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1.0

INTRODUCTION

1.1

General
Following consultation and discussion with Eastleigh Borough Council, GeoEnvironmental Services Limited (Geo-Environmental) was instructed by Parsons
Construction Services Limited to develop a strategy to investigate and assess potential
contamination on land of Knowle Lane, Fairoak (see Figure 1).

1.2

The Site
The site comprises an approximately rectangular shaped parcel of land which slopes
gently towards the east and south-east. Historic uses of the site include sand
extraction and use as a contractors yard with workshop. Soil stockpiles are present on
the site. In addition, several historic landfill sites are situated in close proximity to the
site.

1.3

Development Proposals
The long term objective is to develop the site for a business park or similar commercial
type end use, together with external car parking and open space. In order to achieve
this long term objective, it will be necessary to re-profile the site, i.e. to form a
development platform. The re-profiling works include the screening of soils currently
stockpiled on the site to render the soils suitable for deposition as part of the
development platform construction.

1.4

Objectives
The principal objective of this document is to provide information to Eastleigh Borough
Council, as the Local Planning Authority (LPA), and to set out the strategy for the
assessment of soil contamination in relation to the stockpiled soils, prior to any
screening works being undertaken. The document also sets out the strategy to
undertake a baseline assessment of the gassing regime both on site and at the site
boundaries to support detailed design in due course.
This document sets out to review the information currently gathered and assessed for
the site in terms of the proposed development, and from this, to set out a strategy for
more detailed investigation, assessment and possible remediation in order to satisfy
and ultimately discharge planning conditions in compliance with Planning Policy
Statement 23 (PPS23).

1.5

Guidance
In the development of this strategy guidance has been taken from numerous sources
including:
o
o

Model Procedures for the Management of Contaminated Land, CLR11, DEFRA
and Environment Agency 2004
Environment Agency Guidance on Requirements for Land Contamination Reports,
Version 1 dated July 2005.
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o
o
o
o
o
o
o
o
o
o
o
o
o
o

o
o

BS10175:2001 - Investigation of Potentially Contaminated Sites - Code of
Practice, BSI 2001.
BS5930: 1999 - Code of Practice for Site Investigations, BSI 1999
BS1377: 1990 - Soils for Civil Engineering Purposes, BSI1990
NHBC Standards Chapter 4.1 Land Quality - Managing Ground Conditions
Planning Policy Statement 23 – Planning and Pollution Control
DoE Industry Profiles
CLR Series reports
CIRIA reports
EA R&D Publication 66 - Guidance for the Safe Development of Housing on Land
Affected by Contamination
BRE Report BRE255 - Performance of Building Materials on in Contaminated
Land
BRE BR414 Protective measures for housing on gas-contaminated land
CIRIA C665 – Assessing risks posed by hazardous ground gases to buildings (2007);
NHBC 10627-R01(04)- Guidance on evaluation of development proposals on sites
where methane and carbon dioxide are present (2007);
BS8485:2007 Code of practice for the characterisation and remediation from ground
gas in affected developments;
CIRIA C682 – The VOCs Handbook (2009)
EA R&D publications

Whilst not strictly relevant to the form of development proposed, the above referenced
documentation which relates to housing has been referred to as the guidance forms
part of a best practice approach.
1.6

Additional Notes
The soil sampling works set out in this document are to precede any soil screening
operations. The gas assessment is proposed to set out the baseline regime although it
is possible that some ground works could take place during the monitoring period.
Additionally, the discussion of possible remedial techniques within this document is for
preliminary purposes only. The principal focus of this document relates to ground
investigation and associated contamination assessment. A detailed remedial strategy
can only be developed following such investigation and assessment.
This document is prepared with the intention of enabling a flexible and proactive (rather
than solely prescriptive) approach to the site investigation works, such that if necessary
the proposed method or scope of investigation can be altered at a specific location or
localised area to provide more robust information to support the risk assessment.
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2.0

BACKGROUND INFORMATION
To date, the following phases of assessment and remediation have been undertaken
and reported by Geo-Environmental:
•
•
•

Environmental Audit Report, ref. GE6388, 12 June 2008.
Remediation Method Statement, ref. GE6388, June 2008.
Validation Report, ref. GE6388, July 2008.

