that action. In principle, it is the polluter who
should pay (a Class A person). However, if
the polluter is no longer in existence, then
the local authority have to identify another
“responsible person”- a Class B person by
following this sequential test. If no Class A
or Class B person can be identified, the land
becomes what is known as an “orphan” site.
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T H E B U R O H A P P O L D S I T E I N V E S T I G AT I O N

As a result of the findings of their desk study,
Elmbridge Borough Council commissioned
a site investigation. The aim of the
investigation was to address the uncertainties
identified in the desk study and to provide
evidence of the ground conditions. That
information would then enable the authority to
discharge its duties under the Environmental
Protection Act 1990. BuroHappold was
successful in a tender competition and
was appointed in the summer of 2017 to
undertake the investigation. The capability
of the BuroHappold staff formed part of the
tender assessment. The staff who carried
out the work on this project all had relevant
academic qualifications and experience of site
investigations, with the senior staff all being
Chartered professionals.
OBJECTIVES
The agreed objectives of the investigation
were;
1.

to determine the nature of near surface
soils and the presence and extent of
contamination;

2.

to determine the presence and nature
of contamination in deeper soils and
any potential for contamination capable
of moving (either as a vapour or as a
liquid),

3.

to identify the nature of ground gases
contamination; and

4.

to identify the nature of the
hydrogeological regime and associated
contamination.

SCOPE
The site investigation was designed to
meet these objectives with a combination
of; deeper boreholes (seven to 10m depth),
shallow boreholes (four to 2.5m depth),
34 hand dug pits and two hand excavated
sediment samples. Groundwater and gas was
monitored and samples of soil, groundwater
and vapour taken for chemical analysis
(including samples of groundwater from two
off-site existing wells). The samples tested
and the tests carried out were selected based
upon the historical uses, observations from
site and on the basis of their location (to
achieve a spread across the site and depth
ranges).
In total, about 80 soil samples were tested
with the concentrations of over 4000
chemicals (determinands) measured.
Seventeen samples of groundwater (370
determinands) and 7 samples of vapour (145
determinands) were also tested. The total
number of exploratory holes and the total
number of samples/ determinands may appear
relatively small given the size of the site.
However, because of the attention paid to the
conceptual site model and observations during
the investigation, it is considered that the data
are representative of the site and its ground
conditions so that the following assessment is
reliable.
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GEOLOGY
The investigation provided good evidence of
the geology across the site, broadly identified
in the published maps and desk study and
summarised below
Strata
type
Top soil

Made
Ground

Taplow
Gravel

Description

Dark brown silty clay with some sand and gravel
[of flint, occasional brick, glass, ceramics, coal,
coke, slag]. No visual / olfactory evidence of gross
contamination.
Brown, dark grey-black sands, silts, clays and
gravels (natural gravel and gravel size fragments of
man-made materials [ceramics, brick, slag, clinker,
coal, concrete, mortar etc.]). Odours occasionally
recorded.
Orange brown mottled grey gravelly silty sand.
Gravel of flint, occasionally clayey. Locally stained
with odours

Claygate
Member

Green- brown mottled slightly sandy, silty clay.
Locally stained with odours

London
Clay

Stiff to very stiff greenish brown to brownish grey
silty clay. Indistinctly fissured. No visual / olfactory
evidence of gross contamination.

The distribution / thickness of the shallow
natural strata beneath the Made Ground is
relatively complex and comprises varying
thicknesses of Taplow Gravels and / or the
Claygate Member (both of which are absent in
some locations) overlying the London Clay at
a depth varying from about 3mbgl to 7mbgl.
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Depth to top of
strata mbgl
[typical thickness]
Ground level
[150 – 200mm]
0.15mbgl [up to
~1.8mbgl]

1.5mbgl [up to
~7mbgl]
(thins out to west of
site)
1.8mbgl [up to
~5.7mbgl] (where
present)
From ~5.0mbgl
[BGS map records
about 100m thick in
this area]
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Cross-section of recorded geology (East - West)

This geology has an important influence on
the groundwater and its ability to move. The
London Clay will prevent downward migration
of any contamination and its uneven subsurface will influence any lateral migration of
contamination. In the western part of the site,
the limited thickness of the Gravels and the
presence of the low permeability Claygate
Member will inhibit groundwater movement
whereas, the thicker Taplow Gravels to
the north and west are likely encourage
groundwater movement, which will be
generally towards the River Thames.