It should be noted that these works were part of a due diligence exercise prior to land
acquisition and that further assessment could be required to support the management
and ultimate discharge of conditions applied at the detailed planning stage.
2.1

Ground Investigation
The ground investigation undertaken and reported in the above referenced documents
confirmed the presence of sand underlying variable depths of Made Ground. Localised
contamination was encountered for which supplementary investigation was
undertaken.
The investigation also included initial ground gas monitoring.

2.2

Remedial Action
Following the assessment presented in the Environmental Audit Report, the Client
undertook voluntary remediation to remove impacted soils and the source of the
contamination, i.e. buried oil drums.
The objective of the remedial action undertaken was to reduce the liability associated
with ownership of the site and to prevent an ongoing pollution scenario, therefore
acting for the betterment of the environment.
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3.0

STRATEGY FOR FURTHER INVESTIGATION
The following terms used in the strategy have been taken from BS10175:
•
•
•

•
•

3.1

Preliminary investigation -desk study, site reconnaissance and preliminary
risk assessment [GE6388 Environmental Audit].
Exploratory investigation – preliminary intrusive investigation targeting
specific potential sources [GE6388 Environmental Audit].
Main investigation – detailed investigations across the site to facilitate the
characterisation of the site, clarification of the conceptual model and risk
assessment and to develop the remediation design [GE6388 Environmental
Audit].
Supplementary investigation – additional investigations to provide specific
information, e.g. regarding a source of contamination, delineation of
contamination, or to support detailed design of remediation works.
Remediation – the use of forms of construction, processes, technologies
and the like to break pollutant linkages and ensure that the site does not
pose an enduring hazard to any given receptor(s).

Objectives
The site is to be redeveloped for a commercial use including:
•
•
•
•

Offices and/or commercial buildings;
External car parking;
Open space;
Development infrastructure.

The redevelopment will require the re-profiling of the site and this includes the
screening of soils stockpiled on site to improve their physical characteristics prior to
deposition as part of the re-profiling works.
The objective of the supplementary investigation is to assess the nature and extent of
any contamination within stockpiled soils with regards to end users and controlled
waters and in relation to fugitive dust and/or vapour emissions to air during screening
and re-profiling works. In addition, further investigation is proposed to determine the
baseline gassing regime. Where pollutant linkages are identified it may be necessary
to undertake remediation works to support the proposed development and ultimately to
secure discharge of detailed planning conditions.
3.2

Strategy for the investigation
The strategy as presented herein is not intended to become rigid but should be flexible
to enable re-evaluation of findings and future requirements at each stage, as supported
by BS10175 and set out within the Chart 1.
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Determine objectives for the investigation

Establish investigation strategy

Carry out a preliminary investigation
Desk study
Site reconnaissance
Interpretation
Formulation of initial conceptual
model and risk assessment
Issue report

Review objectives
No
Are further data required to meet objectives?
Yes
Design and plan an exploratory, main or
supplementary investigation

Carry out field investigations:
Fieldwork
Sample examination
Laboratory analysis
Data review and interpretation
Review conceptual model
Issue report

No

Are the objectives achievable in the light of the
investigation results?
Yes

Yes

Is a further phase of field investigation required
to satisfy the objectives?
No
Proceed with risk assessment

Chart 1 Schematic Approach to Investigation
The investigation will be undertaken as two key phases of work, i.e. contamination
assessment of stockpiled soils and the baseline gas assessment.
Investigation Rationale
A range of investigative techniques will be employed on this site and include trial pitting
and window sampling.
As stated previously, flexibility is required in the design of field investigations to enable
amendments to be made during investigations or following completion of investigation
phases yet to be completed.
In developing this strategy, the site has been visited and the stockpile of soil awaiting
screening was estimated to be approximately 4,500m3. For general materials
assessment a testing rate or one sample per 250m3 would be recommended but given
that the provenance of the soil is unknown, an increased rate of one sample per 100m3
of soil is proposed. Therefore, approximately 45 to 50 soil samples would be
recovered from the stockpile for analysis. Sampling would be undertaken on a grid/cell
basis through the stockpile thereby supporting an assessment both across the
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stockpile and through the stockpile.
A general sampling strategy is summarised in Table 2 below. In line with the general
requirements of BS10175, sampling would also take into account for variation in soil
types within the stockpile and leaching to groundwater.
Stockpiled soil

Gas
Groundwater

Sampling to be undertaken on a grid basis with samples taken
from a range of depths through the stockpile at each grid or in
each cell.
In-situ monitoring for common landfill/ground gas, flow and water
depth.
Samples taken from monitoring wells. Wells to be developed,
prior to first sampling, by removal of five wells volumes, or bailed
dry if <5 volumes. All wells to be purged by 3 well volumes (or
dry) and allowed to recover immediately prior to sampling.
Also any ground gas, water level/oil-water level measurements
to be made prior to developing or purging. If free phase product
is encountered, this would be sampled where practicable and
analysed.

Table 2 Sampling Strategy
Whilst the stockpiled soils are likely to be been disturbed and aerated, it is possible
that volatile organic compounds are present, or may reasonably be suspected. As
such soil samples would be screened on site using a Photo Ionisation Detector (PID),
with screening during logging, sampling or using a head-space technique. Screening
would be undertaken at regular depth interval sat each grid point/cell. These results
could be utilised to facilitate laboratory test scheduling and provide data to inform the
ground gas assessment.
Samples would be placed into appropriate containers, with or without preservative as
necessary and stored in controlled conditions, e.g. 4°C±2°C for volatile/hydrocarbon
samples. A chain of custody, or similar tracking system would be employed for sample
transit to the laboratory for analysis.
As a guide, the following sampling container protocol would be adopted:
•
•
•

General contaminants – polypropylene buckets, or similar (soil samples)
Organic contaminants – amber jars (in soils and for all water samples)
VOCs – amber vials (soil and water samples)

The testing suite proposed includes has been developed from consideration of
possible numerous source sites and contaminants typically encountered on brownfield
land. The suite comprises:
•
•
•
•
•
•
•

arsenic, cadmium, chromium (total and hexavalent), mercury, lead, selenium,
zinc, copper, boron, barium, beryllium, vanadium;
asbestos;
pH, sulphate, chloride, cyanide, sulphide, sulphur;
monohydric phenol;
Total Organic Carbon;
Speciated Total Petroleum Hydrocarbons (TPH) – TPH CWG suite;
Speciated Poly-Aromatic Hydrocarbons (PAH);
6
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•
•
•

Volatile Organic Compounds (VOCs);
Ammoniacal Nitrogen and
Polychlorinated Biphenyls (PCBs).

Testing for VOCs, ammoniacal nitrogen and PCBs would only be undertaken on
selected samples. VOC analysis would be targeted based on on-site screening
results, ammoniacal nitrogen would be scheduled on any samples which included
possible putrescible matter (if present) and PCB was be scheduled on samples which
were stained by oils (PCB is carried in suspension in transformer oils), or to provide
general coverage of the stockpiled soils if no oil staining was evident.
Total Organic Carbon results would be considered where screening criteria are
dependent on soil organic matter and could also be used as part of the assessment of
the long term gas generation potential of the stockpiled soils.
The results will be compared to Tier 1 screening levels in terms of human health
(SGVs and LQM CIEH GAC), built environment (direct contact for end use), airborne
hazard (based on assessment sub-criteria for vapour and/or dust inhalation) and
controlled waters, where plausible source-pathway-receptor linkages exist. Selected
samples would also be analysed for leachable contaminants concentrations to support
the assessment of potential risk to controlled waters.
All laboratory testing would be undertaken in accordance with UKAS accredited
procedures. Geochemical soil analyses would be undertaken in accordance with
MCERTs protocols.
The proposed scope of works for the baseline gas assessment comprises:
•
•
•

•

The construction of eight window sample boreholes to provisional depths of 5m
bgl at locations around the site’s perimeter. Recovered soils would be sampled
and logged, although no specific soil testing is proposed from these locations.
Installation of a combined water and ground gas monitoring well within each of
the window sample boreholes to facilitate groundwater sampling and gas
monitoring.
Gas monitoring on a monthly basis for a twelve month period (initial period) to
establish/demonstrate the general gassing regime for the site and surrounding
land. Historic landfill sites are located close to the site and the initial monitoring
would be undertaken whilst re-profiling works proceed on site. Thus the
monitoring would establish the ‘background conditions’ which could impact on
the development and would require consideration in due course for
development of the site.
The preparation of a Ground Gas Risk Assessment, in accordance with
BS8485 and CIRIA C665, on completion of the twelve month gas monitoring
period