Sketch of recorded geology and exploratory hole
locations

D ATA A S S E S S M E N T P R O C E S S
Before describing the results of the site
investigation, it is important to describe how
the data are put into context and assessed.
In the UK, the assessment of risk from
contamination follows the “source-pathwayreceptor approach”. If one of these three
elements is absent, there is no potential for
harm. If, however, there is a linkage between
a source of contamination and a receptor (for
example contamination in near surface soils
which can be touched or eaten by people),
then a risk-based approach is used to assess
the significance of impact of the linkage. The
key receptors here are the residents and
visitors to the site, neighbours and the River
Thames. The first part of the assessment
process is to describe the “source” and this is
set out below.
All of the chemical determinands tested
for in the laboratory are present at a wide
range of concentrations, both naturally (as
a component of soil minerals) and because
of industrial activities. Some chemicals can
be present in soils at high concentrations
before they present a potential to affect
people, whilst others have a much lower
“threshold”. In order to consider this potential
the government, Environment Agency and
others have published guidance on various
thresholds, often called generic assessment
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criteria (or GACs). These GACs represent the
current best evidence of the concentrations
of particular determinands in soil, at or below
which, there is no potential to affect people’s
health.
There are a range of these GAC values for
different land uses (residential with gardens
where a substantial amount of home-grown
vegetables are eaten, residential with gardens,
open space and commercial/industrial)
each reflecting the different potential for
exposure. The most appropriate threshold for
Stonebanks / Bishops Hill is residential with
gardens.
There are two other important aspects that
also affect how the site investigation and
chemical data is used in assessing potential
risks to people and the environment.
1.

The published GACs (thresholds) are all
soil concentrations at or below which,
there are no affects to people’s health.
The Government (and other bodies)
have not published concentrations or
thresholds above which harm will occur,

2.

Although notice is taken of both minimum
and maximum concentrations of
determinands in soils, the most relevant
for risk assessment is the “average”
concentration. [This is because on some
days, a person might be exposed to a
maximum concentration and on other
days, the minimum. Over the long term,
which is relevant here, the exposure will
be to the average concentration]. For
data such as soil contamination data,
there are different ways to estimate
the average concentration. In the full
report reference has been made to all
of the relevant estimates of the average
concentration.
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Referring back to the classification of land
under Part 2A (Section 3.3), the guidance
says that an average concentration of a
contaminant at or about the level of the GAC
threshold would fall in to Category 4 [Low
or no risk]. There is no mathematical rule
as to how much above a GAC an average
concentration of a soil contaminant would
have to be in order for the land to fall in to
Category 3, Category 2 or Category 1. Rather
than a simple number, the guidance refers to
robust science based evidence, consideration
of uncertainty and appropriate assessment ii
of the significant possibility of significant harm
[SPOSH].
S I T E I N V E S T I G AT I O N R E S U LT S
The nature of the near surface soils (topsoil
and shallow Made Ground) was determined
by the shallow hand-dug pits with associated
sampling and testing. The topsoil comprised
some 200mm of brown silty clay with
some inclusions and chemical analysis
indicated elevated concentrations of a few
determinands (mainly PAHs). The underlying
Made Ground generally comprised a mixed
gravelly clay with elevated concentrations
of several determinands (again mainly
PAHs). The number of determinands and
their concentrations generally increased with
depth. In one particular location on the site
(SS32) some discoloured “oily” soils were
encountered at shallow depth. Contamination
of the deeper soils and groundwater was more
localised and appeared concentrated in a part
of the former gasworks process area where
highly elevated concentrations of gasworks
residue were recorded.
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Shallow hand dug pits being sampled

Vapour samples being taken from the wells

Pre-existing wells located between the site
and the River Thames were recovered and
groundwater and vapour samples taken for
chemical analysis. Samples were also taken
of silt from the banks of the River Thames.
The data from this element of the investigation
indicated that the contamination in the inferred
source area reduced substantially between the
site and the River.
The ground gas and vapour regimes were
also investigated. The results of the ground
gas element of the investigation did not
indicate a hazardous gas regime. Elevated
concentrations of volatile organic compounds
(VOCs) were recorded associated with
impacted soils and groundwater at depth,
particularly in the main process area of
the historic gasworks. Chemical analysis
of the vapour samples indicated that a
number of VOCs were present at elevated
concentrations. Assessment of that data
indicated that most of the VOCs were well
below relevant thresholds (Health Criteria
Values), with one (benzene) above.
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D ATA A N D R I S K A S S E S S M E N T