If groundwater monitoring and analysis indicates the presence of groundwater
contamination, then consideration may be required for a more detailed hydrogeological
assessment.
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In the event that any soils are imported on to the site, a due diligence exercise will be
required for these soils to demonstrate that they do not pose a risk of harm to end
users, the development, controlled waters or other vulnerable receptors.
In line with the approach presented in Chart 1, the preliminary risk assessment and
conceptual model should be reviewed, re-assessed and refined following each phase
of works.
Where unacceptable risks, i.e. completed pollutant linkages are established following
the investigations, it would be necessary to develop remedial strategies relating to the
pollutant linkage(s) identified. Any such remedial strategy should then be developed
within a remediation method statement and from then to plan and implement
remediation, supervision/watching brief, auditing and validation to support a close out
report and discharge of conditions.
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4.0

REMEDIAL STRATEGY
In the event that the investigation and assessment identify specific pollutant linkages
which would exist during soil screening, construction or within the proposed
development, remedial action will be required in order to break the pollutant linkage. In
line with guidance within PPS23, this could be completed by addressing the source,
pathway or receptor, although it is more likely that either the source or pathway would
be addressed. The remedial action taken would depend on the type, nature and extent
of the contamination, the hazard posed, end use and similar such factors. Remedial
action may also be required not only for the re-development of the site but also to
mitigate risks to third parties, third party land/property and controlled water.
The remediation strategy would be required to consider and take account of the
findings of the preceding phases of assessment in conjunction with the form and type
of proposed end-use.
The objective of the remedial strategy is to consider the pollutant linkages identified by
the preceding phases of assessment and to develop measures by which to mitigate the
risks as defined by the pollutant linkages. The strategy would incorporate the
following:
•
•
•
•
•
•
•
•

Summarise the pollutant linkages identified in the preceding assessments;
Summarise the proposed development, including land uses and layout;
Description of the remedial methodologies proposed in order to break pollutant
linkages;
Development of method statements for the works proposed;
Detail specifications applicable to the remedial works;
Details of the target levels proposed for source reduction (supported where
necessary by risk assessment).
Where applicable, incorporate drawings of the remediation plant and/or
remediation areas, indicating the anticipated extent of remediation, locations of
installations and the like;
Set out the programme for inspection/validation, monitoring, maintenance and
reporting.

As a general guide, the remedial strategy would be developed and implemented using
the following approach.

9
Reference: GE8053\CAS
Date: June 2011

Knowle Lane, Fairoak
Parsons Construction Services Ltd

Contamination Assessment Strategy

Select and design the preferred
remediation scheme
Declined
Submit to the LPA for approval

Approval
Monitor construction works for
unforeseen contamination
Implement remediation scheme

Implement monitoring and
maintenance programme (as
appropriate)

Monitor, audit
and assess
remedial actions

Validate
imported soils

Validation Scheme
Incorporate within the completion report

Submit completion report to the
LPA for approval

Declined
Approval

Condition discharged

Chart 2 Schematic approach to a remedial strategy
In addition to the above, consideration should be given to the inclusion of the following
within any completion report should include:
•
•
•
•
•
•

Pre and post-remediation ground level surveys to demonstrate capping
thickness, ground level changes and the like.
Photographic records of the remediation works and any permanent works
included as part of the remediation .
Audit sampling, including position and depth records.
Compliance testing data for imported soils.
Results of post completion monitoring, e.g. of ground gas and/or water.
Copies of waste transfer documentation, consignment notes, waste transit
audits and the like.

On the basis of the assessment undertaken to date, possible remedial solutions based
on current technology and accepted by UK regulators are summarised in Table 3.
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Contaminant
Petroleum
Hydrocarbons

Possible Remedial Solution
For localised soil based contamination consideration could be given
to off-site removal and disposal at landfill for small volumes, or for on
site (either in-situ or ex-situ) treatment such as bio-remediation,
vapour extraction, application of in-situ chemical oxidants (ISCOs) or
the like. If groundwater contamination exists, remedial solutions
could include low vacuum pump and treat (to remove any free phase
product and dissolved phase plume), use of ISCOs, air sparging (for
more volatile fractions) or similar.
PCB
PCBs are persistent and not readily remediated other than by
incineration. As such, if any PCB contamination were identified, the
remedial solutions would be limited to possibly encapsulation or
removal for incineration. It should be noted that PCBs are readily
adsorbed onto organic or clay particles and thus with a clayey soil at
shallow depth, deep or extensive migration is unlikely.
PAH, metals, non- Provision of cover systems, capping, encapsulation, or
metals and metalloids solidification/immobilisation. The nature of any such solution would
both reflect the contaminant(s) identified and the end-use, i.e. a
permanent hard cover would break the pollutant linkage relating to
exposure to soil based contamination. Consideration may also be
required with regard to other receptors, e.g. building or in-ground
service materials.
Fugitive
dust The simplest solution could be to damp down soils from the stockpile
emissions
during immediately prior to and/or during the screening operation, e.g. by
the use of fine water mists. Consideration of potential impact on
screening
controlled waters would be required.
Ground gas
The most common approach is to utilise passive methods to enable
ventilation of ground gas, e.g. from below floor voids, coupled with a
membrane sealed into a ground floor slab (and across cavity walls). If
gas is migrating on to the site, then boundary treatment such as inground venting systems may be required.
Table 3 Possible remedial solution based on current assessment and UK
practice
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5.0

DISCOVERY STRATEGY
Whilst investigations have been undertaken to date and further phases of investigation
have been set out in this document, it is possible that unexpected soil conditions may
be encountered during the process of site clearance, ground works and construction.
Examples may include oily pockets within the soil, pockets of cement boarding or
fibrous materials within the soil, black ashy materials, soils exhibiting strong odours,
brightly coloured materials and former structures or brickwork.
Should previously undiscovered contamination be encountered during demolition,
remediation or construction, this should be reported to the Site Manager immediately in
order that any necessary inspection may be made.
It is recommended that a watching brief approach is adopted during the various phases
of the site’s development such that in the event of suspicious conditions or materials
being encountered, the Environmental Consultant can attend site and make an
assessment in line with the approach set out within Sections 3 and 4 of this document.

Records should be kept and samples submitted for analysis where conditions
encountered are not as anticipated. The results of any such testing should be sent to
the Local Authority for consultation.
Depending on the type, nature and extent of any such ‘discovery’, it may be necessary
to halt works in that location until such time as the assessment has been completed.
This should be reviewed on a ‘discovery’ specific basis and in conjunction with
regulatory consultation.
As a general guide, where such unexpected conditions are encountered the following
approach is recommended:
•
•
•
•

•
•

All discoveries are to be reported to the Site Manager immediately and works at
that location are to halt until further notice;
The Site Manager is to report any such discoveries to the Client and the
Environmental Consultant;
Following notification from the Site Manager, the Environmental Consultant
shall discuss the discovery with the Local Authority and if considered
necessary, arrange to meet an Officer on site to view the discovery;
The Environmental Consultant shall attend the site to record the location,
extent and nature of the discovery and implement Section 3 of the Strategy as
necessary, taking due account of the type and nature of the discovery, known
and probable land uses in that area of the site;
Where remedial action is required, regulatory consultation and approval will be
sought. Remedial action will follow the general approach set out in Section 4 of
this report, or as superseded in a Remedial Strategy document;
A record will be produced by the Environmental Consultant and held on site
(with copies held by the Environmental Consultant, Client and Local Authority),
detailing the discovery, assessment works undertaken, findings thereof,
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confirmation either of no action required or detailing the remedial action taken
and validation thereof.
The process is shown below.
Discovery

Reported to Site Manager

Environmental Consultant
notified

Regulators notified

Environmental Consultant
attends site to assess
and investigate
N
Determine remedial
action

Safe to continue?
Y

Regulatory approval

Remediate

Continue works

Chart 3 Discovery Strategy Process

A copy of the discovery strategy should be lodged on site and provisions made to
ensure that all workers are made aware of their responsibility to observe, report and
act on any potentially suspicious or contaminated materials they may encounter.
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