On the basis of all of the investigation and
modelling, a risk assessment was carried
out to further consider the potential risks to
residents and the local environment. [For
the details of this risk assessment, please
refer to Chapters 8 to 16 in the full report].
The risk assessment was carried out using
the standard source – pathway – receptor
approach (described above), but also with
particular reference to the Part 2A Statutory
Guidance and its four categories.
The data from the site investigation was
assessed to address the specific potential
risks identified for the site, namely;
Source
Topsoil
Shallow Made
Ground
Deeper Made
Ground
Deep soils (>1m)
Localised shallow
contamination
(SS32)
Made Ground >1m
Impacted
groundwater
VOCs
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a. The potential for shallow soils to affect
people’s health
b. The potential for shallow soils to affect
water supply pipework,
c. The potential for ground gases or
vapours to affect people’s health,
d. The potential for contamination in deep
soils / groundwater to affect water quality
in the River Thames.
A summary of that risk assessment is
tabulated below.

Receptor
Residents
Neighbours
Residents
Neighbours
Residents
Neighbours
Residents
Residents

Risk
Low
Very Low
Moderate / Low
Very Low
Moderate / Low
Very Low
Low
Moderate / Low

Category
4
4
3
4
3
4
4
3

Water supply
pipework
Secondary Aquifer
River Thames
Residents
Neighbours

Low

4

Low
Very Low
Moderate / Low
Low

4
4
3
4
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CONCLUSION AND
R E C O M M E N D AT I O N
On the basis of all of the available information
and the associated assessments, it is
concluded that there is not a strong case that
the land poses a significant risk of significant
harm (SPOSH) with respect to any of the
relevant contaminant linkages investigated.
In most cases the risk has been assessed as
Low (Category 4) but in others, although the
risk has not been assessed as Low (Category
3), the strong case that the land poses a
significant risk of significant harm does not
exist and regulatory intervention under Part 2A
is not recommended.
Although not meeting SPOSH a proportionate
and appropriate action is recommended
with respect to a small localised area of
contaminated material recorded at one
particular location (SS32). Due to its nature
and presence at shallow depth we recommend
its removal and replacement with clean soils
to ensure that any associated risks (actual or
perceived) are not realised.
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G L O S S A RY A N D A C R O N Y M S

Term
Aquifer
Conceptual
Model
Contaminated
land

Contaminant
linkage
Desk study
Determinand
Generic
assessment
criteria
Harm
Hazard
Non-aqueous
phase liquids
(NAPL)
Pathway
Receptor
Remediation
Risk
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Definition
Permeable soils or rocks capable of storing significant quantities
of water and through which groundwater moves.
A representation of the characteristics of the site in diagrammatic
or written form that shows the possible relationships between
contaminants, pathways and receptors.
Defined in s78A(2) of EPA 1990 as “any land which appears
to the local authority in whose area it is situated to be in such
a condition, by reason of substances in, on or under the land,
that (a) significant harm is being caused or there is a significant
possibility of such harm being caused, or; (b) pollution of
controlled waters is being, or is likely to be caused.”
The relationship between a contaminant, pathway and receptor.
Interpretation of historical and current information to establish
activities and areas or zones of potential contamination and to
understand the relevant pathways and receptors of a site.
A chemical element or compound that is analysed for when
samples are tested in the laboratory.
Criteria derived using general assumptions about the
characteristics and behaviour of sources, pathways and
receptors.
Adverse effects on the health of living organisms or other
interference with the ecological systems of which they form a
part.
A property or situation that in particular circumstances could lead
to harm or pollution.
Liquids that do not mix readily with water.
A route or means by which a receptor could be, or is exposed to,
or affected by a contaminant.
Something that could be adversely affected by a contaminant,
such as people, an ecological system, property or a water body.
Action taken to prevent or minimise, or remedy or mitigate the
effects of any identified unacceptable risks.
A combination of the probability, or frequency of occurrence, of
a defined hazard and the magnitude of the consequences of the
occurrence.
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Term
Source
Uncertainty
Verification
Volatile organic
compound

Definition
A hazardous substance or agent (for example a contaminant)
which is capable of causing harm.
A lack of knowledge about specific factors in a risk or exposure
assessment
The process of demonstrating that the risk has been reduced to
meet remediation criteria and objectives based on assessment of
remediation performance.
An organic compound that is volatile under normal environmental
/ atmospheric conditions and can be found in solid, liquid as well
as gaseous form

Acronyms
Term
DNAPL
GAC
LNAPL
mbgl
mOD
NAPL
PAH
SPOSH
VOC

Definition
Dense non-aqueous phase liquid
Generic Assessment Criteria
Light non-aqueous phase liquid
Metres below ground level
Meters above Ordnance Datum
Non-aqueous phase liquid
Polyaromatic hydrocarbons
Significant possibility of significant harm
Volatile organic compound
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